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Om cocmaeumejieu 


Om pedaicmopa 


Hacroamee n3ziaHne npeacraBAaeT co6oh ny6jiHKauHio nepeBoaa c apeBHe- 
rpeaecKoro a3HKa Ha pyccKHH 3HaMCHHTOro acrpoHOMHaeCKoro comiHeHna 
lOiaBflHH IlTOJieMeH, H3BecTHoro noa H33BaHneM «AjibMareCT». HanncaHHoe bo 
II b. h.3., 3to npoH3BeaeHHe curpajio coBepmeHHO ocoSyio pojit b hctophh 
HayKH. B HeM noAyaHAH OTpaxcemie Bee hah iiohth Bee HaH6ojiee 3HaHHTejibHbie 
flOCTHXeHHH aHTHHHOH aCTpOHOMHH. Ha npOTflXCHHH nOJiyTOpa TB1CHH ACT, 
6yayHH nepeBefleHO c rpeaeCKoro CHanajia Ha apa6cKHH, a 3aTeM Ha a3thhckhh 
33HKH, OHO CHHTajIOCb HanfiOAee aBTOpHTeTHHM HCTOHHHKOM aCTpOHOMHHCCKHX 

3HaHHii Ha cpeaHeBeKOBOM Boctokc h b EBpone. Co3aaTeAb rejiHopeHTpHaeCKoft 
aCTpOHOMHH ecKoft TOOpnH HHKOjiaft KonepHHK (1473-1543) onnpaACa Ha 
TpaflHUHio riToaeMea h MHoroe BoenpHHaa H3 ero yaeHHa. 

IlepeBOfl «AjibMarecra» Ha pyccKHH 83 hk BbinoAHeH KpynHeftuiHM HCCAeao- 
BaT€JI€M HCTOpHH aHTHHHOH HayKH, 3HaTOKOM APeBHerpeaeCKOrO H JiaTHHCKOrO 

a3HKOB H.H.BeceaoBCKHM (1892-1977). Ochoboh aaa nepeBoaa nocayxHAO 
H3aaHHe rpeaeCKoro TeKCTa «AnbMarecTa» noa peaaKpHeii HTeMepra 
[Hei I, II] — eaHHCTBeHHoro b HaCToamee BpeMa H3aaHHa, yaoBjieTBopaiomero 
HayaHbiM Tpe6oBaHHaM. 

IlepeBoa H.H.BeceaoBCKoro OTAHaaeTCa no cbohm npHHii,HnnajibHbiM ycra- 
H0BK3M ot nepeBoaoB «AjibMarecra» Ha apyrne eBponeftCKHe a3UKH. B homchkom 
H3aaHHH K.MaHHnnyca [HA I, II] h b aHrAHHCKOM h3a3hhh flac.TyMepa [PA], 
HanSoAee aBTopHTCTHUx cpean hctophkob 3ctpohomhh, uihpoko HCnoAb3yeTCa 
coBpeMeHHaa acrpOHOMHaecKaa TepMHHoaoraa, tckct nToaeMea b hhx cymecr- 
BCHHO MOaepHH3HpOBaH. PyCCKHH nepeBOA M3KCHMajIbHO npn6aHXCeH K opw- 
niHajibHOMy rpeaecKOMy TeKCry. Ero aBTop npaKTHaecKH He noAb3yeTCa 
coBpeMeHHHMH HayaHhiMH o6o3HaaeHHHMH h TepMHHaMH h nepeBOAHT nToaeMea, 
KaK npaBHao, SyKBajibHo: amranTHKa — 3to «Kpyr, npoxoaamHH aepe3 
CepeaHHBI 30aH3KajIbHbIX C03Be3AHH», HAH «H3KAOHHbIH Kpyi», He6eCHblH 
3KB3Top — «paBHoaCHCTBeHHbiH Kpyi», MepHaHaH — «noAyaeHHbiH Kpyr», 
BHCOTa — «ayra xpyra, npoxoaamero aepe3 noaiocbi ropH30HTa», xopaa — 
«npaMaa ahhh3 b Kpyre» h t.a. Cthahcthhcckh h TepMHHOAorHaecKH nepeBoa 
M. H . BeceaoBCKoro no3BoaaeT cocTaBHTb fkviee noAHoe h tohhoc npeacTaBAeHHe 
o rpeaeCKOM TeKCre «AAbMareCTa», aeM nepeBOAM K.MammHyca h JJxc.TyMepa. 

Koaackthb hctophkob HayKH, 3aHHM3BiiiHxca noaroTOBKOH Hacroamero 
H3aaHHa, MaKCHMaAbHO 6epexcHO othochaca k TeKCry nepeBoaa, kotopbih, tcm 
He MeHee, noTpe6oBaA 6oAbiuoH peaaKTopCKOH pa6oTH, 3aTparHBaiomeH KaK 
CTHAb, TaK, nopofi, h ero cmhca. 3to o6baCHaeTca aayMa npHHHHaMH. 
Bo-nepBbix, Tpya H.H.BeceAOBCKoro He 6ha 3aBepmeH. He BH3biBaeT coMHemia, 
hto eMy npHUiAOCb 6bi eipe He pa3 B03Bpam,aTbca k TeKCTy nepeBoaa npn 
pa6oTe Haa KOMMeHTapnaMH. Bo-btophx, co BpeMeHH OKOHaaHHa pa6oTBi bbiuiao 
b CBeT HeCKOAbKO c])yHaaMeHTaAbHhix HCCAeaoBaHHH (rAaBHeiimHe H3 hhx — 



Om cocmaeumejieu 


HAMA, SA, PA) m (kmbuioe mhcjio pa6oT, nocBameHHbix MaembiM BonpocaM, 
no HOBOMy ocbcthbuihx coaepxcaHHe mhothx MecT b «AjibMarecTe». 

B Heo6xoanMbix cayaaax nepeBoa M.H.BecejioBCKoro CBepajica c rpeneCKHM 
tckctom, a TaKxc c nepeBoaaMH K.MaHHunyca h JI,>K.TyMepa. B hcm Taioxe 
yMTCHbi HcnpaBJieHnsi, BHeceHHbie no pa3jiH«iHbiM coo6pa>KeHnaM b rpeneCKHH 
tckct ero nccjicaoBaTeaaMH co BpeMeHH Buxoaa b cbct H3aaHna M.reft6epra. 
B KBaapaTHbix cxo6xax noMeipeHbi OTaejibHue CJiOBa h BMpaxcemia, aonoji- 
Hsuomwc tckct nmneMea hjih yrowHaiomHe ero cmhcji. B H33BaHnax rjiaB 
KBaapaTHbic cko6kh onymeHw. Ha nojiax npocTaBjieHbi CTpaHHn,bi n3aaHna 
rpcacCKoro TeKCTa b [Hei I] hjih [Hei II]. 

Kaagiaa H3 TpHHaauaTH khht rpenecKoro tckct 3 «AjibMarecTa» HanHHaeTCa 
c oraaBjieHHa, npeacTaBjiaiomero nepeneHb HH3BaHHH rjiaB aaHHoft khhth. Mbi 
cbcjih hx b eaHHoe orjiaBjieHne, cjieaya b otom K.MaHHimycy h fljK.TyMepy. 

Tckct nepeBoaa CHa6^ceH KOMMem-apHaMH, b KOTOpBix npeacraBjieHa 
HCo6xoaHMaa cnpaBOHHaa HHtJiopMaHHg, ofwieraaiomaa noHHMaHHe TeKCTa 
riToaeMea, npeaJiaraeTCa HHTepnpeTauHa HaH6ojiee Tpyamux BonpocoB ero 
aCTpOHOMHHeCKOH CHCTeMbl C n03HlJHH COBpeMeHHOH HCTOpHH HayKH, npHBOflaTCa 
pe3yjibT3Tbi MHoroaHCJieHHbix hccji eaoBa hh ft, noCBaiueHHbix «AjibMarecTy». 

OcHOBHaa pa6oTa no noaroTOBKe H3aamia «AjibMarecTa» IlTOJieMea Ha 
pyccKOM a3HKe BbinojiHeHa b CeKTope hctophh 4>h3hkh, MexaHHKH h acrpoHOMHH 
MHCTHTyTa HCTOpHH eCTeCTB03H3HHa H TCXHHKH HM. C.M.BaBHJIOBa PAH. 
TBopaecKaa h HeH3MeHHo 6aaroxceaaTejibHaa aTMoaJiepa b ceKTope b HeMajiofi 
CTeneHH cnocoficTBOBaaa ee 3aBepuieHHio. Pa3JiHHHoro poaa npo6aeMH, CBH3aH- 
Hbie c noaroTOBKoft HacToamero H3aaHHa, peryjiapHo o6cyxaajiHCb Ha 3aceaaHHax 
06meMocKOBCKoro o&beaHHeHHoro ceMHHapa no hctophh 3Ctpohomhh. 

Pa6oTa Haa tckctom nepeBoaa h KOMMeHTapnaMH pacnpeaeanaacb caeay- 
ioujhm o6pa30M: khhih I-III noaroTOBaeHu M.M.PoxaHCKoii (npn ynacTHH 
r.E.KypTHKa), khhth IV-XIII — r.E.KypTHKOM. B npHMenaHHax k raaBe 10 
khhth I Hcnoab30B3Hbi MaTepHajiM, npeacTaBaeHHbie f.n.MaTBHeBCKOH. Tckct 
nepeBoaa KHHr VII—VIII OTpeaaxTHpoBaH M.IO.IIIeBHeHKO. Cnncox jiHTepaTypw, 
npeaMeTHO-HMeHHOH yKa3aTejib, cnncox o6o3HaaeHHH cocraBJieHbi T.E.KypTHKOM. 

BaaroaapHM aHpeKu,Hio MHCTHTyTa hctophh ecTecTB03H3HHa h tcxhhkh PAH, 
yneHbix ceKpeTapeii HHCTHTyTa M.C.HpoBeHHHKOBa h O.A.CoKoaoBy 3 a 
BcecTopoHHioK) noMOipb npn noaroTOBKe Hacroamero H3aaHHa. npHHoCHM Taxace 
HCKpeHHKJio SaaroaapHocTb B.C.KnpcaHOBy 3a noMOipb b npHoOpeTeHHH 
BajKHeHiiiHx MaTepHajioB, KacaioiQHxca 3apy6e*Hbix H3aaHHH «AjibMarecra». 
BbipaacaeM ocoSyio npH3HaTejibHOcn> B.A.BpoHiirraHy 3 a BHHMaTejibHoe npon- 
TeHHe pyKonHCH KOMMeHTapneB h caejiaHHbie 3aMeaaHHa. 

BaaroaapHM KoajieKTHB coTpyaHHKOB H3aaTeabCKOH (])HpMbi «d>H3HKo-MaTe- 
MaTHaecKaa jinrepaTypa*, 6e3 caMooTBepjKeHHHx ycnjiHH kotopbix HacToam.ee 
H3aaHHe He Morao 6 h yBHaeTb cbct. 


r.E.KypmuK 



1.1. Beedewue 


Knuza I 

i. BBeaeHHe 1 

MHe xaacerca, o Cnp 2 , mto hcthhhmc (fcHAoaxJjH nocrynHAH oneHb xopomo, 

OTflejIHB TeOpeTHMeCKyK) HaCTb (J)HAOCO<t)HH OT npaKTHijeCKOH. JJeHCTBHTejIbHO, 

ecjm aaxe paHee npaxTHaecxaa <jacTb coeziKHsuiacb c TeopenmiecKOH 3 , to tcm 
He MeHee Meamy hhmh moxho ofiHapyxHTb fxvibinoe pa3AHHHe. Bo-nepBwx, 
xoth HexoTopbie Mopa/ibHwe no6pofleTejiH MoryT oxa3aTbca npHcymnMH mhofhm 
AIOAaM, He nOJiyHHBUIHM o6pa30BaHH8, HO HCCJie^OBaHHe BcejieHHOH HeB03M0XH0 
6e3 npeABapHTejibHoro ofiyneHHa, Bo-btophx, y nepBbix HanBoAbornii BHHrpwui 
nojiynaeTca 3a caeT HenpepMBHoft npaxTHaecxoH AeaTejibHOcrn, a y apyrax — 

5 B npOflBHXeHHH TeopeTHMeCKHX HCCJieflOBaHHH. rioOTOMy MH CHHTaeM Heo6- 
xoahmhm, c oahoh CTOpoHbi, AepxaTb H3WH achctbhh b CTporoft Mepe noA 
ynpaBAeHHeM HauiHx yMCTBeHHbix npeAcraBJieHHH, hto6m bo Bcex xh3hchhhx 
CHT yauHax coxpaHaTb npexpacHWH h xopomo ycTpoeHHHH ngeaji, a c spyroft — 
ynoTpe6HTb Bee chah rjiaBHWM o6pa30M zyia H3yaeHHa MHorax h npexpacHHx 
TeopHH h npexae Bcero npHHaAJiexcamHx k toh o6a3Cth 3HaHHa, xoTopyio 
H33bIBaiOT MaTeMaTHKOH B y3KOM CMbICAe STOro CAOBa. 

TeopeTHHecxyio nacTb 4 )kaoco4wh ApHCTOTCAb oneHb yAa»mo acaht Ha xpH 

OCHOBHbIX BHAa: (J)H3HKy, MaTeMaTHKy H TeOAOTHK) 4 . ZleHCTBHTeAbHO, BCe 
cymecTByiomee HMeeT CBoe 6hthc b MaTepHH, <J>opMe h A»HxeHHH. KaacAoe H3 
3thx HanaA mm He moxccm co3epu,aTb caMO no ce6e — oTAeAbHo h He3aBHCHMO 
ot Apyrnx. Hx moxcho ToAbxo MbiCAHTb. Ecah BhiAeAHTb b npocTeHmeii cJxipMe 
nepBonpHHHHy nepBoro ABHxeHHa Bccachhoh, to 3to 6ha 6h HeapuMHH h 
H eH3MeHHbiH Bor. UccAeAyiomHH ero pa3AeA [TeopeTHaecKOH <J>haoco4)hh ] — 
TeoAoraa — 3aHHMaeTca chaoh, pacnoAoxeHHOH b BucoaaHmHx aacTax aroro 
MHpa, h ee mm moxcm noCTHTHyTb TOAbxo yMOM xax coBepmeHHO OTACAeHHyio 
ot Bcero, Morymero 6MTb BocnpHHaTNM nyBCTBaMH. Pa3AeA [TeopeTHnecxofi 
(J)haoco(J)hh ], HCCAeAyiomHH MaTepHaAbHyio h BenHO H3MeHaioniyioca xaaecr- 
BeHHOCTb B BHAe 6eAH3Hbl, TenAOTH, CAaAOCTH, MHTKOCTH H TOMy nOAOfiHOro, 
Ha3HBaeTca <J)h3hxoh, h npeAMeT ee HMeeT CBoe 6bmie TAaBHHM o6pa30M b 
tom, hto noABepxeHo TAeHHK) h HaxoAHTca HHxce AyHHoft c4»epM. HaxoHeu,, 

6 BHA 3H3HHa, BbIHCHHIOmHH (J)OpMH H ABHJXCHHH xaneCTBCHHOCTH, a HMeHHO 

(JjnrypM, xoAHnecTBa, pa3MepH, a Taxxe Mecro, BpeMa h TOMy noAofiHoe, hto 
H aM HaAAexHT HCCAeAOBaTb, moxho onpeaeAHTb xax MaTeMaTHnecKHH. K HeMy 
OTHOCHTca to, hto HMeeT 6 nthc, oh 3aHHMaeT, Tax cxa3aTb, cpeAHee noAoxeHne 
Me*Ay A B yMH npHBeAeHHHMH Bwme, BO-nepBbix, noTOMy hto ero o&bexTH 
MOXCHO MHCAHTb H npH nOMOipH HyBCTBeHHbIX BOCnpHaTHH, H BHe HX, BO-BTOpMX, 
Taxxce h noTOMy, hto aro Boo6me cbohctbchho bccm cymecTBaM — xax 
CMepTHHM, Tax H 6eCCMepTHNM. y HenpepHBHO H3MeHHK3mHXCa CymeCTB OHO 



MeHHeTCH BMeCTe C HeOTaeaHMOH OT HHX (jjOpMOH, y BeHHbIX H HMeiOIIJHX 
3<J)HpHyio 5 npnpoay oho coxpaHaer HenoaBHacHyio h HeH3MeHHyio cJjopMy. 

Paccyacaaa thkhm o6pa30M, moxcho cxasara, hto a»a apyrae pa3aeaa 
TeopcTHHCCKOH (J)hjioco4)hh cxopee moxcho Ha3BaTb xax 6bi raaaHHeM, a He 
HayHHbiM no3HaHneM; Teoaornnecxyio — noTOMy hto OHa TpaxTyeT o Beipax 
HeBHaHMbIX H He MOrymHX 6bJTb BOCnpHHHTHMH, (J)H3HHeCKyiO ace — BCaeaCTBHe 
HeyCTOHHHBOCTH H HeHCHOCTH M3TepHajIbHbIX tj)OpM; BCJieACTBHe 3TOrO HejIb3H 
aaace HaaeaTbca, hto oTHoCHTejibHO sthx npeaMeTOB MoacHo 6yaeT aofinTbca 
corjiacHH Meacay (JjnaococtjaMH. OaHa ToabKO MaTeMaTHnecxaa nacTb, ecaH 
noaxoaHTb cepbe3HO k ee nccaeaoB3Hnio, aocTaBaaeT 3aHHMaK>mHMca eio 
npoHHoe h HaaeacHoe 3HaHHe, h6o OHa aaeT aoxasaTeabCTBa, naa aeyMa nyTHMH, 
C KOTOPHX HCB03M0aCH0 c6HTbCHC apH(J)MeTH*ieCKHM H reOMeTpHMeCKHM. rioOTOMy 
mbi npeanoMan 3aHHMaTbca no B03MoacHOCTH sthm pa3aeaoM TeopeTHnecxoft 
4>Haoco(J)HH h, raaBHbiM o6pa30M, toh ee nacTbio, xoTopaa paccyacaaeT o 
doacecTBeHHHx h He6ecHHx npeaMeTax. H6o Toabxo ona oaHa 3aHHMaeTca 
HCcaeaoBaHneM bchhhx h Hen3 mchhhx npeaMeTOB. Flo stoh npHHHHe, HBaaacb 
no cymecTBy BnoaHe hchoh h ynopaaoaeHHOH (a b stom 3axaioaaeTCa ochobhoh 
npH3Hax HayKH), OHa MoaceT h caMa bchho ocTaBaTbea Taxon ace caMoft. KpoMe 
Toro, He MeHee, aeM aea apyrax pa3aeaa [TeoperaHecxofi ] <}>Haoco<i)HH, OHa 
MoaceT 6HTb noae3Ha a-aa noHHMaHHa apyrax npeaMeTOB. fleficTBHTeabHO, 
MaTeMaTHxa MoaceT ayauie Bcero noaroTOBHTb nyTb aaa noHHMaHHa 6oro- 
caoBCKHX npeaMeTOB, Tax xax Toabxo OHa oaHa b coctohhhh ycneuiHo cyaHTb 
o HenoaBHacHOH h o6oco6jichhoh ot mhtcphh aBHacymefl cnae BcaeaCTBne CBoeft 
6aH3oCTH x BemaM, xoTopwe xoth h ayBCTBeHHu, aBHacHMbi h aBnacymn, ho 
BMecTe c TeM — BeaHwe HeH3MeHHwe cy6cTaHUHH b OTHomeHHH TeaeHHH h 
ynopaaoaeHHOCTH aBHaceHHH. Tohho Tax ace OHa MoaceT aaTb BeCbMa MHoroe 
a^H H3yaeHH3 (J)H3HXH, h6o nOHTH BCeM M3TepnajIbHbTM Cy6cTaHU,HHM 
CBOHCTBeHHO BHpaacaTb CBOH OCOdeHHOCTH npH nOMOlUH aBHaceHHH, conpoBoac- 
aaromHxcH H3MeHeHHHMH Mecra. TaeHHHM cooTBeTCTByioT npaMoanHeitHHe, a 
HeTaeHHHM — xpyroBbie aBHaceHHH, TaaceaoMy ace h aerxoMy, naccHBHOMy h 
axTHBHOMy cooTBeTCTByKJT aBHaceHHH x peHTpy nan ot peHTpa. OHa 6oaee, 
neM Bee apyrae [pa3aeaH 4>Haoco4?HH ], MoaceT caeaaTb Hac cnoco6HHMH x 
BocnpHHTHio aodpoaeTeabHHx nocrynxoB h HpaBCTBeHHoro coBepmeHCTBa, Tax 
xax, co3epn,aa b 6oacecTBeHHOM oaHHaxoBOCTb, ynopaaoneHHocTb, copa3MepHOCTb 
h npocTOTy, OHa 3acTaBaaer Bcex cbohx nocaeaoBaTeaen aio6HTb 6oacecTBeHHyio 
xpacoTy, npHynaa h xax 6h pa3BHBaa b hhx noao6Hoe coCToaHne ayuin. 

Tax h mh nHTaeMca yBeanHHTb aio6oBb x Hayxe o bchhom h hchsmchhom, 
npenoaaB to h3 3toh Hayxn, hto yace 6biao nepeaaHo npeauiecTByiomHMH HaM 
BBiaaioiHHMHCH HCcaeaoBaTeaHMH, ho Taxace h co cboch ctopohh BHeca b Hee 
ao6aBaeHHH, xoTopbie 6biaH noayneHH 3a BpeMH, npomeamee ot hhx ao Hameii 
anoxH. riosTOMy mh nonHTaeMca Bee to, hto b HacToamee BpeMH CHHTaeM 
HyaCHHM COo6lHHTb, H3aOaCHTb C B03M0aCH0 6oabmeH XpaTXOCTbK) H Tax, hto6h 
H eMHoro npoaBHHyBinnecH b stoh Hayxe Moran caeaoBaTb aaaee. Mto6m sto 
coHHHeHHe 6biao BnoaHe 3axoHneHHHM, Bee HyacHoe aaa Hayxn o He6e mh 
H 3aoacHM b CBOHCTBeHHOM eii nopaaxe. A hto6h He aeaaTb sto cohhhchhc 
oneHb aaHHHHM, Bee to, hto 6biao aocTaTOHHo toh ho pastacHeHo apeBHHMH, 
mh Toabxo npHBeaeM, to ace, hto nan cobccm He 6biao noHHTo, nan ace noHHTO 
HeaocTaTOHHo, mh nocTapaeMca b Mepy Hanmx cna H3aoacHTb noapo6Hee. 



1.2. O nocjiedoMmejibHocmu u3Jioxeuusi 


2 . O nocjieaoBaTejibHocTH H3aoaceHna 

npeaaaraeMoe h3mh coaHHeHHe HaaHHaeTCa c paccMOTpeHHa noaoaceHna 
3eMjin b peaoM no othouichhio ko BceMy He6y. IlpH nepexoae k 
nocjieflOBaTe^bHOMy H3aoaceHHio oTaeabHhix nacTeft HaM caeayeT [BHanaae ] 
noBecra pent o noaoaceHHH Haxaomforo xpyra 6 , a Taxace OTaeabHhix MecT 
odwTaeMofi h3mh BceaeHHoft, 33TeM o noaynaiomHxca aaa xaacaoro Mecra 
pa3JiHnHgx b noaoaceHHH ropn30HTa BaieacTBHe HaxjioHa [cijjepu ]. npea- 
BapHTejibHoe paccMOTpeHHe Bcero aroro o6aemHT HaM H3yneHHe ocrajibHoro. 
Ha btopom MCCTe HaM caeayeT paccMOTpeTb aBHaceHHe CojiHua h JIvhm h Bee 
cooTBeTCTByiomHe hm aBJieHHSi; 6e3 hx npeaBapHTeabHoro ycBoeHHa HeB03MoacHO 
HcnepnbiBaromwM o6pa30M paccMOTpeTb Bee oTHocaipeeca k CBeTHaaM. HaxoHep, 
roBopa coraaCHo HaMeneHHOMy naaHy o CBCTHjiax, HaM, xohchho, caeayeT 
Hanaro c paccMOTpeHHa ccfcepbi Tax Ha3HBaeMbix HenoaBnacHHx 3Be3a, a nocae 
aroro nepeiiTH k nara Tax Ha3biBacMUM 6ayacaaK3iu,HM 3Be3aaM, Han naaHeTaM. 
Kaxcflbiii H3 sthx npeaMeroB mh nonhiTaeMca pa3baCHHTb, noab3yacb b xanecroe 
Haaaa h ochob3hhh npH hx HCCaeflOBaHHH oneBHaHUMH h He BBi3BiBaiou] l HMH 
comhchhh HafiaroaeHHaMM xax apeBHHX acrpoHOMOB, Tax h h3uihmh coScroeH- 
hmmh, BbiBoaa 3aTeM H3 hhx caeacrBHa nyTeM aoxa3aTeabCTB npn noMoipH 
reoMeTpHaecxHx nepTeaceii. 

Tenepb b xanecroe ofiipero noaoaceHna mm aoaacHH npHHaTb, nro He6o 
HMeeT aJjepHnecxyio (JjopMy h aBHacerca noao6HO cdpepe, 3aTeM, nro 3eMaa 
HMeeT Taxace bhj oJjepH, ecan ee paccMaTpHBaTb no Been coBoxynHocTH ee 
aacTCH. no CBOCMy noaoaceHHio OHa pacnoaoaceHa b cepeaHHe He6a, aBaaacb 
xax 6h ero ueHTpoM. no BeaHHHHe xe h paccroaHHio oTHOCHTeabHo ccJjepH 
HenoflBHXHbix 3Be3a OHa aBaaeTCa xax 6u tohxoh h He HMeeT HHxaxoro 
aBHXcHHa, H3MCHaioLuero MecTO 7 . Hto6h ocBeacHTb oto b naMaTH, caeaaeM 
xpaTXHc yxa3aHHa OTHOCHTeabHo xaacaoro H3 3thx npeaMeroB. 


3. O tom, hto He6o HMeeT c<|>epHHecxoe aBHaceHHe 

nepBoe npeflCTaBaeHne o6 3 thx npeaMeTax, hccomhchho, noaynnaocb y 
apeBHHx b pc3yabTaTe cooTBeTCTByiomHx Ha6aioaeHHH. Ohh BHaean, nro 
CoaHpc, JlyHa h ocTaabHHe CBeTHaa aBHacyroa c BOCToxa Ha 3anaa h Bceraa 
no xpyraM, napaaaeabHMM apyr apyry. Ohh HanHHaiOT noaHHMaTbca CHH3y 
xax 6yaro H3 cbmoh 3eMan; noaHaBuiHCb ace HeMHoro b BbicoTy, ohh onaTb 
coBepuieHHo Tax ace aBHacyTca no xpyry h onycxaiOTCa bhh 3, noxa, HaxoHep, 
hc HCMC3HyT, xax 6 h yiiaa b 3eMaio. flocae aroro ohh, oCTaBaacb HexoTopoe 
BpCMa HCBH3HMMMH, OnaTb BOCXOaHT H 3axOa«T, XaX 6bl nOayHHB HOBOe 6bITHe, 
npHMCM B COOTBCTCTByiOmHe MOMeHTM 3THX aBHaceHHH H B COOTBeTCTByiOmHX 
MCCTax BocxoaoB h 3axoaoB. Ohh co6aioaaK)T coBepuieHHo npaBHabHHH h Bceraa 
oaHH h tot ace nopaaox. 

npeaCTaBacHHK) o ccjpepHnHoCTH hx aBHacemia 6oabine Bcero cnoco6cTBOBaao 
HadaioacHHe xpyroBoro aBHaceHHa He3axoaaipHx 3Be3a, coBepmaiomeroca Bceraa 
Boxpyr oaHoro h roro ace pem-pa. OTa ronxa HeofixoaHMo CTaaa noaiocoM Been 
hc6cchoh c<J)epH. npn 3tom 6oaee 6aH3xne x Hen 3Be3aH onncbiBaioT MeHbmne 
xpyrn, a 6oaee yaaaeHHMe — 6oabiiiHe nponoppnoHaabHo yaaaeHHio ot Hee, 
noxa oto paccToaHne He aofiaeT ao rpaHHpbi 3axoaaipHx 3Be3a. Te H3 3axoasppHx 
3BC3a, xoTopHe Ha6aioaaioTCH B6an3H He3axoaamHx, oeraxyrea HeBHaHMHMH 
xopoTxoe BpeMa. Te ace, xoropiae Haxoaaroa Ha 6oabuiHX paccroaHnax, 6yayT 
HCBHaHMbi b TCMeHne cootbctctbchho 6oabiuero BpeMeHH. n P H nOMOipH TOabXO 



1.3. O 


i, into ne6o uMeem ctpepunecKoe deuxeuue 


T3KHX Ha6jiiofleHHH ohh noayanaH Haaaao BwmeynoMHHyTHx npeacraBaeHHH, 
a 3aTeM, npn nocaeaoBaTeabHOM pa3BHTHH TeopHH, b cootbctctbhh c 3thm 
6buio o&bHCHeHO h Bee ocrajibHoe, Tax xax Bee Ha6aioaeHHji noaHocraio 
HCKJiioqajiH HecorjiacHe c sthmh npeacraBaeHHHMH. 

JJeftcTBHTejibHo, ccjih npeanoaoxHTb, ara aBHxeHne CBeraa coBepmaeTca 
no npaMbiM jihhhhm b 6ecxoHeaHoCTb, xax ayMajin HexoTopNe 8 , to xaxoii 
moxho 6hjio 6bi BbmyMaTb cnoco6, xoTopbin no3BOJinji 6bi Ha6jnoaaTb xaxaoe 

H3 3THX CBCTHJI eXCeflHCBHO flBHXCymHMCfl H3 OflHOH H TOH *e HaaaabHOH TOHXH? 
KaxHM o6pa30M cmotjih 6h B03BpamaTbca Ha3aa yCTpeMjisnomneca b 6ecxoHea- 
HocTb CBerajia? H xaxnM o6pa30M mm motjih 6h He 3aMeTHTb hx B03Bpain,eHHH? 

M xax ohh motjih 6m HCae3ara, He yMeHbinaa noHeMHoxxy CBoefi BeanaHHH? 

B fleHCTBHTejIbHOCTH MM BHflHM npOTHBOnOaOXHOe: HTO OHH npH HCae3HOBeHHH 
3aropaxcHBaioTca, xax 6 h o6pe3aeMMe noBepxHOCTbio 3eMjiH. 

Tohho Tax xe cobccm Hejieno 6 mjio 6m ayMara, hto CBeTHaa 3axHraioTCH, 
Bbixoaa H3 3eMjiH, a 3aTeM racHyT, norpyxaacb b Hee 9 . Pa3Be moxho aonycrara, 
HTo6m CTpOHHHH nOpaflOX B BejIHHHHaX H XOJIHneCTBax CBeTHJI, B HX 12 
paccToaHHax, noaoxeHHax h BpeMeHax aBHxeHHH co6jnoaajica coBepmeHHo 
cayaafiHo h hto Taxaa-To aacrb 3eMan HMeeT 3axHraTeabHyio npnpoay, a 
Taxaa-To racHTeabHyx)? Bojiee Toro, hto6m oaHO h to ace CBeraao aaa oahhx 
3axHraaocb, a ana apyrnx racnaocb nan hto oaHH h Te xe CBeTHaa aaa oaHHx 
yxe oxa3HBaioTca 3axxeHHHMH nan noracHy bui hmh , a a^a apyrnx eme hct? 
HaxoHen;, roBopio a, ecan 6 m xTo-mi6yab h coraacnaca co bccm sthm, xaxnM 
6 h CMeUIHHM OHO HH Xa3aaOCb, TO HTO MM aOaXHH 6hUIH 6 m CXa3aTb O BeHHO 
BHaHMHx CBeTnaax, xoTopHe He BocxoaaT h He 3axoaHT? H no xaxon npnaHHe 
3axHrafomneca h racHymne CBeTHaa Be3ae h Bceraa BocxoaaT h 3axoaaT, a He 
npeTepneBaiomHe stoto Be3ae h Bceraa HaxoaaTCa Haa 3eMaeft? Beab He MoryT 
xe oaHH h Te xe CBeTHaa aaa oaHHx aioaen Bceraa 3axnraTbca h racHyTb, 
a aaa apyrnx HHxoraa He HCnHTHBaTb Hnaero noao6Horo, nocxoabxy coBepmeHHo 
oneBHaHo ycTaHOBaeHO, hto oaHH h Te ace CBeraaa aaa oaHHx BocxoaaT h 
3axoaaT, a aaa apyrnx He coBepmaioT hh toio, hh apyroro. 

OanHM caoBOM, ecan npeanoaoxHTb aaa He6eCHoro aBHxemia xaxyro-Hn6yab 
apyryio (JjopMy, oTanaHyx) ot cc^epnaecxon, to Heo6xoaHMO oxaaaaocb 6 h, hto 
paccroaHHa ot 3eMan ao CBeraa b pa3nnaHbix aacrax BHanMoro He6a 6bian 
6 h HepaBHHMH, rae 6 h h b xaxoM noaoxeHHH OHa hh npeanoaaraaacb 
[HaxoaameHca ]. B TaxoM cayaae Heo6xoaHMo oxnaara, hto BeanaHHH h >3 
B3anMHMe paccroaHHa CBeraa oxaxyTca HepaBHHMH aaa oaHHx h Tex xe 
Ha6ax)aaTeaeH bo BpeMa xaxaoro o6pameHHa, h to xe caMoe paccroaHne 
HHoraa CTaHOBHaocb 6 m 6oabuiHM nan MeHbmHM, aero b aeHCTBHTeabHocm He 
Ha6ax)aaeTca. B caMOM aeae, ecan y ropH30HTa CBeraaa xaxyTCa HaM 
HMeion^HMH Hecxoabxo 6oabmyio BeananHy, to 3to nponcxoaHT He BCaeaCTBne 
yMeHbmeHHa paccToaHHa, ho BCaeaCTBne Toro, ara Mexay HauiHM raa30M h 
CB eTHaoM craHOBaTca ncnapeHna or oxpyxaiomeH 3eMaro Baara, Tax xe, xax 
xaxyrca HaM 6oabnniMH noMemeHHHe b Boay npeaMeTH, h npnTOM tcm 6oabme, 
aeM HHxe ohh norpyxeHH 10 . 

K npeacraBaeHHio o afcepHaHOcra npnBoaHT Hac h to, aro hh npn xaxoM 
apyroM npeanoaoxeHHH, xpoMe oaHoro Toabxo aroro, He Moran 6 h cooTBercT- 
BOBaTb apyr apyry ycrpoeHHHe aaa H3MepeHna BpeMeHH npn6opH. ToaHo Tax 
xe, nocxoabxy aBHxeHne He6ecHHx Tea He BcrpeaaeT HHxaxnx npenaTCTBHH 
h nponcxoaHT aerae Bcex apyrnx aBHxeHHH, eMy aoaxHa 6nTb CBOHCTBeHHa 
h Han6oaee yao6onoaBHXHaa <J)opMa; aaa naocxnx cjmryp sto xpyroBoe 
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zjBHxeHHe, a ajih npocTpaHCTBeHHHx — ccfcepHaecxoe. PaBHHM o6pa30M [sto 
npOHCXOflHT] H no TOH npHHHHe, HTO H3 pa3JIHHHHX <])Hryp, HMeiOmHX OffHH 
h tot xe nepnMerp, 6ojibmen 6yaeT coAepacamaa 6oJibmee ancjio yrviOB, Tax 
hto H3 iuiocxhx (Jjnryp Han6ojibmeH oxa3HBaeTca xpyr, a H3 npocrpaHCTBeH- 
hhx — ajiepa 11 . He6o xe fxwibme Bcex flpyrax Teji. 

KpoMe 3Toro k npHHaraio yKa3aHHoro npeanoJioxeHHH no6yacAaioT h 
H exoTopbie 4)H3HnecKHe coofipaaceHHH. H3 Bcex BenjecTB TOHaaHiiiHM h 
oflHopoaHeHiimM 12 HBjiaeTCa 3(J)Hp, a y oahopoahhx Tea AOJiacHbi 6wTb 
OAHopoflHHMH Taxace rpammHbie noBepxHocra; jyia iuiocxhx (jjnryp oahopoahhmh 
6yayT Tojibxo xpyroBHe rpaHHU,u, a aaa TeaeCHhix — c^epHaecxHe. Ilocxojibxy 
ace 3(J)Hp npeaCTaBaaeT co6oh He iuiocxyio (Jjnrypy, ho Teao, to eMy Tojibxo 
h ocTaeTca 6biTb ctJjepHHecKHM. PaBHHM o6pa30M Bee pacnojioaceHHbie Ha 3eMjxe 
h npexoflHinHe Tejia npHpoaa ciJxipMHpOBajia H3 (Jinryp, HMeiomHx xpyrjiyio 
(jXipMy, HO COCTOaipHX H3 HeOAHOpOflHHX aaCTefi, a BCe 3(})HpHHe H 
doxecTBeHHHe — H3 oahopoahhx h cc]>epnaecxHX. Tax hto ecjin 6 h CBerajia 
6bUIH IUIOCXHMH H AHCXOBHAHHMH, TO B pa3JIHHHHX MeCTaX 3eMJIH b oaho h 
to ace BpeMa ohh He xa3ajmcb 6 h bccm Ha6jnoAaTejiaM HMeioiqHMH xpyroByio 
(JjHrypy. BcneaCTBHe aroro Bno/me pa3yMHO CHHTaTb, hto oxpyacaK>mnii hx 
3t{)Hp, HMeioinHH noAo6Hyio ace npnpOAy, Toace c^epHaeH h BCJieACTBHe 
oahopoahocth cbohx nacrei* coBepinaeT xpyroBoe h paBHOMepHoe ABHaceHHe. 

4. O tom, hto 3eMAa b ueaoM HMeeT bha ccjjepw 

Hto h 3eMjia, B3aTaa b nejioM 13 , HMeeT bha cc}>epH, jiyame Bcero MoacHO 
noHHTb H3 caeAyiomero. CojiHne, JlyHa h ocrajibHHe CBenuia He 6yAyT 
BocxoA»mHMH hjim 3axoAamHMH b oaho h to xe BpeMa ajih BCex HaXOAaiAHXCa 
Ha noBepxHOCTH 3eMjiH. Ohh Bceraa bocxoaht CHaaajia ajih acHBymHx Ha 
BOCToxe, a noTOM ajih acuBymHx Ha 3anaAe. flencTBHTeabHO, coBepinaroipHeca 
b oaho h to ace BpeMa 3aTMeHna, no 6oAbiueH aacTH jiyHHbie, xax mu haxoahm 
H3 Bcex 3anHceii, 6hb3K)t He b oahh h Te ace aacH, T.e. He Ha oahhakobhx 
paccTOHHHax ot nojiyAHa, ho Bceraa Ha6jnoAaTejiH, HaxoAanjHeca BoeroaHee, 
(J)HxcHpyiOT aacH, 6ojiee paHHHe, aeM HafijnoAaTejm, HaxoAanjHeca 3anaAHee, 
H Tax xax pa3HHpa b aacax oxa3HBaeTca nponopu,HOHajibHOH paccToaHHio 
Me*Ay cooTBeTCTByronjHMH MecTaMH Ha6jnoAeHHH, to coBepmeHHO ecTecTBeHHo 
npeanoAOXHTb a^epnaHOCTb noBepxHOCTH 3ewm, Tax xax BCJieACTBne BHnyx- 
jiocth 3eMjiH b nejiOM, xoTopyio mu bo Bcex aacrax canTaeM oahh3xoboh, 
nepeAHHe 6yAyT Bceraa ABnraTbca BnepeAH 33ahhx nponopnnoHajibHo [pa3HHne 
bo] BpeMeHH. 3toto He motjio 6h cayaHTbca, earn 6h cfcopMa 3cmjih 6buia 
hhoh, hto MoacHO BHAeTb Taxace H3 cjieAyiomero 14 . 

JJeftcTBHTeabHo, ecjiH 6 h noBepxHocrb 3eMjin 6bma BorayTOH, to bocxoa 
CB eTHJia xa3ajica 6 h npoHcxoAanjHM paHbrae jyis. 6oaee 3anaAHHx Ha6jnoAaTejieH. 
Ecjih 6h oHa 6buia ruiocxofi, to CBerHjio bocxoahjio 6h h 3axoAHJio b oaho h 
to ace BpeMa cpa3y aji« scex HaxoaaniHxca Ha noBepxHOCTH 3eMjiH. Ecjih 6h 
OH a 6buia TpeyrojibHoft hjih aeTwpexyroAbHOH hjih b bhac xaxoro-HH6yAb Apyroro 
MHoroyrojibHHxa, to onaTb oaho h to ace nponcxoAiuio 6 h Taxace b oaho h 
to ace BpeMa ajih Bcex odnTaiomHx Ha toh ace caMOH npaMoii, aero, OAHaxo, 
HHXOHM o6pa30M He npOHCXOAHT. A TO, aTO OHa He HMeeT 4>OpMM HHJIHHApa, 
xpHBaa noBepxHOCTb xoToporo o6pameHa x Bocroxy h 3anaAy, a iuiocxne 
0CH0B3HHH — X nOJIIOCaM MHp3, xax 3TO CaHT3JIH 6oJiee BepOaTHbIM HeXOTOpbie 15 , 
aCHo h 3 cjieAyiomero: Hnxaxaa 3Be3Aa He npeACTaBjiajiacb 6w BeaHo bhahmoh 
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AAH XHBymHX Ha XpHBOH nOBepXHOCTH, HO 3BC3flbI HAH BOCXOAHAH 6h H 
3axOAHJlW AJ1H Bcex OflHHaKOBO, HJIH, OCTaBaaCb BCe BpeMS Ha OAHHaxOBOM 
paccToaHHH ot xaacaoro H3 nojuocoB, 6hjih 6h BcerAa ajih Bcex hcbhahmhmh. 
B AenCTBHTejibHoCTH neM 6oJibuie mh 6yAeM npoaBHraTbca no HanpaBjieHHio k 
ceBepy, TeM 6oAbine 6yAeT cxpnBaTbca ioxchhx 3Be3A h oTxpHBaTbca ceBepHHx, 
Tax mto h 3Aecb o6Hapy;«HBaeTCa KpHBH3Ha 3cmah, npon3Boaamaa Taxoe ace 
BHABHiKCHHe Bnepea, xax h b 6oxobhx HanpaBJieHHax. 3to AOKa3HBaeT, mto 
3cmah ajjepHMHa noBCiOAy. KpoMe Toro, ecjin mu noaiiAHBaeM k ropaM hjih 

K KaKHM-HH6yAb B03BHIII6HHHM MCCTaM, TO nOA JIK)6 hM yTJIOM H npH BCHXOM 
HanpaBjicHHH abhjkchhh mh bhahm, mto hx BejiHHHHa noHeMHory yBejiHMHBa- 
eica, xax ecjin 6h ohh noAHHMajiHCb H3 caMoro Mopa, a paHbine 6hjih 3acjioHeHH 
BHnyXJIOCTbK) BOAHOH nOBepXHOCTH. 

5. O tom, mto 3eMjia HaxOAHTCH b cepeAHHe He6a 

Ecjih 6h nocjie paccMOTpcHHa npeabiaymero mh nocTaBHAH Bonpoc o 
nOAOIKeHHH 3eMAH BO BceAeHHOH, TO nOAyMHJIOCb 6h, MTO yAOBJieTBOpHTejIbHO 
o6baCHHTb Bee npoHCxOAHinne Boxpyr Hee HBAeHHa moxcho TOAbxo npn oahom 
npeAnoAoxeHHH: 3eMAa HaxoAHTCa b cepeAHHe He6a, xax 6 h b nemrpe ero 
afcepH. JHeHCTBHTeAbHo, ecAH 6 h 6hao He Tax, to mh aojiikhh 6hah 6h 
npeAnoAoxcHTb hah mto ocb [BceAeHHon] HaxoAHTCa BHe 3 cmah, a 3cmah — 

Ha OAHHaXOBOM paCCTOHHHH OT XajXAOTO H3 nOAIOCOB, HJIH MTO 3eMAfl, HaXOAHCb 

Ha och, pacnoAaraeTca 6AH»ce x OAHOMy H3 noAiocoB, hah, HaxoHeu, mto 3cmah 
H axoAHTCa h He Ha och, h He Ha oahh3xobom paCCTOHHHH ot xa*Aoro H3 
nOAIOCOB. 

IlepBOMy H3 3THX npeAnOAOJXCHHH npOTHBOpeMHT TO, MTO ecAH 6 h mh 
npeACTaBHAH 3eMAIO B pa3AHMHHX Mecrax CABHHyTOH BBepx HAH BHH3, TO TOrAa 
b npeAnoAOJxeHHH npaMofi c^iepn HHKorAa He motao 6h 6biTb paBHOAeHCTBHH, 
Tax xax He6eCHaa cijiepa Bceraa pa3AeAaAacb 6 h ropH30HT0M Ha ABe HepaBHbie 
MacrH naA h noA 3eMAefl. B npeanoAOJxeHHH ace h3kaohhoh ccJiepH 16 hah 
pABHOAeHCTBHH BOo6me HHXOTAa 6 h He 6bIAO, HAH OHH npOHCXOAHAH 6 h He 
nocepeAHHe nepexoAa ot AeTHero Tponnxa x 3HMHeMy, Tax xax cooTBeTCTByioiu,He 
paCCTOHHHa Heo6xOAHMO OXa3aAHCb 6 h He paBHHMH, h6o paBHOACHCTBeHHHH 
xpyr 17 h HaHgoAbiiiHH xpyr H3 napajuieAen, onncbmaeMbix npn BpameHHH 
Boxpyr noAiocoB, He acahacm 6h toph30htom nonoAaM. 3 to motao 6h npoH3ofiTH 
AHuib c oahhm h 3 xpyroB, eMy napajuieAbHHx, AeacamnM hah ceBepHee, hah 
KKKH ee. OAHaxo Bee BnoAHe corAacHH, mto ynoMHHyTHe pacCToaHna oxa3HBa- 
lOTca BcerAa paBHHMH, nocxoAbxy yBeAHMeHHa [npoAOAXCHTeAbHOCTH ] ana ot 
paBHOAeHCTBHH AO HaHfjOAbllierO AH a B AeTHeM COAHU,eCTOHHHH 6yayT paBHH ee 
yMeHbiiieHHHM ao HaHMeHbiuero ahh b 3hmhcm coAHijecToaHHH. Ecah 6h mh 
npeAnoAoacHAH, mto CMeipeHne 6yaeT x Bocroxy hah 3anaAy, to Toraa bcahmhhh 
h paccroaHHH 3Be3A He xa3aAHCb 6 h paBHHMH h TaxHMH ace AAH BOCTOMHOTO 
h 3anaAHoro ropH30HT0B, h BpeMa ot Bocxoaa cbctha ao npoxoacaeHHa Mepe3 
MepHAHaH He 6 hao 6h paBHHM BpeMeHH ot npoxoacaeHHa nepe3 MepnAiiaH ao 
3axoAa, a aro, omcbhaho, npOTHBOpeMHT bccm hbachkhm. 

Hto xacaeTCa BToporo npeanonoacemiH, a hmchho, mto 3cmah, HaxoAamaaca 
Ha OCH, CABHHyTa X OAHOMy H3 nOAIOCOB, TO Ha 3TO MOXHO B03p33HTb 
CAeayioinee. Ecah 6h aeftcTBHTeAbHO 6 hao Tax, to Ha xaacaoii uinpoTe iwocxocTb 
ropH30HTa Bceraa aeAaAa 6 h HepaBHHMH HaxoaamHeca Haa 3eMAefi h noa 
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3eMaeik ayra He6eCHHx aBHxeHHH, npnaeM oth ayra 6 hjih 6h HepaBHHMH h 
M exay co6oh, h no cpaBHemno c ayraMH na apyrux mnpoTax. npnaeM ropn30HT 
b 3tom cayaae Mor 6 h aeaHTb nonoaaM Toabxo npaMyio afcepy. Ilpn Haanami 
xe HaxaoHa, npn kotopom Bceraa BnaeH 6oaee 6 ^h3khh noaioc, Haxoaamaaca 
Haa 3eMjieH aacTb He6a c ero vBejinweHneM Bceraa yMeHbmaaacb 6 h, a 
Haxoaamaaca noa 3eMjieii — yBeaHHHBaaacb. TaxHM o6pa30M, oxa3aaocb 6 h, 
hto 6ojibmoH xpyr, npoxoaamHH aepea cepeaHHy 3oaHaKa 18 , aeam-ca naocxocrbio 
r0pH30HT3 Ha HCpaBHMC HaCTH, HerO MH B aeHCTBHTeabHOCTH HHKOraa He 
Ha6aioaaeM. Bceraa h Be3ae mecTb H3 aBeHaauara ero aeaeHHH HaxoaaTca Haa 
3eNuieft, a mecTb ocraabHHx HeBnanMH, nocjie aero sth BTopue b cboio oaepeab 
BHaHMH UejIHKOM Haa nOBepXHOCTblO 3eMJIH, a nepBHe OaHOBpeMeHHO CT3H0BaTCa 
HeBHaHMHMH. TaxHM o6pa30M, ropH30HT aeaHT ayrH 3oanaxa nonoaaM, 
nocKoabKy Te xe caMue noayoxpyxHOCTH pa3pe3aiOTca hm t3khm o6pa30M, 
hto HHoraa HaxoaaTca ueaHKOM Haa 3eMHoii noBepxHOCTbio, HHoraa xe noa 
Hen. 

H Boo6me, ecan 6 h 3eMaa He 6naa pacnoaoxeHa b caMoft naocxocm 
paBHoaeHCTBeHHoro xpyra, ho oTxaoHaaacb ot Hee k ceBepy nan k lory b 
H anpaBaeHHH oaHoro H3 noaiocoB, to bo BpeMa paBHoaeHCTBHii Ha naocxocrax, 
napaaaeabHHx ropH30HTy, TeHb raoMOHa 19 npn Bocxoae He oxa3HBaaacb 6 h 
aaxe npH6aH3HTeabHO Ha oaHOik npaMoii c TeHbio raoMOHa npn 3axoae, b to 
B peMa xax b aeHCTBHTeabHOCTH Bceraa 6HBaeT nporaBonoaoxHoe. OTcioaa hcho, 
aro Heab3a BhiaBHHyrb Taxxe h TpeTbe npeanoaoxeHHe, Tax xax aaa Hero 
cnpaBeaaHBH Bee B03paxeHHa npoTHB a»yx nepBHx rnnOTe3. 

CyMMnpya, moxho cxa3aTb: ecan He npeanoaoxHTb, hto 3eMaa HaxoaHTca 
b cepeaHHe, to yHHHTOXHTca noaHOcrbK) Becb nopaaox, ycMaTpnBaeMHH hhmh 
b yBeaHaeHHHx h yMeHbraeHHax aHeik h HOaeii. KpoMe toto, h ayHHiae 33TMeHHa 
He Moran 6bi HMeTb Mecra bo Bcex aacrax He6a npn anaMeTpaabHO 
npoTHBonoaoxHHx noaoxeHHax [JlyHbi h] CoaHpa, nocxoabxy 3eMaa aacro 
oxa3MBaaacb 6h Mexay hhmh He roabxo bo BpeMa hx anaMeTpaabHHx 
npoxoxaeHHH, ho h npn paccroaHHHx, MeHbnrax noayoxpyxHOCTH 20 . 

6. O tom, hto no cpaBHeHHK) c He6ecaMH 3eMaa aBaaeTCa tohkoh 

CymecTBeHHoe aoxa3aTeabCTBO aaa ayBCTBeHHoro BoenpHaraa toto, hto 
3eMaa aBaaeTca tohxoh no OTHomeHHK) x paccroaHHK) ao c(J)epH Tax 
H33MBaeMMx HenoaBHXHHx 3Be3a 21 , coctoht b tom, are aaa Bcex ee MeCT 
BeaHHHHu h paccToaHHa CBeraa b oaHO h to xe BpeMa xaxyrca bo Bcex 
OTHomeHnax paBHMMH h noao6HHMH. IIpoH3BeaeHHHe Ha pa33HHHHx mnpoTax 
Ha6aioaeHHa oaHoro h toto xe [aBaeHHa] He o6HapyxHBaiOT hh Maaeikninx 
pa3HoraacHH. PaBHHM o6pa30M caeayeT npHHaTb, hto noMemeHHbie b pa3anaHMx 
aacrax 3eMan thomohm h peHTpbi apMnaaapHHx cipep 22 6yayT noncTHHe 
paBH03HaaHMMH c pem-poM 3eMaH h BOcnpoH3BoaaT Ha6aioaeHHa h xpyroBiae 
aBHxeHHa TeHeii Tax, coraacHO co caeaaHHHMH npeanoaoxeHnaMH oTHOcm-eabHO 
He6ecHHx aBaeHHH, xax ecan 6bi ohh 6Han noMemeHH b peHTpaabHOH roaxe 
3eMan. 

HaxoHep, oaeBnaHHM npH3HaxoM toto, hto b aeHCTBHTeabHOCTH aeao Tax 
h o6ctoht, 6yaeT to, hto npoxoaamne aepe3 raa3 naocxocrn, xoTopae hh 
H33MBaeM ropH30HTaabHHMH, Be3ae aeaaT He6ecHyio c<t»epy nonoaaM, aero 
HHxax He Morao 6 h npoH30HTH, ecan 6 h BeanaHHa 3eMan 6biaa 33MeTH0H no 
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1.7. 3eMM He coaepiuaem HUKOKoeo nocmynamejibHoio deuxeuux 


CpSBHCHHH) C P3CCT09HHCM flO He6eCHHX Tea. B npOTHBHOM Cayaae TOJIbKO OflHa 
iuiocKOCTb, npoBeaeHHaa aepe3 ueHTp 3etvuiH, Moraa 6 h aeam-b nonoaaM 
He6ecHyio c<t>epy. Utockocth xe, npoBoanMbie aepe3 jno6yio Toaxy Ha 
noBcpxHOCTH 3eMjiH, Bceraa orceicajiH 6 h nacre [He6ecHOH ccJ)epH ], Haxoaaiuyio- 
ca noa 3eNuieH, 6oabine toh, hto Haa 3eMaeft 23 . 

7. O tom, hto 3eMaa He coBepuiaeT Hnxaxoro 
nocTynaTeabHoro UBnxeHHa 

Coo6paxeHHa, noao6Hbje npeabiaynuiM, MoryT noxa3are, hto 3eMaa He 
moxct hh coBepmaTb HHxaxoro aBuxeHHa b6ok, xax 6hiao ynoMaHyTO Bume, 
hh BOo6me Koraa-HH6yab bhhth h 3 ueHTpaabHoro Mecra. flencreHTeabHO, Toraa 
noayaaaocb 6 h to xe, icaic ecan 6 h 3eMaa 3aHHMaaa aio6oe noaoxeHHe, 
OTanaHoe ot ueHTpaabHoro. TaxHM o6pa30M, MHe xaxerea 6ecnoae3HHM 
OTHCKHBaTb npHHHHH aBHXeHHH K UeHTpy, TaK XaX Ha OCHOBe Ha6aiOaaeMHX 
aBaeHHH pa3 HaBceraa ycraHOBaeHO, hto 3eMaa 33HHMaeT ueHTpaabHoe 
noaoxeHHe b Mnpe h hto Bee Taxeabie Teaa aBHxyrca x Hen. flaa noHHMaHna 
3Toro aocTaTOHHO, noxaayft, 6yaeT noxa3aTb, hto ecan, xax mh cxa3ajiH, 
aoxa3aHH mapoBHaHocTb 3eMjiH h ee HaxoxaeHne b ueHTpe BceaeHHOH, to bo 
B cex ee aacrax crpeMaeHHa 24 h aBHxemia Tea, o6aaaaK>mnx Taxecreio (a roBopio, 22 
xoHeaHO, o [ecTecreeHHbix ] uBuxeHnax 25 ), Bceraa h Be3ae nponcxoaaT noa 
npaMMMH yraaMH x He hmcjoiuch HHxaxoro HaxaoHa xacaTeabHoft naocxocra, 
npoBeaeHHoii b Toaxe naaeHHa. flettcTBHTeabHO, H3 Bcero aroro oaeBnaHO, hto, 
ecan 6 h He npenaTCTBOBaaa 3eMHaa noBepxHOCTb, Bee Teaa BCTperaaHCb 6 h b 
ueHTpe 3eMaH, Tax xax npoBeaeHHaa x ueHTpy npaMaa uhhhh Bceraa o6pa3yeT 
npaMbie yrabi c xacaTeabHoii x mapy naocxocrbio, npoBeaeHHOH aepe3 Toaxy 
nepeceaeHHH c npaMOH b Mecre xacaHHa. 

Kto noaaraeT crpaHHHM, hto 3eMaa, o6aaaaJoiuaa Taxon rpoMaaHOH 
TaxecTbK), hh Ha hto He onnpaeTCH h He ubhxctch, xax MHe xaxerca, 
coBepmaeT omH6xy, aeaaa bhbou H3 toid, hto oh 3aMeaaeT b oTHomeHHH ce6a, 
h He o6pamaa bhhm3hhb Ha to, hto cbohctbchho Mnpy, B3HTOMy b ueaoM. 51 
noaarax), hto Bee sto He noxa3aaocb 6u yuHBHTeabHHM, ecan 6h ohh noayMaan, 
hto Bca 3eMaa no OTHomeHHK) xo Been oxpyxaxaueH ee TeaecHOH cpeae 
aBaaeTCa tohxoh. fleficTBHTeabHO, Toraa oxa3aaocb 6h, hto 3eMaa, aBaaacb 
HaHMeHbmeH no OTHomeHHK) x oxpyxaioiueMy MHpy, 6biaa 6h coBepmeHHO 
«0CHaeHa» rpoMaaHefimeH h oaHopoaHoft cpeaon h co Bcex ctopoh BCTpeTHaa 23 
6h paBHue h oaHHaxoBO HanpaBaeHHHe npoTHBoaeiiCTBHa. Beab b Mnpe, b3htom 
no OTHomeHHK) x caMOMy ce6e, hct hh Bepxa hh HH3a; Taxxe Beab h Ha 
mape Heab3a BOo6pa3HTb aero-HH6yab noao6Horo. Hto xe xacaerea HaxoaaiuHxca 
b Mnpe MaTepnaabHHx Tea h, b aacrHOCTH, npncymHx hm ecTecTBeHHHX 
aBHxeHHH, to aerxHe h cocToamne H3 TOHaanuinx aacTHu [Teaa], ycTpeMaaaCb 
BBepx x oxpyxHOCTH, xaxyTca HaM aBHxyuiHMHca BBepx, Tax xax aaa Bcex 
Hac Ha3HBaeTca BepxoM to, hto HaxoanTca Haa roaoBon, h HanpaBaeHne aro 
naeT xax 6h x oxpyxaioiueH noBepxHOCTH. Taxeabie xe h cocToamne H3 
rpy6bix aacTHu, Teaa aBHxyTca x cepeaHHe, xax 6u x ueHTpy, h xaxyTca HaM 
naaaiomHMH bhh3, Tax xax onaTb aaa Bcex Hac hh30m caHTaeTca to, hto 
HaxoanTca noa hokimh, h cootbct- CTByiomee HanpaBaeHne naeT x ueHTpy 3eMan 26 . 
BnoaHe ecTecTBeHHo, hto sth Taxeawe Teaa oceaaxrr Boxpyr ueHTpa noa aeHCTBneM 
co Bcex ctopoh paBHwx h noao6HHx B33HMHHX yaapoB H npOTHBOaeHCTBHH. TaXHM 
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o6pa30M, BnojiHe ecrecTBeHHO noayaaeTca, hto Bca Macca 3eMjm, 6yay4H oaeHb 
6o7ibiuoH no OTHoiiieHjno k naaaromHM Ha Hee TeaaM, noa aeiicTBHeM Hanopa 
3HannTcabHO MeHbiunx ee TaxecTeii ocraeTca BCioay HenoaBHXHon h xax 6 n 
npHHHMaeT Bee naaaromee Ha Hee. Ho ecan 6u y 3eMan 6huio xaxoe-HH6yab 
flBHaceHHe, o6mee c apyrHMH TsxeaMMM TeaaMH, to OHa, xohchho, yHecaacb 
6bi Bnepea BcaeacTBHe t3koh npeBoexoaamew Maccw. /Khbothhx h Haxoaamneca 
c cooTBeTCTByiomeH CTopoHbi Taxeabie Teaa OHa ocraBHaa 6 h naaBaromHMH b 
B 03ayxe, a caMa b xoHue kohuob c rpoMaaHOH cxopocTbio Bpe3aaacb 6 m b 
H e6o. Ho Bee sto, ecan Toabxo BOo6pa3MTb, xaxerca HaM oaeHb CMeuiHbiM. 

EcTb HexoTopbie a roan, KOTopwe, He HMea hto B03pa3HTb npoTHB Bcero 
oToro, Bee ace canTaroT 6oaee BepoaTHbiM apyroe: hto He 6yaeT hhkbkhx 
npoTHBopCMHH, ecaw ohh, Tax cxa3aTb, 6yayT caMTaTh He6o HenoaBHXHHM, a 
3cMaro Bpamaroineiica Boxpyr tom xe caMoii och c 3anaaa Ha boctok m 
coBepniaroiueM xaxabiM ae«b npHMepHO oaHO o6pameHHe 27 Man xe caHTaTb m 
hc6o, m 3eMaro onpeaeaeHHMM o6pa30M aBMxymHMHca BMecTe Boxpyr oahoh 
h tom xc och t3kmm o6pa30M, hto coxpaHaeTca [Ha6aroaaeMoe ] onepexeHne 
oaHoro apymM. 

Ohm, oanaxo, He 33MeTMaH, hto ecan orpaHMHMTbca Ha6aroaaeMHMH y 3Be3a 
aBacHnaMM, to, noxaayii, hhhto He 6yaer npenaTCTBOBaTb TaxoMy npocTeihiieMy 
npcanoaoxeHHio, ho noao6Hoe MHeHMe noxaxeTca HaM CMeuiHUM, ecan mm 
o6paTMM BHHMaHMe Ha coBepuiaromeeca Boxpyr Hac c3mhx h b B03ayxe. 
/^CHCTBHTcabHO, hto6m coraacMTbca c hhmh, mm aoaxHM npeanoaoxHTb 
coBcpujeHHO npoTHBHoe npMpoae, a mmchho, hto aeraaimiHe h cocToamne H3 
Han6oacc tohxhx aacTMu, Teaa turn cobccm He aBHxyTca, nan asaxyTca Tax 
xc, xax h Tcaa npoTMBonoaoxHOM npapoau, xoTa [Ha caMOM aeae] Teaa, 
Haxoaaiyncca b B03ayxe h cocroamHe M3 MeHee tohxhx aacTHU, aBHxyTca 
ropa3ao 6mctpcc, aeM Bee 6oaee 3eMHNe Teaa. H roraa [mm aoaxHM 
npeanoaoxMTb, aroj caMMe TaxeaMe h cocroamHe H3 rpy6eHmHx aacrHu; Teaa 
6yayT HMCTb co6cTBeHHoe 6HCTpoe h paBHOMepHoe aBHxeHne, Mexay TeM xax 
Bee coraacHbi, aro 3eMHMe Teaa HHKoraa aerxo He noaaaroTca aBHxeHHHM, 
coo6macMMM hm apyrHMH TeaaMH. B TaxoM cayaae npHiuaocb 6m coraacHTbca, 
aTo BpamcHMe 3eMan coBepuiaeTca 3HaanTeabHO 6HCTpee Bcex npoHcxoaamHx 
Boxpyr hcc abmxchhh, Tax xax OHa aeaaeT Taxon 6oabiuoH o6opoT b xopoTxoe 
BpcMa, m aTo bcc He 3axpenaeHHHe Ha hch npeaMeTM aoaxHbi xa3aTbca 
coBcpuiaromHMM oaHO h to xe aBHxeHwe, [no HanpaBaeHHio ] npoTHBonoaoxHoe 
3CMHOMy. TaxMM o6pa30M, mm HHxorsa He Moran 6m BnaeTb xaxoe-HH6yab 
Mflymcc x BocTOxy o6aaxo Han 6pouieHHoe b tom xe HanpaBaeHHH Teao, Tax 
xax 3cMaa b cbocm aanxemiM x Bocroxy Bceraa onepexaaa 6h Bee Teaa. 
Ohm xa3aaMCb 6m HaM aBMxymHMHca x 3anaay h OTcraromHMH ot aBHxeHHa 
3cMaH. 

Ho ccan ohm cxaxyT, aro h B03ayx coBepuiaeT BMecre c 3eMaeii xpyroBoe 
aBMXCHMC b Ty xe cropoHy h c toh xe cxopocTbro, to Bee paBHO HaxoaamHeca 
b B03ayxc Tcaa Bceraa 6yayT xa3aTbca OTcraromHMH ot aBHxeHHa hx o6ohx. 
A ccan 6m Teaa Bpamaancb BMecre c B03ayx0M xax osho Teao, to Hnxaxoe 
M3 hhx hc xa3aaocb 6m onepexaroiQHM apyroe nan oTcraromHM ot Hero, ho 
ocTaBaaocb 6m Ha Mecre, b noaeTe nan 6pocaHHH oho He coBepmaao 6h 
OTxaOHCHHM HaM aBHXCHHH B aPyrOe MeCTO Bpoae Tex, XOTOpHe MM BOOHHK) 
BManM coBepuiaromHMHca, h y hhx Boo6me He npoHcxoanao 6h 3aMeaaeHHa 
Man ycxopeHHa, orroro hto 3eMaa He aBaaeTca HenoaBHXHOH. 



1.8. B ne6e cyiuficmaytom dea pa3JiuiHux euda iiepeux deuxcenuu 


8. O tom, hto b He6e cymecTByiOT aBa pa3anHHbix BHaa 
nepBbIX JBHXeHHH 

0 ranoTe3ax, xoTopne Heo6xoaHMO npeanocaaTb noapo6HOMy H3jio*eHHio 
H BbIBOay CaeaCTBHH, CKa3aHO aOCTaTOMHO. Ho CHX nop MM rOBOpHJIH O HHX 
xax 6 h b o6mnx nepTax; b aaabHeiimeM ohh 6yayT noaTBepacaeHH h 
3acBHaeTejibCTBOBaHH tcm, hto Ha ochob3hhh hx 6 yaeT nocaeaoBaTeabHO 
joKa3aHo b nojiHOM coraacHH c Ha6aioaaeMMMH sbjichhhmh. K hhm, oanaxo, 
Heo6xoflHMO ao6aBHTb caeayiomee ocHOBnoe noaoxceHne: b He6e cymecTByiOT 
flBa pa3JlHHHHX BHaa nepBHX aBHXCeHHH 28 . OflHO H3 HHX yBJiexaeT BCe C BOCTOKa 
Ha 3anaa hohsmchhum h paBHOMcpHbiM BpamemieM no napaaaeabHHM apyr 
apyry xpyraM, onnca hhhm Boxpyr noaiocoB c<J)epH, coo6maiomeH BceMy 
paBHOMepHoe BpameHHe. HanSoabmHH H3 othx xpyroB H33HBaeTca paBHOaeH- 
CTBeHHbiM BcaeacTBHe toto, hto Toabxo oh oaHH Bceraa pa3aeaaeTca nonoaaM 
6oabniHM xpyroM ropH30HTa h npn oSpameHHH no HeMy CoaHn,a Be3ae 
npoH3BOflHT aaa Harnnx ayBCTB paBCHCTBO shh h hohh 29 . JJpyrHM aBHxeHneM 
6yaeT Taxoe, b pe3yabTaTe xoToporo aj)epw He6ecHHx cBeraa coBepmaioT 27 
OaHOBpCMCHHO COBMCCTHMC flBHXCeHHa B HanpaBaeHHH, npOTHBOnOaOXHOM 
npeabiaymeMy, h Boxpyr apyrax noarocoB, ne coBnaaaiomHx c noarocaMH nepBoro 
BpameHHa. Mu npeanoaaraeM, hto aeao o6ctoht hmchho Tax, nocxoabxy, 
Ha6aioaaa exceaHeBHO, mu bh3hm Bee, 6e3 HcxaioacHHa, Haxoaameeca Ha He6e 
aBHxcymHMca no noao6HbiM apyr apyry h napaaaeabHHM paBHoaeHCTBeHHOMy 
xpyry nyTaM h coBepraaiomHM Bocxoa, npoxoxcaeHHe nepe3 cepeanHy He6a 30 
h 3axoa, hto h HBaaeTca cymcCTBCHHHM cbohctbom nepBoro ynoMaHyroro 
aBHxccHHa. HaabHeHinne h 6oaee HenpepuBHue Ha6aioaeHHH noxa3HBaioT, hto, 
xoTa Bee apyrae CBeTHaa coxpaHaiOT cboh B3aHMHHe paccToaHna h b 
3HaHHTeabHOH creneHH co6cTBeHHHe cboh noaoxeHHa no oTHomeHHio k 
CBOHCTB eHHbiM nepBOMy aBHxeHHK) nyTHM, CoaHpe, JlyHa h Tax Ha3UBaeMHe 
6ayjxaax)mHe CBeTHaa 31 coBepmax)T HexoropHe pa3HOo6pa3HHe h HeoaHHaxoBHe 
aBHJKCHHH, HanpaBaeHHHe, oaHaxo, OTHOCHTeabHO o6njero aBHxeHHa Mnpa x 
BOCTOxy, xax 6 h OTCTaBaa ot 3Be3a, coxpaHaiomHx cboh B3aHMHue paccroaHna 
h xax 6 m BpamaeMHx oaHOH c<J>epoH. 

Ecan 6 h ynoMaHyToe aBHxeHne naaHer coBepmaaocb no xpyraM, 
napaaaeabHHM paBHoaeHCTBeHHOMy, T.e. Boxpyr noaioca nepBoro BpameHHa, to, 
no*aayn, 6biao 6 h aocraTOHHHM noaaraTb aaa Bcex oaho h to xe aBHxeHne 
b HanpaBaeHHH nepBoro. Taxoe noaoxeHne xa3aaocb 6 h BnoaHe BepoaTHMM, 28 
a npoHCxoaauiHe y hhx nepeMemeHHa mojxho 6biao 6 h o6bacHHTb pa3aHHHCM 
b oTCTaBaHHHx, a He pe3yabTaTOM aBH*eHHH b npoTHBonoaoxHOM HanpaBaeHHH. 
OaHaxo BMecTe c SBHaceHHaMH x Bocroxy 3 th CBeTHaa Bceraa Ha6aioaaK>Tca 
nepexoaamHMH x ceBepy h x iory [ot paBHoaeHCTBeHHoro xpyra], npnneM no 
BeaHHHHe sto aBHxceHne He 6yaeT paBHOMepHHM, Tax hto oho xaxeTca 
B03HHX3I0mHM OT XaXHX-TO BHeuIHHX TOaHXOB. OflHaXO 3T0 HepaBHOMepHoe npn 
TaxoM npeanoaoxeHHH HBH>xeHHe craHOBHTca BnoaHe ynopaaoaeHHHM, ecan 
OTHecTH ero x HexoTopoMy xpyry, HaxaoHHOMy x paBHoaeHCTBeHHOMy. 
BcaeacTBHe 3Toro ynoMHHyTHH xpyr paccMaTpHBaeTca xax o«hh h tot xe h 
o6uihh aaa Bcex naaHeT. B 6oaee tohhom onpeaeaeHHH sto 6yaeT xpyr, 
onncHBaeMHH CoaHueM [Ha He6ecHOH ccfrepe npn ero roaoBOM aBH>xeHHH ] 32 . 
Baoab Hero coBepmaxyr o6opoth JlyHa h naaHeTH, Bceraa aenraacb b 
H enocpeacTBeHHoii 6aH3ocTH ot Hero, npnneM OTxaoHeHHa xaxaoro CBeTHaa b 
T y nan apyryx) cropoHy ot HaaepaeHHOro hm nyra He cayaaifriH. nocxoabxy 
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ace 3 tot Kpyr Toace HBaaeTCH 6oabmHM BcaeaCTBHe Toro, hto CoaHH,e oahhhkobo 
yaaaaeTca k ceBepy h k iory ot paBHoaeHCTBeHHoro Kpyra, a Taicace, KaK mu 
CK a3ajiH, Bee iuiaHeTH coBepmaiOT cboh aBHaceHHs k BOCTOKy no oaHOMy h 
TOM y ace Kpyry, to Heo6xoflHMO aonycTHTb h stot btopoh BHa MnpoBoro 
ABHaceHna BOKpyr noaiocoB ynoMHHyroro HamiOHHoro Kpyra b CTopoHy, 
npoTHBononoacHyio nepBOMy aBHaceHHio. 

Ecjih mu BOo6pa3HM 6ojibmon Kpyr, npoxoaamHH nepe3 noaiocH o6ohx 
ynoMaHyTHx KpyroB, kotophh Heo6xoaHMO pacceneT nonoaaM h noa npaMHM 
yrjiOM KaamHH H3 sthx KpyroB, to Ha h3kjiohhom Kpyre noayaHM nerape 
tohkh: flBe H3 hhx, npn nepeceaeHHH paBHoaeHCTBeHHoro Kpyra anaMeTpaabHO 
npoTHBononoacHHe apyr apyry, Ha3biBaiOTca paBHOaeHCTBeHHHMH. Ta H3 hhx, 
b KOTopofi coBepmaeTca nepexoa Cojinua c rora Ha ceBep, Ha3UBaeTca BeceHHen, 
npoTHBonojioacHaa ace — oceHHeft. flBe ace tohkh Ha Kpyre, onncaHHOM aepe3 
06a noaioca, h Toace, kohchho, anaMeTpaabHO apyr apyry npoTHBonoaoacHHe, 
Ha3HBaiOTCfl TponnqecKHMH. Ta H3 hhx, Koropaa HaxoanTca k iory ot 3KBaTopa, 
Ha3HBaeTca 3hmhch, a Haxoaamaaca k ceBepy — aeTHeii 33 . 

TaKHM o6pa30M mu 6yaeM MwcjiHTb nepBoe H3 [aByx] nepBHx aBnaceHHH, 
KOTopoe oxBaTMBaeT Bee ocrajibHbie, xax onncHBaeMoe h Kax 6m onpeaeaaeMoe 
6ojibniHM KpyroM, npOBcacHHH m aepe3 o6a yK33aHHHx noaioca 34 . 3tot Kpyr 
BpamaeTca (h yHocHT BMecTe c co6oh Bee ocraabHoe) c BOCTOKa k 3anaay 
BOKpyr nojnocoB paBHoacHCTBCHHoro Kpyra, croaianx HenoaBHacHO Ha TaK 
H33MBaeMOM noayaeHHOM Kpyre, kotophh roabKO TeM OTanaaeTca ot Bume- 
ynoMSHyToro, hto oh He Bceraa npoxoanT aepe3 noaiocu HaicaoHHOro Kpyra. 
Oh Ha3MBaeTca noayaeHHHM Taxace h BcaeacTBne toto, hto mm Bceraa mhcjihm 
ero noa npaMHM yraoM k ropH30HTy, a TaKace noTOMy, hto oh b stom 
noaoaceHHH aeaHT nonoaaM Kaacaoe H3 no/iymapHH, Haxoaameeca KaK Haa 
3eMaen, TaK h noa Hen, h coaepacHT tohkh, cooTBeTCTByiomHe cepeanHaM ana 
h hohh. BTopoe ace MHoroo6pa3Hoe aBHaceHHe, yBaeKaeMoe nepBHM h b cbo k > 
oaepeab yBaeKaiomee ccfcepH Bcex naaHeT, nepeHOCHTca, KaK mm cxasaan, 
BHmeynoMaHyTHM nepBHM aBHacenneM, ho BpanjaeT [naaHeTHHe c(J)epH] b 
npoTHBonoaoacHyio cropoHy BOKpyr noaiocoB HaKaoHHoro Kpyra. 3th noarocH, 
Bceraa HenoaBHacHne Ha Kpyre, coBepmaiomeM nepBoe aBHaceHHe, T.e. 
npoxoaameM nepe3 o6a ynoMHHyTHx noaioca, ecTecTBeHHO, Toace BpamaioTca 
BMecre c hhm b HanpaBaeHHH, npoTHBonoaoacHOM HanpaBaeHHio BToporo 
aBHaceHHH. 3th noarocH Bceraa coxpaHaioT onncaHHHH nepe3 hhx 6oabmoH 
Kpyr, a Taxace HaKaoHHHH b oaHOM h tom ace noaoaceHHH no OTHomeHHio k 
paBHoaeHCTBeHHOMy Kpyry. 

9. O cneuHaabHbix noHHTHax 

Ht3k, H3aoaceHHe Heo6xoaHMHx npeanocHaox MoacHO cam-ara b o6^hx 
aeprax npeaBapHTeabHO 3aKOHaeHHHM. riepexoaa Tenepb k cneanaabHHM 
aoKa3aTeabCTBaM, mm cwraeM, mto nepBHM H3 hhx 6yaeT to, npn noMouin 
KOToporo onpeaeaaeTca BeanaHHa ayra 6oabmoro Kpyra, 3aKaK>qeHHOH Meacay 
noaiocaMH 3KannTHKH h 3KB3Topa h H3MepaeMOH no npoBeaeHHOMy aepe3 hhx 
3T0My Kpyry. Ho mm BHa«M Heo6xoaHMOCTb H3aoacHTb npeaBapHTeabHO Teopnio 
onpeaeaeHHH BeanaHH npaMHx anHHH b Kpyre 35 , nocxoabicy mm aceaaeM pa3 
h HaBceraa aara BceMy reoMeTpHnecKoe aoKa3aTeabCTBO. 
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10. O BejiHHHHax npHMbix b Kpyre 36 


JXjix yao6Horo ynoTpe6jreHH2 na npaxraxe b aaJibHenmeM mh nocrpoHM 
HCKOTopyra Ta6jiHU.y, aaiomyro hx BeJiHHHHbi, pa3aeJiHB oxpyxHOCTb Ha 360 
aacTcii. OHa 6yaeT coaepxaTb ajikhw npaMbix, crarHBaiomHX sth ayra (npnaeM 
nocjieflHHe 6yayT B03pacTaTb Ha noarpaayca), a hmchho ancjia coaepxamnxca 
b hhx aacTcii anaMeTpa, b npeanojioxeHHH, aro nocJieaHHH pa3aejieH Ha 120 
aacreH, h6o 3to ancjio oaeHb yao6HO, xax bhhbhtch H3 chmhx buhhcjichhh. 
CHaaajia mh noxaxeM, xaxHM o6pa30M [ayame Bcero ] npn noMomn HeOojibmoro 
anc/ia noBTopatomaxca TeopeM co3«aTb yao6Hbm h 6hctphh cnoco6 ajia 
onpeaeaeHHa apo6HOH aacra BejmaHH, hto6h He 6hjio hhk3khx comhchhh, xax 
[MOxeT 6nTb] b cjiyaae, ecjiH 6h mh aajin TOjibxo ohhh bcjihmhhh sthx 
npaMHx, a Taxxe h 4to6h npH iiomoihh MeTOanwecKoro hx nojiyaeHna Ha 
aepTexax aaTb JierxHii cnoco6 hx npOBepxH. ripn BbiaHCJieHHax mh BOo6me 
6yaeM nojib30BaTbca inecTHaecaTepH hhoh chctcmoh BcaeacTBHe Heyao6cTBa 
o6hhhhx apoOefil. ripoH3Boaa yMHOxemie h aejieHHe, mh Bceraa 6yaeM 
npHaepxHBaTbca npH6aH3HTeabHHx pe3yabTaTOB, ho Tax, hto6h OT6pacHBaeMaa 
aacTb HHaeM cymecTBeHHHM He OTjmaajiacb ot tohhoh BeJiHHHHbi 37 . 



VlraK, B03bMeM [pnc. 1.1 ] 38 CHaaajia nojiyxpyr ABr Ha anaMeTpe AAr c 
peHTpoM b A; H3 tohkh A noa npaMbiM yraoM k AT npoBeaeM AB, pa3«ejiHM 
Ar b Toaxe E nonojiaM h coeaHHHM E c B; otjioxhm 
EZ, paBHyio EB, h coeaHHHM Z h B. 51 yTBepxaaio, are 
ZA npeacraBjiaeT cropoHy aecaTHyroabHHxa, a BZ — 
naTHyrojibHHxa. 

fleHCTBHTe^bHO, Tax xax npaMaa jihhhb Ar pa3aeaeHa 
nonoaaM b E h x Hen npnSaBJieHa HexoTopaa npaMaa 
AZ, to npaMoyroabHHx, coaepxamHHca Mexay AZ h 
TZ, BMecTe c xBaapaTOM Ha EA 6yaeT paBeH xBaapaTy 
p«c. l.i H a EZ hjih Ha BE, Tax xax EB paBHa ZE. Ho XBaapaTy 

Ha EB paBHU BMecre B3aTue xBaapara Ha EA h AB. 
rioaTOMy npaMoyrojibHHx Mexay TZ h ZA BMecre c XBaapaTOM Ha AE 6yaeT 
paBeH BMecre b3hthm xBaapaTaM Ha EA h AB hjih, nocjie oraaTHa o6mero 
xBaapaTa Ha EA, ocraromeeca npoH3BeaeHne TZ h ZA 6yaeT paBHO XBaapaTy 
jih6o Ha AB, jih6o Ha Ar. CjieaoBaTejibHO, Zr pa3aeaeHa b Toaxe A b xpaiiHeM 
H CpeaHeM OTHOIIieHHHX. riocxojlbxy CTOpOHH BnHC3HHHX B OaHH H TOT Xe 
xpyr meCTHyrojibHHxa h aecaTHyrojibHHxa, 6yayan OTjioxeHbi no oaHOH h toh 
xe npaMoft, aejiaT ee b xpaiuieM h cpeaHeM OTHOmeHHax h TA, 6yayan 
paanycoM, aBjiaeTCa ctopohoh meCTHyrojibHHxa, to AZ 6yaeT paBHa cropoHe 


aecaTHyrojibHHxa. 

AHajiornaHO, nocxojibxy cTopoHa naTnyrojibHHxa xBaapnpyeT BMecTe B33THe 
ctopohh meCTHyrojibHHxa h aecaTHyrojibHHxa, BnncaHHHx b tot xe caMHH 
xpyr, h b npaMoyrojibHOM TpeyrojibHHxe BAZ XBaapaT Ha BZ paBeH BMecre 
B38THM XBaapaTaM Ha BA — cropoHe meCTHyrojibHHxa h AZ — cropOHe 
aecaTHyrojibHHxa, CjieaoBaTejibHO, BZ 6yaeT cropOHOH narayrojibHHxa 39 . 

Tenepb, ecjiH mh nojioxHM, xax a yxe cxa3aa, anaMeTp xpyra paBHHM 
120 aacraM, to Ha ochob3hhh H3JioxeHHoro cropoHa AE, aBJiaacb nojiOBHHOH 
paawyca, 6yaeT paBHa 30 aacraM, a ee XBaapaT — 900; BA, aBJiaacb paanycoM, 
paBHa 60 aacraM, a ee XBaapaT — 3600, XBaapaT xe Ha EB hjih Ha EZ 
paBeH 4500; CjieaoBaTejibHO, EZ 6yaeT paBHa npH6jiH3HTejibHO 67;4,55 aacraM, 


32 


33 


34 
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a ocraTOK AZ paBeH 37;4,55 t3khm xe aacraM. TaxnM o6pa30M, cropoHa 
aecaTHyrojibHHKa, crarHBaioiuaa ayry, paBHyio 36 t3khm aacraM, k3khx b 
oxpyxHOCTH 6yacr 360, coaepxnT 37;4,55 t3khx nacrei), xaxHx b anaMeTpe 
6yaeT 120. Aaaee, nocxoabxy AZ cocraBaaeT 37;4,55 nacrei) h XBaapaT Ha 
Hew 6yaeT 1375;4,15, a XBaapaT Ha AB — 3600 t3khx xe aacreH, to, cjioxhb, 
noayaaeM XBaapaT Ha BZ, paBHbiH 4975;4,15. CaeaoBaTeabHo, BZ 6yaeT paBHa 
npH6jiH3HTeJibHO 70;32,3 aacraM, h, 3HaaHT, cropoHa naTHyroabHHxa, crarHBaio- 
maa 72 rpaayca (ecan bcio oxpyxHocrb npnHaTb 3a 360), 6yaeT paBHa 70;32,3 
t3khm aacraM, xaxHx b SHaMeTpe 6yacr 120. OTCioaa Taxxe hcho, hto cropoHa 
HiecTHyrojibHHica, craniBaiomaH 60 rpaaycoB h paBHaa paanycy, 6yaeT coaepxaTb 
60 aacTeft. ToaHo Tax xe, nocxoabxy cropoHa [BnHcaHHoro] XBaapaTa, 
CTHrHBaroipaa 90 rpaaycoB, b xBaapaTe 6yaeT B«Boe 6oabme XBaapaTa paanyca, 
a CTopoHa [BnHcaHHoro] TpeyroabHHxa, cTarHBaiomaa 120 rpaaycoB, b XBaapaTe 
6yaeT BTpoe era 6ojibine, h xBaapar paanyca paBeH 3600 aacTaM, to noayaHTca, 
are KBaapaT Ha cropoHe XBaapaTa 6yaeT paBeH 7200, a Ha CTopoHe 
TpeyroabHHxa — 10 800 aacTeii. TaxHM o6pa30M, npaMaa, CTarHBaiomaa 90 
rpaaycoB, coct3bht npH6aH3HTeabHO 84;51,10 t3khx aacro, xaxnx b anaMeTpe 
120, a CTaraBaiomaH 120 rpaaycoB 6yaeT paBHa 103;55,23 t3khm aacraM 40 . 

Bot 3th npaMbte mh 6yaeM 6paTb yxe fotobhmh h b xaaecrBe ochobhhx. 
OTcioaa acHO, hto ecan 3 th npaMbie aaHbi, to moxho caHTaTb aaHHHMH h 


npaMue, cTarHBaiomHe aym, aonoaHsiomne hx ao noayoxpy xhocth , BcaeacrBHe 
Toro, hto, cxjiaaHBaa hx KBaapaTbi, mh 6yaeM noayaarb KBaapaT Ha anaMeTpe. 
HanpHMep, Tax xax npaMaa, cooTBeTCTByioiuaa 36 rpaaycaM, oxa3ajiacb paBHon 
37;4,55 aacTHM, a KBaapaT Ha Heii 1375;4,15 h xBaapaT Ha unaMCTpe 14 400, 
to XBaapaT npHMoii, crarHBaiomeH ocTaJomneca ao noayoxpyxHocrH 144 
rpaayca, nocae BHairraHHS noayaHTca paBHHM 13 024;55,45, a caMa 3Ta 
npaMaa — npH6jiH3HTeabHO 114,7,87 aacraM; aHaaornaHO noayaarorca h 
ocTajibHHe [3HaaeHHa ] 41 . 

Hnxe mh noxaxeM, xaxnM o6pa30M Ha ocHOBaHHH othx xopa onpeaeaaeTca 
xaxaaa H3 ocraabHHx, npeaaoxHB CHaaaJia He6oabmyio aeMMy, b BHcmen 
creneHH noae3Hyio aaa aaabHeiimero 42 . 

riycTb HMeeTCa xpyr [pnc. 1.2] co BnncaHHHM b Hero xaxHM-HH6yab 
aeTHpexyroabHHXOM ABrA. IlpoBeaeM b HeM coeuHHaiomHe AT h BA. Tpe6yeTca 
aoxa3aTb, hto npaMoyrojibHHx Ha AT h BA paBeH BMecre 
B33THM npaMoyrojibHHxaM Ha AB h AT h Ha AA h 

Br. 

riocTpOHM yroa ABE, paBHHH ABr. Emm mh npn6a- 
bhm x hhm b xaaecTBe o6mero yroa EBA, to yroa 
ABA 6yaeT paBHaTbca yray EBr; Taxxe h yroa BAA 
6yaeT paBeH yray BrE, h6o ohh crarHBaiOT oaHy h Ty 
xe ayry. CaeaoBaTeabHO, TpeyroabHHK ABA 6yacr 
paBHoyroabHHM c TpeyroabHHXoM BrE. TaxnM o6pa30M, 
cymecTByeT nponopuna: xax Bf othochtch k TE, Tax h 



BA x AA 43 , h, 3H3HHT, npoH3BeaeHHe Br h AA paBHO npoH3BeaeHHio BA h 
TE. 3aTeM, nocxoabxy yroa ABE paBeH yray ABr, a BAE paBeH BAr, to h 
TpeyroabHHX ABE 6yaeT paBHoyroabHHM c BrA. I"Io3TOMy, HMeeT Mecro 
nponopuna: xax BA othochtc3 x AE, Tax h BA x Ar, h, 3HaaHT, npoH3BeaeHHe 
BA Ha Ar paBHO npoH3BeaeHHio BA Ha AE. Ho 6biao aoxa3aHO, hto 
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npoH3BeaeHHe Br Ha AA paBHO npoH3Bea£HHio BA Ha TE. CaeaoBaTeabHO, Bee 
npoH3BeaeHHe AT Ha BA 6yaeT paBHO BMecre b3sthm npoH3BeaeHH8M AB Ha 
Ar h AA Ha Br, hto h Tpe6oBajiocb aoxa3aTb. 

M3jioxhb 3to, B03bMCM noayxpyr ABrA [pnc. 1.3] Ha anaMeTpe AA, H3 38 
tohkh A npoBeaeM flBe npaMue AB, AT, h nycrb BeaHHHHa xaacaoH H3 hhx 
6yaeT aaHa b wacrax, xaxHx b 3aaaHHOM anaMeTpe 
coflepxcHTca 120. 3aTeM npoBeaeM amraio, coeaHHaio- 
myio B c T. 51 yTBepxaaio, hto nocaeaHaa Toxe 6yacr 
3aaaHHOH 44 . 

fleHCTBHTejibHO, npoBeaeM coeaHHaiomne BA h 
TA; Toraa, oaeBHflHO, h ohh 6yayT 3aaa hh mm h , 

Pnc. 1.3 BCJieacTBHe Toro, wto xaxflaa H3 hhx [ecTb xopaa ayra, 

KOTOpaa] aonojiHaeT ao noayoxpyxHOcra [cootbctct- 
bchho ayra AB hjih AT]. Tenepb, Tax xax b xpyre HMeeTca neTHpexyroabHHX 
ABrA, to npoH3BeaeHHe AB Ha TA BMecre c npoH3BeaeHHeM AA Ha Br 6yaeT 
paBHO npoH3BeaeHHio AT Ha BA. Ho npon3BeaeHne AT Ha BA aaHO h Taxxe 
aaHo npoH3BeaeHHe AB Ha TA. CaeaoBaTeabHO, 6yaeT h3bccthhm ocraiomeeca 
npoH3BeaeHHe AA Ha Br. Ho AA — anaMeTp; CaeaoBaTeabHO, 6yaeT H3BecrHa 
npaMaa Br. TaxHM o6pa30M, HaM bcho, hto ecan aaHH a»e ayra h craraBaiomHe 
hx npaMue, to 6yaeT aaHa h npaMaa, craraBaiomaa ayry, paBHyio pa3Hocra 
aByx 3aaaHHwx ayr. H BCHO, ara npH noMOnpi 3toh TeopeMH mu cMOJxeM 
3anncaTb BbipaxceHHa «aa HCMaaoro ancaa apyrax npaMHx npn noMomw 
pa3HocreH 3aaaHHHx ochobhhx ayr. TaxHM o6pa30M, HMea BeaHHHHM npaMhtx, 
CTarHBaioinHx 60 h 72 rpaayca, mh HaiiaeM npaMyio, craraBaiomyio ayry b 39 
12 rpaaycoB. 

Tenepb nycTb Tpe6yeTca h3hth no HexoTopoft aaHHOft npaMOii b xpyre 
npaMyio, craraBaiomyio noaoBHHy ayra, cooTBeTCTByiomeii nepBoii. 

ITycrb ABr [pnc. 1.4] 6yaer noayxpyr Ha anaMeTpe AT, a TB — 3aaaHHaa 
npaMaa. Pa3aeaHM ayry TB nonoaaM b A, npoBeaeM 
coeaHHHTeabHiae npaMbie AB, AA, BA, Ar h h3 
tohxh A onycraM Ha AT nepneiiaHxyaap AZ. 51 
yTBepxaaio, hto Zr 6yaeT noaOBHHOH pa3HOcra 
AT h AB. 

HeHCTBHTeabHO, oTaoxHM AE paBHoft AB h 
coeannHM AE. Ilocxoabxy AB paBHa AE h AA 
aBaaeTca o6meii, to a»e cropoHH AB, AA paBHu 
cooTBeTCTBeHHO a»yM AE, AA, h yroa BAA paBeH yray EAA. CaeaoBaTeabHO, 
ocHOBaHne BA 6yaer paBHO ochob3hhio AE. Ho BA paBHa Ar; 3HamiT, Ar 
6yaeT paBHa AE. Tenepb, nocxoabxy b paBHoSeapeHHOM TpeyroabHHxe AET H3 
BepuiHHH onymeH Ha ocHOBaHne nepneiiaHxyaap AZ, EZ 6yaeT paBHa ZT. Ho « 
ET npeacTaBaaeT co6oh pa3HOCTb npaMux AT h AB; CaeaoBaTeabHO, ZT 6yaeT 
noaOBHHOH pa3HOcra 3thx npaMHx. TaxHM o6pa30M, nocxoabxy npaMaa, 
craraBaiomaa ayry BT, npeanoaaraeTca 3aaaHHOH (a BcaeacTBHe 3Toro 6yaeT 
3aaaHa npaMaa, craraBaiomaa ayry AB — aonoaHeHne ao noayoxpyjxHOcra), 
6yaeT 3aaaHHOH h ZT, aBaaiomaaca noaOBHHOH pa3Hocra AT h AB. Ho Tax 
xax b npaMoyroabHOM TpeyroabHHxe ATA npoBeaeH nepneiiaHxyaap AZ, to 
npaMoyroabHHH TpeyroabHHX AAT 6yaeT HMCrb paBHue yraia c ATZ, h 
noaynHTca: xax othochtch AT x TA, Tax 6yaeT oraocHTbca h TA x FZ. 
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CneaoBaTenbHo, n paMoyrojibHHK Mexcay AT, TZ paBeH KBaapaTy Ha TA, ho 
npaMoyroabHHK Me*ay AT, TZ 3aaaH; 3 HaaHT, 6yaeT 3aaaH h KBaapaT Ha TA. 
TaKHM o6pa30M, 6yaeT H3BCCTHa npaMaa FA, crarHBaiomaa noaoBHHy ayrn Br. 

ripn nOMOUIH 3T0H TeOpeMH MOXCHO TaKXe nOJiyHHTb 6ojIbUIOe KOJIHHeCTBO 
apyrHX npHMbIX, COOTBCTCTByiOmHX noaOBHHaM paCCMOTpeHHHX Bblllie ayr; TaKHM 
o6pa30M, npn noMouiH npaMoft, cTanmaiomeH ayry b 12 rpaaycoB, nonyaaerca 
npaMaa ana 6, ana 3, ana 11/2 h 3/j rpaayca. ripoH3Beaa BHaHcneHHa, mh 
H aiiaeM, hto ana ayrn B 1 1/2 rpaayc crarHBaiomaa npaMaa 6yaeT npn6nH3HTenbHO 
paBHa 1 ;34,15, earn npHHaTb anaMerp paBHbiM 120, a ana ayrn b 3/t rpaayca 
0;47,8 45 . 

flycTb onaTb 3aaaH Kpyr ABrA Ha awaMeTpe AA c ueHTpoM Z [pnc. 1.5]. 
Ot tohkh A OTao*HM noc/ieaoBaTejibHO a»e aaHHMe ayrn AB, Br h npoBeaeM 
noa hhmh coeaHHHTe^bHbie npaMMe AB, Br, 

KOTopwe Toace aBnaioTca 3aaaHHbiMn. 51 yTBepx- 
aaio, hto ecru mm coeaHHHM AT, to OHa Toxe 
6yaeT h 3 bccthoh. 

/leHCTBHTeabHO, aepe3 Tomcy B npoBeaeM 
anaMCTp BZE paccMaTpHBaeMoro Kpyra m coe- 
aHHHTejibHbie npaMMe BA, Ar, TE, AE. Orcioaa 
acHo, mto aepe3 Br 6yaeT 3aaaHa h TE, a aepe3 
AB 6yayT aaHHNMH BA h AE. Toraa Ha ochob 3 hhh 
Toro *e, 4 to h Bbiuie, nocKoabKy b Kpyre HMeerca 
MCTbipexyro^bHHK BTAE h npoBeaeHM npaMMe 
BA, TE, coaep^camHHCa Me>Kay npoBeaeHHMMH 
jiHHHaMH npaMoyro^bHHK 6yaer paBeH BMecre b 3 atmm npaMoyroabHHKaM Ha 
npoTHBO^e*amHx CTOpoHax. TaKHM o6pa30M, nocKoabKy 3aaaHM npaMoy- 
ro/ibHHKH Ha BA, TE h Ha Br, AE, 6yaer 3aaaH h npaMoyronbHHK Ha BE, 
TA. Ho awaMeTp BE 3aaaH; caeaoBaTeabHO, 6yaer 3aaaHHOH ocraiomaaca npaMaa 
TA, a BCJieacTBHe 3Toro h coorBeTCTBytomaa aononHeHHio ao nonyoKpyxHocra 
npaMaa FA. TaKHM o6pa30M, ecnn aanw aBe ayrn h CTarHBaiomHe hx npaMMe, 
to Ha 0CH0B3HHH 3 toh TeopeMM 6yaeT 3aaaHH0H h npaMaa, crarHBaiomaa ayry. 
nojiynaiomyioca ot cnOJKeHHa o6enx ynoMaHyTMX ayr 46 . 

OaeBHaHO, hto ecjiH ko bccm onpeaeaeHHMM bmuic npaMHM mh 6yaeM 
nocjieaoBaTCJibHo ao6aBjiaTb npaMyio, crarHBaiomyjo ayry b II /2 rpaayc, h 
BbmnaiaTb crarHBaiomne hx [cyMMapHMe ] npaMMe, to mm cmoxccm 3anHcaTb 
|b Ta6iiHuy ] npaMMe aaa ayr, KOTopne, 6yayan yaBoeHH, hmckjt aenHTeneM 
TpoHKy. OcTaHyTCa [HeonpeaeneHHUMH ] TonbKO asa npoMexyTOHHHx aeneHHa 
b HHTepBajiax no H/2 rpaaycy, TaK KaK mh xothm cocraBHTb TaOnnuy aepe3 
npoMexyTKH b 1/2 rpaayca. TaKHM o6pa30M, ecjiH mh HaiiaeM npaMyio, 
cooTBeTCTByfomyto 1/2 rpaayca, to npn noMOnm cnoxeHHa h bhhht 3 hhh ee c 
3aaaHHbiMH npaMHMH, 3aMMKaK>uuiMH ynoMaHyTbie npoMexyTKH, mh cmoxcm 
3anojiHHTb h Bee ocTajibHHe npoMexcyTKH. Ho earn aaHa KaKaa-HH6yab npaMaa, 
HanpHMep, cTarHBaiomaa ayry b H/2 rpaayc, to Bee xe hcbo 3 mojkho 
reoMCTpnaecKH BHHHcnHTb npaMyio, crarHBaiomyio TpeTbio aacrb 3 toh ayrn. 
Ecjih 6 h sto 6 mjio B03M0/KH0, to mh nonyamiH 6 h OTCioaa h npaMyio, 
cooTBeTCTByioniyio 1/2 rpaayca. FIonpo6yeM CHaaana h 3 hth jihhhio ana 1 rpaayca 
npn noMOniH jihhhh ana H/2 h rpaayca, aoKa3aB [npeaBapHTenbHO ] 
HcOojibinyio jieMMy, KOTOpaa xoTa h He no3BOJiaeT nojiHOCTbio onpeaenaTb 
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KOJIimeCTBeHHbie BejIHaHHH, HO BO BCSKOM CJiyaae Wia T3XHX BeebMa MaJIHX 
BejiHHHH aaeT 3HaaeHHa, xoTopue mojkho coxpaHHTb 6e3 HcnpaBJieHHH 47 . 

51 yTBepxaaio, hto ecjiH b xpyre npoBeaeHH aBe HcpaBHuc npaMHe, to 
6ojibmaa HMeeT k MeHbuieH OTHomeHne MeHbme toto, xoTopoe ayra Ha 6ojibmeii 
npaMOH HMeeT k ayre Ha MeHbmeH. 

IlyCTb ABrA 6yaeT xpyr [pnc. 1.6]; npoBeaeM b HeM aee HepaBHue npaMHe, 
H3 KOTopbix AB 6yaeT MeHbmeii, Br fkwibmeH. 51 yTBepxaaro, hto npaMaa 
TB HMeeT k BA MeHbmee OTHonieHH e , aeM ayra Br k ayre BA. Pa3aejiHM 
yroa ABr nonoaaM npaMOH BA h npoBeaeM 
coeaHHHTe^bHHe npaMHe AEr, AA h TA. Tax xax 
yrarc ABr pa3aeaeH nonoaaM npaMOH BEA, to 
npaMaa TA 6yacr paBHa AA, h TE 6oabme, aeM 
EA. OnycTHM H3 A Ha AEr nepneHanxyaap AZ. 
riocKOJibKy AA Sojibme EA, a EA 6oabme AZ, 
oxpyxHOCTb, onHcaHHaa H3 pem-pa A paanycoM 
AE, nepeceaeT AA h npoiiaeT Bnme npaMoft AZ. 
OnHmeM ee, h nycTb 3to 6yaeT HE0; Taxxe 
npoaoaxHM AZ0. flocxoabxy cexTOp AE0 6oabme 
TpeyrojibHHxa AEZ h TpeyroabHnx AEA 6oabme 
ceKTopa AEH, to TpeyroabHHx AEZ HMeeT k 
TpeyroabHHxy AEA OTHomeHne, MeHbmee, aeM cex- 
top AE0 k AEH. Ho xax TpeyroabHnx AEZ 
othochtch k TpcyrojTbHHKy AEA, Tax 6yaeT OTHOCHTbca h npaMaa EZ x npaMOH 
EA. H xax cexTOp AE0 othochtch x cexTopy AEH, Tax h yroa ZAE othochtch 
x yray EAA. CaeaoBaTeabHO, npaMaa ZE HMeeT x EA MeHbmee OTHomeHne, 
hcm yroa ZAE x yray EAA. Toraa nocae xoMno3HHHH 48 npaMaa ZA 6yaer 
HMeTb x EA MeHbmee OTHomeHne, aeM yroa ZAA x yray AAE. Ecan yaBOHTb 
OTHomeHne [ZA x EA], to npaMaa TA 6yaer HMeTb x AE MeHbmee OTHomeHne, 
aeM yroa TAA x yray EAA, h nocae BbiaeaeHHa 49 npaMaa TE 6yaeT HMeTb 
x EA MeHbmee OTHomeHne, aeM yroa TAE x yray 
EAA. Ho xax npaMaa TE [othochtch] x EA, Tax 6yaeT 
[OTHOCHTbca] h npaMaa TB x BA, h xax [othochtch] 
r yroa TAB x BAA, Tax [6yaeT OTHOCHTbca ] ayra TB x 
BA 50 . CaeaoBaTeabHO, npaMaa TB HMeeT x BA MeHbmee 
OTHomeHne, aeM ayra TB x ayre BA. 

nonoxHB 3to b ocHOBy, B03bMeM xpyr ABr 
[pnc. 1.7] h npoBeaeM b hcm a»e npaMHe AB h AT. 

Phc. 1.7 IIpeanoaoJKHM cHaaaaa, hto AB CTarnBaeT ayry b 3^ 

rpaayca, a AT — b 1 rpaayc. Tax xax npaMaa AT 
HMeeT x BA MeHbmee OTHomeHne, aeM ayra AT x AB, a ayra AT npeacraBaaeT 
V 3 ayrn AB, to, 3Hawr, npaMaa FA 6yaeT HMeTb x BA OTHomeHne MeHbmee, 
aeM 4 x 3. Ho aoxa3aHO, hto npaMaa AB paBHa 0;48,8 t3khx aacTen, xaxnx 
b anaMeTpe HMeeTca 120. CaeaoBaTeabHO, npaMaa FA 6yaer MeHbme 1;2,50 
Taxon xe aacTH. Yxa3aHHoe ancao cocraBaaeT npn6aH3HTeabHO V3 ot 0;47,8. 

3aTeM (Ha tom xe aeprexe) npeanoaoxHM, hto npaMaa AB CTaraBaeT 1 rpa¬ 
ayc, a AT CTarHBaeT iVi rpaayc. Toraa Ha tom xe caMOM ochob3hhh, earn 
ayra AT b 1 1/2 pa3a 6 oabme AB, to, CaeaoBaTeabHO, npaMaa TA 6yaeT MeHee, 
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aeM I 1/2 pa3a B3srraa npaMaa BA. Ho mh noKa3ajiH, hto AT cocraBaaeT 1;34,15 
TaKyio aacrb, k3khx b anaMeTpe 6yaeT 120. 3h3hht, npaMaa TA 6y«eT 6oabme 
1;2,50 t3koh nacre, h6o 3to hhcao, IV 2 pa3a b3btoc, aacT Bume HanncaHHoe 
3HaneHne 1 ;34,15. TaxHM o6pa30M, nocxoabxy noica3aHO, are CTaraBaiomaa 1 
rpaayc npaMaa 6yaeT h 6onbme, h MeHbme oahoto h toto ace ancaa, to mh, 
xoHenHO, B03bMCM ee paBHoii npH6jiH3HTeabHo 1 ;2,50 Taxon nacre, k3khx b 
anaMeTpe 6yaeT 120. M Ha ochob3hhh Bcero aoxa3aHHoro, a Taxace toto, hto 
a jib 1/2 rpaayca ncxoMaa npaMaa ox33HBaeTCa paBHoii npn6aH3HTeabHo 0;31,25 
t3khx ace aacreH, mh 3anojiHHM ocraiomHeca, xax mh cxa3aaH, npoMeacyTxn. 
Tax, HanpnMep, npn nOMomH npaMoit ana IV 2 rpaayca b nepBOM npoMeacyTxe, 
caoxcHB ee c yxa3aHHoii BeaHHHHoii ana V 2 rpaayca, mh HaiiaeM jihhhio, 
CTarHBaiomyio 2 rpaayca, a npn noMomn BHHHTaHna H3 cooTBeTCTByiomeii 3 
rpaaycaM HaiiaeM jihhhio a/ia 2V2 rpaaycoB. TaxHM ace o6pa30M [nocrynHM] 
H AJIH [BHHHCJieHHB ] OCTaJIbHHX [ayr] 51 . 

47 Kax a noaaraio, b atom BHae Teopna npaMHX b xpyre moxct 6HTb aerne 
Bcero ycBoeHa. Ho hto6h HMeTb Bceraa, xax a cxa3aa, roTOBHMH ancjieHHHe 
3HaaeHHa arax npaMHX, mh npHBoaHM HHxe TaOanuH, xaxayio b 45 crpox. 
IlepBaa h3 hhx coaepxcHT ancaoBue 3HaaeHHa ayr, B03pacTaiomHx Ha 1/2 
rpaayca, BTopaa — BeaHHHHH cooTBeTCTByiomHX 3thm ayraM npaMHX b 
npeanoaoxceHHH, hto aHaMeTp coctoht h3 120 aacTeii, TpeTba *e — TpnauaTHe 
aojih pa3HocTeii npaMHX Ha xa>xane 1/2 rpaayca. TaxHM o6pa30M, HMea cpeaHHH 
npHpocT Ha oaHy mecraaecaTyio, He OTaHaaiomHiica ayBCTBHTeabHO ot 
HCTHHHOrO, MH MOJKeM aeFKO BHHHCJTHTb COOTBCTCTByiOmHe BCJIHHHHH H B-^ia 
ayr, npOMexyToaHHX Mejxay noayrpaaycaMH. 

BnoaHe noHHTHO, aro earn y Hac noaBHTCa xaxoe-an6o coMHeHne 
OTHocHTejibHo xax0H-Hn6yab H3 BeananH b TaSanpe npaMHX BcaeacTBHe oihh6xh 
npn nepenncxe, to Ha ochob3hhh npHBeaeHHHx TeopeM mh moxcm aerxo 
npoH3BecTH npoBepxy nan ncnpaBaeHHe npH noMomn yaBoeHHa HCcaeayeMoii 
BeaHaHHH nan xe onpeaeneHna pa3HOCTH c xaxHMH-HH6yab apyrHMH H3 
H3BecTHHx [BeanaHH ], nan xe no BeananHe npaMoii, crarHBaiomeH ayry, 
paBHyio aonoaHeHHio ao noayoxpyxHocra. H Ta6anuH are TaxoBH 52 . 


! 11. Ta6awua npaMbix b xpyre 

Cm. c. 22-25 

12. O ayre, 3axaK>aeHHOH Mexay coaHpeBopoTaMH 

ripaBeaH nncnoBHe BeanaHHH npaMHX, 3axaioaeHHHx b xpyre, noxanyii, 
caeayeT npexae Bcero, xax mh cxa3aan, onpeaeaHTb ancaoByio BeananHy 
HaxaoHa xpyra, npoxoaamero aepe3 cepeanHH 3oanaxaabHHx co3Be3aHH h 
H axaoHHoro x paBHoaeHCTBeHHOMy. Mhhmh caoBaMH, Tpe6yeTCa hahth otho- 
rneHne 6oabinoro xpyra, npoxoaamero aepe3 noaiocH o6ohx yxa3aHHHx xpyroB, 
x ero ayre, 3axaioaeHHOH Mexay sthmh noaiocaMH. Oho, oaeBnaHo, Taxxe 
paBHO paccToaHHio xaxaoii H3 Toaex coaHpeBopoTOB ao paBHoaeHCTBeHHoro 
xpyra 53 . 3Ty ayry mh MOxeM HenocpeacTBeHHo H3MepnTb HHCTpyMeHTaabHO 
npn noMomn caeayiomero npocroro ycTpoiicTBa 54 . 
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26 1-12. O dyee, 3amuoHeHnou mexdy cojihufieopotnaMu 


H3rOTOBHM TmaTeJIbHO o6tOHCHHHH MejJHHH Kpyr COOTBCTCTBCHHO H3Me- 
paeMofi BejiHHHHe h c npaMoyroabHHM ce^eHneM noBepxHocTH [pnc. 1-E ]. 
Bocnojib3yeMca hm b KanecrBe noayaeHHoro Kpyra, pa3«e;inB ero Ha o6hhhhc 
360 nacTeii 6oabmoro Kpyra, a xaacayio H3 othx nacTeft — Ha croabKO nacTeii, 
CKOJibKO MOXceT BMecTHTb HHCTpyMeHT. Ilocjie 3TOrO K ynOMHHyTOMy Kpyry [1 
Ha pnc. 1-E] npncoesHHHM apyroH, 6oaee tohkhh xpyr [2] t3khm o6pa30M, 
hto6h ohh Bee BpeMa ocraBaaHCb b o«hoh iuiockocth; 
M3JIHH xpyr aoaaceH cbo6o«ho BpamaTbca BHyrpn 
6ojibinoro Kpyra b oahoh h toh ace iuiockocth k 
ceBepy h k iory. Ha o«hoh noBepxHocTH Majioro 
Kpyra b aeyx ero anaMeTpaabHO npoTHBonoaoacHHX 
TOMKax 3axpenHM Hefiojibuine npH3MH [2], HanpaB- 65 
jieHHHe OflHa k apyroft h k peHTpy o6ohx KpyroB. 

B cepeflHHe hx noMecTHM tohkhc yxaaaTean [4 ] 
T3KHM o6pa30M, HTC>6h OHH KaCaJIHCb nOBepXHOCTH 
6oJibinoro Kpyra, pa3aeaeHHoro Ha nacra. Ilpn xaac- 
aoM Ha6jiioaeHHH mh 3aKpenaaeM otot Kpyr Ha 
ctoji6hkc [6 ] noaxoaamen bcjihhhhh. OcHOBaHHe 
3Toro CTOji6HKa ycTaHaBaHBaeTca noa otkphthm 
He6oM Ha iuiockocth, He HMeromeii hhk3koto Haicao- 
Ha K P0pH30HTy H TaK, HTC>6h IUIOCKOCTb o6ohx 
KpyroB 6bma Bceraa nepneHanKyaapHa k ropn30HTy 
h napaaaeauia Kpyry MepnanaHa. IlepBoe H3 othx 
ycaoBHH yaoBaeTBOpaeTCa npn noMomn oTBeca [5], 
noaBemeHHoro b C3moh BepxHefi tohkc. BHnpaMaaa 
noaHoacna noamiaaKaMH, nocrapaeMca ao6nTbca, 
hto6h otb ec npoxoana tohho no anaMeTpy. BTopoe 
ycaoBne aocraraerca, ecan Ha iuiockocth, pacnoao- 
Pbc. i-e aceHHOH noa croa6HKOM, HanepraTb xoporno 3aMeT- 

Hyio noayaeHHyio anHHio [a — a ] h noBopanHBaTb 
Kpyra b ctopohh ao Tex nop, noxa hx naocKocTb 
He OKaacerca napaaaeabHOH ynoMaHyroH anHHH. 
y cTaHOBHB Bee 3to HaaaeacamHM o6pa30M, mh 
Ha6aioaaeM b noaaeHb oTKaoHeHna CoaHpa k ceBepy 
h k iory, noBopanHBaa BHyTpeHHHH Kpyr ao Tex 
nop, noxa hhxhhh npn3Ma He 6yaeT peanKOM 
3aTeHeHa BepxHen. Koraa oto 6yaeT aocramyTO, 66 
kohi;h yKa3aTeaeii noxaacyT HaM, Ha cxoabKO 
aeaeHHH noayaeHHon anHHH Kaacanii pa3 otctosui 
peHTp CoaHpa ot 3eHHTa. 

Mh caeaaeM oto HaSaioaeHHe eme 6oaee yao6- 
hhm, H3roTOBHB BMecTo KpyroB K3MeHHyiO nan 
aepeBHHHyio neTHpexyroabHyio HenoaBnacHyio npH3- 
My [7 Ha pnc. 1-F], oaHa H3 rpaHeii kotopoh xoporno 
BHpoBHeHa h pa3raaxeHa 55 . B3hb Ha ee noBepxHocTH 
b KanecTBe pewrpa HeKOTOpyio Tonxy y oaHoro H3 
yraOB, mh onncaan neTBepTb Kpyra [2] h h3 peHTpaabHOH tohkh ao 
HanepneHHOH OKpyacHocrH npoBean a»e npaMHe anHHH, coaepacamne cootbct- 
CTByromHii neTBepm Kpyra npaMoii yroa. 3Ty ayry mh tohho Tax ace pa3aeanaH 
Ha 90 rpaaycoB n hx aoan. 3aTeM Ha oaHon H3 npaMHx, KOTOpaa aoaacHa 
6HTb nepneHanKyaapHa k iuiockocth ropn30HTa n o6pameHa k iory, mh 
noMecraan a»a oanHaKOBHx npaMHx pnnHHapHKa [2], oOtohchhhx noao6HO 
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apyr apyry. 0«hh h3 hhx aoaaceH HaxoaHTbca b ueHTpaabHOH Toqxe, tohho 
coBnaaaiomeH c ero cepeaHHoft, a apyroft — Ha hhxhcm xoHu,e npaMoft. 3aTeM 
rpaHb npH3MH c HanepqeHHHMH jihhhsimh ycTaHaBaHBaeM napaaaeabHo 
noayaeHHofi aHHHH [a—a], HaHeceHHoft Ha iuiockocth ochob3hhh Tax, mto6h 
3Ta rpaHb HMeaa noaoaceHne, napaaaeabHoe iuiockocth noayaeHHoro xpyra 56 . 
Zl,o6HBinHCb npH noMOmH oTBeca [ 4 ], npoxoaamero nepe3 niiaHHapnxH, hto6h 
OHa He HMeaa HaxaoHa h 6 uaa nepneHanxyaapHOH k iuiockocth ropH30HTa, 
yTOHHueM noaoaceHne npoxoaamen nepe3 3th u,HJiHHapu npaMoii, BhinpsiMaasi 
ee, ecan noHaao6HTca, noaxaaaHBaa He6oabmHe noacraBKH. 3aTeM tomho Tax 
ace b noaaeHb 6yaeM Ha6aioaaTb TeHb ot ueHTpaabHoro pnanHapa, npnxaaaMBaa 
HTO-HH6yab x oxpyacHOCTH [5]. Zlaa 6oabmeii tohhocth b onpeaeaeHHH Mecra, 
OTMeTHB cepeaHHy tchh, B03bMeM cooTBeTCTByiomHH eii 0Tpe30K ayrn KBaapaHTa, 
kotopwh, oneBnaHO, noxaaceT HaM OTxaoHeHHe CoaHu,a Ha aaHHoii mnpoTe b 
noaaeHb 57 . 

Ha noaodHbix Ha6aioaeHHH h raaBHbiM o6pa30M H3 Tex, xoTopwe 6bum 
caeaaHH h3mh bo BpeMa coaHiteBopoTOB b TeneHne mhoitix aeT, ao6HBmHCb 
npn noMoniH OTcqHTHBaeMoit ot BepniHHbi otmctxh, hto6m bo BpeMa aeraero 
nan 3HMHero coaHu,eBopoTOB noaynaaHCb oaHH h Te ace oaHHaxoBtie aeaeHna 
noayaeHHoro xpyra, mm Hainan, mto ayra ot caMOro ceBepHoro ao caMoro 
roacHoro xoHu,a (a sto 6yaeT ayra, 3axaioMaiomaaca Meacay TponnxaMH) Bceraa 
oxa3HBaaacb paBHoft 47 rpaaycaM c h36htxom, 6oabniHM V3, ho MeHbniHM 
3^4 rpaayca. OTCioaa noayiaeTca nonra to ace oTHoineHHe, hto y 3paT0C(J)eHa, 
KOTopHM noab30Baaca h rnnnapx. fleiiCTBHTeabHO, BeaHHHHa ayrn Meacay 
TponnxaMH cocraBaaeT npn6an3HTeabHO 11 Taxnx qacreH, xaxnx b noayaeHHOM 
xpyre 6yaeT 83 58 . 

H 3 ynoMHHyToro Ha6aioaeHHa craHOBHTca hcho, xax onpeaeaaTb ninpoTy 
Mecra, b xotopom mm npoH3BoanM HaSaioaeHHa. Meacay o6enMH kohchhumh 
TOHX aMH HyaCHO B3HTb CpeaHKMO, KOTOpaa 6yaeT COOTBeTCTBOBaTb paBHOaeHCT- 
BeHHOMy xpyry, h H3MepnTb ayry, 3axaioqeHHyio Meacay otoh tohxoh h BepxHHM 
kohu,om ayrn. OHa, oneBnaHO, 6yaeT paBHa paccToaHHio noaroca ot ropH30HTa 59 . 

13. npeaBapMTeabHbie TeopeMbi aaa aoxa3aTeabCTB ccJjepHXH 

Tenepb caeayeT BHnncaHTb BeaHHHHM ayr pa3anqHHX 6oabmnx xpyroB, 
npoBeaeHHHx nepe3 noaiocM paBHoaeHCTBeHHoro xpyra, xoropHe 3axaioqaiOTca 
Meacay paBHoaeHCTBeHHHM xpyroM h xpyroM, npoBeaeHHHM nepe3 cepeanHH 
3oanaKaabHHx co3Be3aHH 60 . IlpeaBapHTeabHo mh h3- 
aoacHM Hecxoabxo xpaTxnx h oneHb noae3HMx aeMM, 
npn noMoniH kotophx aoxa3aTeabCTBa 6oabmen nacre 
npeaaoaceHHH, ycMaTpHBaeMHx npn noMOiipi ccjie- 
pnxn, MoacHo caeaaTb 6oaee npocTHMH h Me- 
ToannecKHMH. 

IlycTb k asyM npaMMM AB h AT [pnc. 1.8] 
npoBeaeHH a»e npaMHe BE h TA, nepecexaromneca 
B TOHKe Z. 

5 yTBepacaaio, hto OTHomeHne TA x AE 
cocTaBaaeTca H3 oraomeHHH TA x AZ h ZB x 
BE 61 . *lepe3 E napaaaeabHO TA npoBeaeM EH. Tax 
xax TA h EH napaaaeabHH, to OTHomeHne TA k EA 6yaeT TeM ace, hto h 
OTH omeHne TA x EH. Bo3bMeM eme ZA; Toraa OTHomeHne TA k EH 6yaeT 
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1.13. npedaapumejibHbie meopeMU djw doKasameJibcme apepuKu 


COCTaBJIHTbCH H3 OTHOQICHHH TA K AZ H AZ K EH. TaKHM C)6pa30M, OTHOQICHHC 
FA k AE cocraBjiaeTCH H3 othohichhh TA k AZ h AZ k HE. Ho oraomeHne 
AZ k HE TaKoe *e, KaK OTHomemie ZB k BE bcjicactbhc napajuiejibHocTH 
EH h ZA. CjieaOBaTejibHO, OTHomeHHe FA k AE cocraBjiaeTca H3 othoqichhh 
TA k AZ h ZB k BE. 3to h Tpe6oBajiocb noKa3aTb. 

Tax xe mu aoxaxeM npH BhiaeaeHHH, mto OTHomeHHe FE k EA cocraBjiaeTca 
H3 oTHomeHHii TZ k AZ h AB k BA. Hepe3 A npOBeaeM napannejib k EB 
[pHC. 1.9] h npoaoaxHM go 3 toh ee napajuienn npaMyio TAH. TaK KaK AH 
onaTb 6yaeT naparmejibHa EZ, to KaK othochtcb rE k EA, TaK 6yAeT OTHocHTbca 
h TZ k ZH 62 . Ecjih B3HTb eme ZA, to OTHomeHHe TZ k ZH cocraBHTca H3 
othouichhh TZ k ZA h AZ k ZH. Ho OTHomeHHe AZ k ZH TaKoe xe, KaK 
OTHomeHHe AB k BA BCjieACTBHe toto, hto MexAy 
napajuiejibHHMH AH h ZB npoBeaeHH BA h ZH. 
CjieAOBaTeAbHo, OTHomeHHe TZ k ZH CKjiaaHBaeTca H3 
OTHomeHHH TZ k AZ h AB k BA. Ho OTHomeHHe 
TZ k ZH TaKoe xe, KaK OTHomeHHe TE k EA, h, 
cjieAOBaTejibHo, OTHomeHHe TE k EA CKjiaaHBaeTca H3 
OTHomeHHH TZ k AZ h AB k BA, hto h Tpe6oBajiocb 
AOKa3aTb. 

nycrb aaH eme Kpyr ABr [pnc. 1.10] c ueHTpoM 
A. Bo3bMeM Ha ero oKpyxHocrH Tpn KaKHe-HH6yab 
tohkh A, B, r TaK, mto6h Kaxaaa H3 Ayr AB, Br 
6bma MeHbme nonyoKpy xhocth; to xe caMoe mu 6yAeM 
npeanojiaraTb b naJibHeftnieM h ana Apyrnx Ayr. 
IlpoBeaCM coeAHHHTejibHHe npaMue AT h AEB. 

51 yTBepXAaio, mto KaK npaMaa noA yABoeHHOH 
ayroH AB othochtcb k npaMoii noA yABoeHHOH Br, TaK 
6yAeT OTHocHTbca h npaMaa AE k npaMoii EI\ 

JleHCTBHTejIbHO, H3 TOHCK A H F npOBeACM 
nepneHAHKynapH AZ h rH k npaMOH AB. TaK KaK 
AZ napannenbHa TH h ohh nepeceaeHbi npaMOH 
AEr, to KaK othochtch AZ k FH, TaK 6yaeT OTHocHTbca 
H AE k Er. 

Ho OTHomeHHe AZ k TH 6yaeT TaKoe xe, KaK y 
npaMOH non yABoeHHOH ayron AB k npaMOH non 
yABoeHHOH Br, h6o nepBwe nee 6ynyT cootbctctbchho nonoBHHaMH btophx. 
CjieaOBaTejibHo, OTHomeHHe AE k Er 6yneT TeM xe, mto y npaMoii non 
yABoeHHOH ayron AB k npaMoii noa yABoeHHOH Br. 3to h Tpe6oBajiocb noKa3aTb. 

OTCiona cneayeT, hto ecjiH aaHbi Bca ayra AT h OTHomeHHe npaMOH non 
yABoeHHoii ayroit AB k npaMOH non yABoeHHOH ayron Br, to 6yayT 3aaaHH 
h Kaxaaa H3 ayr AB h Br 63 . 

fleHCTBHTejibHO, Ha tom xe aepTexe [pnc. 1.11] npoBeaeM coeAHHHTejibHyio 
npaMyio AA h onycTHM H3 A Ha AT nepneHAHKyjiap AZ. OaeBHAHO, mto npn 
3aaaHHH nyrn AT 6yayT 3aaaHHbiMH H yroa AAZ, CTarHBaeMHH ee noaoBHHon, 
h Becb TpeyrojibHHK AAZ. IIocKOjibKy KpoMe Been npaMOH AT npeanoaaraeTca 
3aaaHHbiM Taxxe OTHomeHHe AE k Er, TOxaecTBeHHoe c OTHomeHneM npaMOH 
non yABoeHHOH ayron AB k npaMOH non yABoeHHOH Br, 6yaeT 3aaaHHOH 
npaMaa AE h, b pe3yabTaTe, ZE. BcaeacTBne SToro npn 3aaaHHH AZ 6yayr 
3aaaHHHMH yroa EAZ npaMoyronbHoro TpeyroabHHKa EAZ h Becb yroa AAB. 



B 



Pmc. 1.10 
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TaKHM o6pa30M, 6yayr 3aaaHM ayra AB h ocraTOK Br. 3to h Tpe6oBajiocb 
«OKa3aTb. 

riycTb onaTb 6yaeT aaH Kpyr ABr [pwc. 1.12], ormcaHHHH okoao u,eHTpa 
A. Bo3bMeM Ha ero oxpyxHOcra Tpn tohkh A, B, T TaK, hto6h xaxaaa H3 


E 


Pmc. 1.12 

ayr AB, AT 6buia MeHbme noAyoxpyxHOCTH. To xe mw npeanoaoxHM h 
OTH ocHTejibHo Ayr, xoropbie 6yaeM 6paTb b aajibHeiimeM. IlpoBeaeM coeaHHHTeab- 
HHe npHMHe AA h TB, npoaOAXHM hx, h nycrb ohh nepecexyrca b Tonxe E. 

51 yTBepxaaio, hto npaMaa noa yaBoeHHOH ayroH TA othochtca k npaMOH 
noa yaBoeHHOH ayroft AB, xax npaMaa TE k BE 64 . 

fleftcTBHTeabHO, ecAH mh, Kax h b npeAHaymeH aeMMe, onycTHM H3 B h 
T nepneHaHKyjiHpH BZ h FH Ha npsiMyio AA, to BcneacTBHe hx napajuieabHocm 
noayHHTCH, hto xax othochtch rH k BZ, Tax 6yaeT OTHocnTbca h TE k 
EB. TaKHM o6pa30M, Kax npaMaa noa yaBoeHHOH ayroH FA othochtch k 
npHMoii noa yaBoeHHOH AB, Tax 6yaeT OTHocnTbca h TE x EB, «ito h 
Tpe6oBajiocb aoxa3aTb. 

H OTCioaa noaynHTca, hto ecan aaHbi Toabxo ayra TB h oTHoineHne npaMOH 
noa yaBoeHHOH ayroft TA K npaMOH noa vabochhoh AB, to 6 yaeT aaHa h 
ayra AB 65 . 

ZJeHCTBHTejibHo, ecAH Ha Taxon xe c})Hrype [pnc. 1.13] npoBeaeM 
coeaHHHTeAbHyio npaMyio AB h Ha Br onycrnM nepneHanxyAap AZ, to 6yaeT 
3aaaHHHM yro a BAZ, CTarHBaeMHH noAOBHHOH ayra Br, h, CAeaoBaTeAbHO, 
Becb npaMoyroAbHHH TpeyroAbHHK BAZ. Tax xax aaHo OTHomeHne TE x EB 


E 





Pmc. 1.11 


Pmc. 1.13 

h npaMaa TB, to 6yayr aaHbi Taxxe h EB, h bch npaMaa EBZ. Ecah AZ 
aaHa, to 6yaeT aaH h yroa EAZ toto xe npaMoyroabHoro TpeyroabHHxa, h 
ocT3K)mHHca yroa EAB. TaxnM o6pa30M, 6yaeT H3BecTHa h ayra AB. 

IIocAe 3 thx npeaBapHTeabHHx 3aMeaaHHH onnineM Ha afrepHaecxoft 
noBepxHocTH [puc. 1.14] ayrn 6oAbuiHx xpyroB Tax, hto 6 h npoBeaeHHue x 
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1.14. O dyzax Mexcdy paeHodencmaeHHbiM u HaioiOHHbiM KpyzaMu 


«ByM HanepHeHHHM ayraM AB h AT a«e apyrae ayra BE h TA nepecex&racb 
b Tonxe Z. IlycTb Kaxaaa h3 sthx ayr 6yaeT MeHbme nojiyoxpyxHocni; to 
xce caMoe mh 6yaeM npeanoaaraTb h OTHocHTeabHo Bcex Taxnx nocrpoeHnii. 

51 yTBepxaaio, mto oTHomeHHe npaMoii noa yaBoeHHOfi ayroii TE k npaMoii 
noa ya»oeHHOH ayroii EA CKJiaabiBaeTCa H3 OTHomeHna npaMofi noa yaBoeHHOii 
ayroii TZ k npaMOii noa yaBoeHHOii ayroii ZA n OTHomeHna npaMoii noa 
yaBoeHHOii ayroii AB k npaMoii noa yaBoeHHOii ayroii BA. 

fleiicTBHTeabHo, B03bMeM ueHTp ccjjepH, h nycTb oh 6yaeT b Tonxe H. 
K ToaxaM B, Z, E nepeceaeHHii xpyroB npoBeaeM H3 H npaMHe HB, HZ 
n HE. 3aTeM npoaojuxHM coeanHaraniyio npaMyro AA, h nycTb OHa nepeceaeTca 
b Toaxe © c npoaoji>xeHHeM HB. ToaHO Tax xce nycTb coeanHaromne npaMHe 
Ar h AT nepecexyTca c HZ h HE b 
Toaxax K h A. Toaxn ©, K, A neacaT Ha 
oanoii npaMoii BCJieaCTBne toto, aro ohh 
oaHOBpeMeHHo HaxoaaTca Ha a»yx naocxo- 
cthx — TpeyronbHHxa ATA h xpyra BZE. 
CoeanHaioniaa hx npaMaa ©KA BMecTe c 
aByMa npaMHMH ©A h TA aaeT aee 
npOBeaeHHHe nonepex npaMHe ©A h TA, 
nepecexaronineca b Toaxe K. CneaoBaTeab- 
ho, OTHomeHHe TA x AA cocraBJiaerca H3 
OTHonieHHii TK x KA h A© x ©A. Ho 
TA OTHOCHTca x AA, xax npaMaa, croamaa 
noa yaBoeHHOii ayroii rE, OTHOCHTca x 
npaMoii noa yaBoeHHOii ayroii EA, a TK 
OTHOCHTca x KA, xax npaMaa noa yaBoeH- 
Hoii ayroii TZ othochtch x npaMoii noa 
yasoeHHoii ayroii ZA, h ©A othochtch x ©A, xax npaMaa noa yaBoeHHOii 
ayroii AB OTHOCHTca x npaMoii noa yaBoeHHOii ayroii BA. CneaoBaTeabHo, 
OTHomeHHe npaMoii noa yaBoeHHOii ayroii TE x npaMoii noa yaBoeHHOii ayroii 
EA cxjiaaHBaeTca H3 oTHomeHHii npaMHx noa ya»oeHHoii ayroii TZ h noa 
yaBoeHHOii ayroii ZA, a Taxxe npaMHx Haa yaBoeHHOii ayroii AB h noa 
yaBoeHHOii ayroii BA. 

Ha ocHOBaHHH Tex *e paccyxaeHHii h xax 6h aaa npaMux, HanepneHHHx 
Ha naocxocTH, aoxa3HBaeTca, hto OTHomeHHe npaMoii noa yaBoeHHOii ayroii 
TA x npaMoii noa yaBoeHHOii ayroii EA cxjiaaHBaeTca H3 OTHonieHHH npaMoii 
noa yaBoeHHOii ayroii TA x npaMoii noa yaBoeHHOii ayroii AZ h OTHomeHna 
npaMoii noa yaBoeHHOii ayroii ZB x npaMoii noa yaBoeHHOii ayroii BE. Bee 
3to h npeanojiarajiocb npeaBapHTejibHO aoxa3aTb 66 . 



14. O ayrax, 3axjnoHeHHux Mexay paBHoaeHCTBeHHbiM 
h HaxaoHHHM xpyraMH 

B,oxa3aB H3Jio>xeHHyK) BHme TeopeMy, CHanajia bhmhcjihm ynoMaHyTHe ayra 
t3xhm o6pa30M. IlycTb ABrA — 6o;ibinoii xpyr [pnc. 1.15], npoBeaeHHHii 
nepe3 nonrocH xpyroB paBHoaeHCTBeHHoro h npoxoaamero nepe3 cepeanHH 
3oanaxajibHHx co3Be3AHii. nycTb AEr — nojiyoxpyxHocTb paBHoaeHCTBeHHoro 
xpyra, a BEA — nojioBHHa xpyra, npoxoaamero nepe3 cepeanHH 3oanaxajibHHx 
C03Be3anii. nycTb Tonxa E — hx nepeceneHHe, cooTBercTByiomee BeceHHeMy 
paBHoaeHCTBHio, Tax hto B 6yaeT tomxoh 3HMHero, a A — jieraero 
cojiHu,eBopoTOB. Ha oxpyxHocra ABf B03bMeM nojiroc paBHoaeHCTBeHHoro xpyra 
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AEr. FlycTb oh 6yaeT b xoaxe Z. Ha Kpyre, npoxoaameM aepe3 cepezmHH 30flwa- 
KajIbHblX C03Be3^HH, BO3bM0M nyry EH, paBHylO 30 T3KHM H3CTHM, K3KHX BeCb 
6ojibinoH xpyr coaepxcHX 360. Hepe3 xohxh Z h H npoBeaeM jxyry ZH@ Ooabmoro 
xpyra h iioct3bhm 3aaaay onpeaejiHTb BemmHHy H0. IIpH stom 3aecb h BOo6me 
BO Bcex nOao6HHX BNHHOieHHaX BO H36e>KaHHe nOBTOpeHHH 6yatM B Ka*flOM ot- 
aeabHOM cnyaae npeano.xaraxb, axo, roBopa o hhcjichhoh BejniHHHe ayr hjih npa- 
Mbix h Bbipaxaa ee b rpaaycax mm wacrrax, mu OTHOCHxejibHo ayr 6yaeM roBopHTb 
o t3khx aacxax, kotophx b oxpyxcHoexH 6ojibiuoro xpyra 
coaepacHxca 360, a oxHocHxeabHo npaMbix — o xaxHx, 
xaxHX b anaMexpe xpyra coaepacnxca 120. 

Tenepb, xax xax Ha aepxeace b aee ayra AZ h 
AE 6ojibiiiHx xpyroB BnHcaHbi aee apyrae, Z© h EB, 
nepecexaiomHeca apyr c apyroM b xoaxe H, xo 
oxHOiueHHe npaMoft noa yaBoeHHoft ayroft ZA x npaMoft 
noa yaBoeHHow AB cxaaaMBaexca H3 oxhouichhh npaMoft 
noa yaBoeHHow 0Z x npaMoft noa yaBoeHHoft ©H h 
oxHomeHHa npaMoft noa yaBoeHHoft HE x npaMoft noa 
yflBoeHHoii EB. Ho yaBoeHHaa ayra ZA paBHa 180 
rpaaycaM, a cxoamaa noa Heft npaMaa — 120 aacxaM, 
yaBoeHHaa xce ayra AB b cooxbcxcxbhh c npHHaxbiM h3mh oxhoiuchhcm 11 x 
83 paBHa 47;42,40 rpaaycaM, a cxoamaa noa Heft npaMaa — 48;31,55 aacxaM. 
M aaaee, yaBoeHHaa ayra HE paBHa 60 rpaaycaM, a cxoamaa noa Heft npaMaa — 
60 aacxaM, yaBoeHHaa ace ayra EB paBHa 180 rpaaycaM, a npaMaa noa Heft — 
120 aacxHM. CaeaoBaxeabHo, ccjih h3 oxHomeHHa 120 x 48; 31,55 mm BhiaejJHM 
oxHomeHHC 60 x 120, xo ocxaHexca oxHomeHHe npaMoft noa yaBoeHHoft ayroft 
Z0 x npaMoft noa yaBoeHHoft ©H, a hmchho 120 x 24; 15,57. YaBoeHHaa ayra 
Z0 paBHa 180 rpaaycaM, a cxoamaa noa Heft npaMaa — 120 aacxaM. 
CaeaoBaxeabHo, npaMaa noa yaeoeHHoft ayroft ©H paBHa 24; 15,57 xaxnM ace 
aacxaM. TaxHM o6pa30M, yaBoeHHaa ayra ©H paBHa 23; 19,59 rpaaycaM, h 
caMa ayra ©H — npH6aH3HxeabHO 11 ;40 xaxnM ace rpaaycaM 67 . 

Tenepb npeanojioacHM, axo ayra EH paBHa 60 rpaaycaM, a Bee ocxaabHoe 
ocxaexca xaxHM ace. Toraa yaBoeHHaa ayra EH paBHa 120 rpaaycaM, a npaMaa 
noa Heft — 103;55,23 aacxaM. QieaoBaxejibHo, earn mm onaxb H3 oxHomeHHa 
120 x 48;31,55 BbiaenHM oxHomeHHe 103;55,23 x 120, xo ocxaHexca oxHomeHHe 
npaMoft noa yaBoeHHoft ayroft Z© x npaMoft noa yaBoeHHoft ©H, x.e. oxHomeHHe 
120 x 42; 1,48. Ho npaMaa noa yaBoeHHoft ayroft Z© cocxaBnaex 120 aacxeft. 
Toraa npaMaa noa yaBoeHHoft ayroft ©H 6yaex paBHa 42; 1,48 aacxaM, h, 
cjieaoBaxenbHo, yaBoeHHaa ayra @H paBHa 41;0,18 rpaaycy, a ayra ©H paBHa 
20;30,9 xaxHM ace rpaaycaM, axo h xpe6oBaaocb aoxa3axb. 

Bhhhoihb xaxHM ace o6pa30M ancaoBbie 3HaaeHHa pa3aHHHHx ayr, mm 
cocxaBHM xa6nHuy aaa 90 rpaaycoB oaHoro xBaapaHxa, coaepxcamyio hhcjiobhc 
B enwaHHM ayr, noao6Hbix npeabiaymHM. Ta6;mua axa xaxoBa 68 . 



Phc. 1.15 


! 15. Ta6aHua cxjiohchhh 

Cm. c. 32 

16. O BpeMeHax Bocxoaa b npaMoft c(J)epe 

Tenepb cjieayex onpeaejiHXb hhoiobhc bcjihhhhm ayr paBHoaeHcxBeHHoro 
xpyra, oopa3yeMHx npH nepeceaeHHH ero c xpyroM, npoBeaeHHMM aepe3 ero 
nonrocH h 3aaaHHyio xoaxy Ha HaxjioHHOM xpyre. TaxHM o6pa30M mm noayaHM 
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1.16. O epeMeHax eocxoda a npsiMOu cipepe 


flyra 

ayra 

ayra 

xpyra nepe3 ce- 


xpyra nepe3 ce- 


xpyra wepe3 ce- 


peanHbi 30AnaK. 
C03Be3flMH 

MepufluaHa 

peflMHbi 30flHaK. 
C03Be3flMM 

MepMAnaHa 

peflMHbi 30flnaK. 
C03Be3flMH 

MepnanaHa 

r 

0° 24' 16” 

31° 

12° 1'20" 

61° 

20° 42' 58" 

2 

0 48 31 

32 

12 22 30 

62 

20 55 24 

3 

1 12 46 

33 

12 43 28 

63 

21 7 21 

4 

1 37 0 

34 

13 4 14 

64 

21 18 58 

5 

2 1 12 

35 

13 24 47 

65 

21 30 11 

6 

2 25 22 

36 

13 45 6 

66 

21 41 0 

7 

2 49 30 

37 

14 5 11 

67 

21 51 25 

8 

3 13 35 

38 

14 25 2 

68 

22 1 25 

9 

3 37 37 

39 

14 44 39 

69 

22 11 1 

10 

4 1 38 

40 

15 4 4 

70 

22 20 11 

11 

4 25 32 

41 

15 23 10 

71 

22 28 57 

12 

4 49 24 

42 

15 42 2 

72 

22 37 17 

13 

5 13 11 

43 

16 0 38 

73 

22 45 11 

14 

5 36 53 

44 

16 18 58 

74 

22 52 39 

15 

6 0 31 

45 

16 37 1 

75 

22 59 41 

16 

6 24 1 

46 

16 54 47 

76 

23 6 17 

17 

6 47 26 

47 

17 12 16 

77 

23 12 27 

18 

7 10 45 

48 

17 29 27 

78 

23 18 11 

19 

7 33 57 

49 

17 46 20 

79 

23 23 28 

20 

7 57 3 

50 

18 2 53 

80 

23 28 16 

21 

8 20 0 

51 

18 19 15 

81 

23 32 30 

22 

8 42 50 

52 

18 35 5 

82 

23 36 35 

23 

9 5 32 

53 

18 50 41 

83 

23 40 2 

24 

9 28 5 

54 

19 5 57 

84 

23 43 2 

25 

9 50 29 

55 

19 20 56 

85 

23 45 34 

26 

10 12 46 

56 

19 35 28 

86 

23 47 39 

27 

10 34 57 

57 

19 49 42 

87 

23 49 16 

28 

10 56 44 

58 

20 3 31 

88 

23 50 25 

29 

11 18 25 

59 

20 17 4 

89 

23 51 6 

30 

11 39 59 

60 

20 30 9 

90 

23 51 20 


BupajKeHHHe b paBHoaeHCTBeHHbix BpeMeHHHx rpaaycax BpeMeHa npoxojxaeHHa 
aepe3 nonyaeHHHH xpyr oTae/ibHbix aacTeii xpyra, npoxoaamero aepe3 cepeaHHH 
3oaHaKajibHHx co3Be3flHH, oa HHaKOBbi c aaa Bcex m ecTHocreii, a Taxjxe [BpeMeHa 
npoxoxgeHHH] aepe3 ropH30HT b npsiMOH cc[)epe BCJieacTBHe Toro, hto Toabxo 
b 3tom cjiyaae ropH30HT npoxoanT aepe3 nomocw 
paBHoaeHCTBeHHoro xpyra 70 . 

HanepniM CHOBa BHmeyKa3aHHyio 4>Hrypy [phc. 1.16]. 
IlycTb onHTb 6yaeT aaHa ayra EH HaxjioHHoro xpyra, 
xoTopyio Mbi jJia Haaajia B03bMeM paBHOH 30 rpaaycaM, 
a Tpe6yeTca onpeaejiHTb ayry E© paBHoaeHCTBeHHoro 
xpyra. 

Ha tom xce ochob3hhh, hto h Bume, OTHomeHHe 
npaMoii noa yaBoeHHOH ayroil ZB x npaMOH noa 

yaBoeHHoii ayroii BA cxjiaaHBaexca H3 OTHomeHHa 
npaMOH noa yaBoeHHOH ayroii ZH x npaMoii noa 

yaBoeHHoii ayroii H© h OTHomeHHa npaMoii noa 
yaBoeHHoii ayroii ©E x npaMoii noa ya»oeHHoii ayroii 
EA. Ho yaBoeHHaa ayra ZB paBHa 132;17,20 rpaaycaM, a CToamaa noa Heii 
npaMaa — 109;44,53 aacTaM. YaBoeHHaa ace ayra AB paBHa 47;42,40 rpaaycaM, 
a npaMaa noa Heii — 48;31,55 aacTHM. flajiee, yaBoeHHaa ayra ZH paBHa 
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156,40,1 rpaaycaM, a npaMaa noa Heii — 117;31,15 nacraM, yasoeHHaa *e 
ayra H© paBHa 23; 19,59 rpaaycaM, npaMaa ace new Hen — 24; 15,57 HacraM. 
C^eaoBaTe^bHO, ecjiH H3 OTHomeHHa 109;44,53 k 48;31,55 buwcjihm OTHomeHHe 
117;31,15 k 24;15,57, to y Hac ocraHeTca oTHomeHne npaMOH noa yaBoeHHon 
ayron @E k npaMOH noa yaBoeHHon ayron EA, a hmchho oTHomeHHe 54;52,26 
k 117;31,15. 3to OTHomeHHe 6yaer t3khm ace, KaK OTHomeHHe 56; 1,53 k 120. 
y^BoeHHaa ayra EA paBHa 180 rpaaycaM, croamaa ace noa Hen npaMaa — 
120 nacraM, h, cjieaoBaTejibHO, npaMaa noa yaBoeHHon ayron ©E paBHa 
56; 1,53 71 t3khm ace nacraM. IloaTOMy yaBoeHHaa ayra ©E paBHa npH6wH3HTeab- 
ho 55;40 rpaaycaM, a caMa ayra ©E — 27;50 rpaaycaM. 

IlpeanowoacHM Tenepb, aTO ayra EH paBHa 60 rpaaycaM, Tax aTo npH 
ocrajibHOM HeH3MeHHOM yaBoeHHaa ayra ZH cTaHeT paBHOH 138;59,42 rpaaycaM, 
a CToamaa noa Hen npaMaa — 112;23,56 aacTaM, yaBoeHHaa ace ayra ©H — 
41 ;0,18 rpaaycaM, npaMaa ace noa Heii — 42; 1,48 aacTaM. CaeaoBaTeabHO, 
earn H3 oTHomeHHa 109;44,53 k 48;31,55 BHaeanTb OTHomeHHe 112;23,56 k 
42; 1,48, to ocTaHeTca OTHomeHHe npaMOH noa yaBoeHHon ayron ©E k npaMOH 
noa yaBoeHHofi EA, T.e. 95;2,40 k 112;23,56, hto paBHocmibHo oTHomeHHio 
101 ;28,20 k 120. Ho CToamaa noa yaaoeHHOH ayron EA npaMaa paBHa 120 
aacTaM. 3HaaHT, npaMaa noa yaBoeHHon ayron ©E 6yaeT paBHa 101 ;28,20 
t3koh ace aacra, yaBoeHHaa ace ayra ©E coct3bht npn6aH3HTeabHO 115;28 
rpaaycoB, caMa ace ayra 0E — 57;44 rpaaycoB 72 . 

HTax, noKa3aHo, hto nepBaa ABeHaauaTaa naerb xpyra, npoxoaamero nepe3 
CepeaHHbl 30aHaKaabHHX C03BC3AHH, H3HHHaa OT TOHKH BeCeHHero paBHO- 

aeHCTBHa, HMeeT oaHO h to ace BpeMa Bocxoaa c 27;50 rpaaycaMH 
paBHoaeHCTBeHHoro xpyra, BTopaa ace aBeHaauaTaa naerb — c 29;54 rpaaycaMH, 
h6o noxa3aHO, hto o6e ohh BMecre cootb eTCTByiOT 57;44 rpaaycaM. OneBHaHo, 
hto TpeTba aBeHaauaTaa nacTb 6yaeT HMeTb oaHHaxoBoe BpeMa Bocxoaa c 
aonoiiHaraiuHMH ao KBaapaHTa 32; 16 rpaaycaMH, Tax xax Becb KBaapaHT 
HaicjioHHoro xpyra HMeeT oaHHaxoBoe BpeMa Bocxoaa c cooTBeTCTByioiUHM eMy 
xBaapaHTOM paBHoaeHCTBeHHoro xpyra, h6o ohh 3axjnoHeHbi Mexay xpyraMH, 
npoxoaamHMH nepe3 noaiocbi paBHoaeHCTBeHHoro xpyra. 

TaxHM o6pa30M, caeaya yxa3aHHOMy MeToay, mh bmhhcjihjih aaa xaxcaoro 
aecaTHrpaaycHoro 0Tpe3xa HaxaoHHoro xpyra ayra paBHoaeHCTBeHHoro xpyra, 
HMeiomHe c hhm oaHHaxoBoe BpeMa Bocxoaa. Mh caeaaan oto no toh npHHHHe, 
hto aaa ayr c MeHbraHM hhcwom rpaaycoB mh He 6yaeM HMeTb cymecTBeHHHx 
OTUHHHH OT paBHOMepHOTO B03paCT3H Ha p33HOCTeH. Mh yXa*eM 3TH ay™, 
hto6h moxcho 6Hao onpeaeaHTb BpeMa, b xoropoe xa*aaa H3 hhx npoxoaHT 
nepe3 MepnanaH, xax mh cxa3aan, aaa Bcex MecTHocTen h nepe3 ropn30HT b 
npaMOH ccjjepe, B3aB Hanaao aecaTHrpaaycHHx OTpe3xoB b Tonxe BeceHHero 
paBHoaeHCTBHa. 

HTax, nepBHH OTpe3ox coaepxcHT 9;10 BpeMeHHux rpaaycoB, btopoh 9;15, 
TpeTHH 9;25. TaxHM o6pa30M, aaa nepBon aeeHaauaTOH nacTH nowynaeTca 
BMecre 27;50 BpeMeHHHx rpaaycoB. HeTBepTHH 0Tpe30x coaepxcHT 9;40, naran 
9;58, mecroH 10; 16 BpeMeHHHx rpaaycoB; t3xhm o6pa30M, BTopaa aBeHaauaTaa 
nacTb HMeeT 29;54 BpeMeHHHx rpaaycoB. CeabMon oTpe3ox coaepxcHT 10;34 
BpeMeHHHx rpaaycoB, BocbMon 10;47, aeBaTHH 10;55; Tax hto onaTb y TpeTben 
aBeHaauaTOH nacTH npn Tonxax cowHueBopoTa noaynaeTca 32; 16 BpeMeHHHx 
rpaayca, a aua Bcero xBaapaHTa — cootbctctbchho 90 rpaaycoB. 

5Icho, hto aua ocraabHHx xBaapaHTOB Becb nopaaox oxa3HBaeTca thkhm 
ace, h6o aua xaxcaoro H3 hhx Bee nponcxoanT oaHHaxoBHM o6pa30M, nocxowbxy 
mh npeanoaaraeM ccjjepy npaMOH, T.e. paBHoaeHCTBeHHHii xpyr He HMeiomHM 
HHxaxoro HaxaoHa x ropn30HTy 73 . 

2 K. riToJieMefi 
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II. I. 06 o6u»fiM nojioxeHuu odumaeMOu uacmu 3eMjiu 


Kmiea II 


1. 06 o6meM nojioxeHHH o6HTaeMOH nacTH 3eMJiM 

nooie Toro KaK b nepBOH KHHre aroro comhhchhh mu h3jio;khjih Bxpaxne 
Heo6xoaHMwe CBeaeHHa oxHocHTejibHO noJio*eHHH Bc&aeHHOH, a Taxxce Bee to, 

HTO OTHOCHTCH K npSMOH C(J)epe H HBJIHeTCfl nOJie3Hh!M TeOpeTHHeCKOro 

paccMOTpeHHA, mu nonwTaeMCH b aaabHeHmeM paccMorpeTb Bee, hto nponcxoaHT 
b HaiuioHHOH ctfrepe, omrrb n3Jiaran Toabxo HanfSojiee cymecTBeHHoe h, 
HaCKOabKO B03M0XCH0, nOHSITHO. 

Mxax, to, hto Boo6me HyxcHo paccMOTpeTb npeaBapHTejibHO, 3aKJnoaaeTca 
b caeayiomeM. Ecjih pa 3 aejiHTb 3e\uiro paBHoacHCTBCHHUM xpyroM h xaxHM-aH6o 
h3 xpyroB, npoxo^HuiHx iepe3 ero nojnocH, Ha aeTbipe aacTH, to BejinaHHa 
o6HTaeMoii aacTH 3eMKH npn6^H3HTejibHo 3axjnoaeHa b ojihom h 3 flByx ceBepHhix 
aejieHHH 1 . 3to ayarne Bcero yacHHTb b othohichhh hihpoth Mecra, T.e. 
npoTHxceHHocTH OT KJXcHOii tomkh b ceBepHOM HanpaBJicHHH, ecjiH yaecTb, hto 
bo BpeMH paBHOjieHCTBHH nojiyaeHHbie tchh thomohob Be3ae o6pamcHhj k ceBepy 
h HHrae k rory. Flo aojiroTe ace, T.e. npoTaaceHHocTH c Bocroxa k 3anaay, oto 
o6bHCHHeTCa TeM, HTO 03 HH H Te HCe 33TMeHHH, H npOKfle Bcero JiyHHbie, 
Ha6ilH33aCMbJC OAHOBpeMeHHO JKHTCJiaMH XpaHHHX BOCTOHHbIX H KpaHHHX 
3anaaHbix aacreH o6HTaeMoii aacTH 3cmjih, t])HKCHpyioTCH [b mccthom BpeMeHH ] 
paHbme hjih no3aHee He 6oaee aeM Ha aBeHaanaTb paBHoaeHCTBeHHhix 
aacoB 2 , a xaacaaa aeTBepTaa aacTb 3ewuiH cooTBeTCTByeT aBeHaanaTHaacoBOMy 
npoMexyTxy [BpeMeHH], h6o OHa OTrpaHHHHBaeTca oshoh noJiyoxpyjxHocTbio 
paBHoaeHCTBeHHoro xpyra. Mto *e xacaeTca Heo6xoanMbix ana paccMOTpeHna 
aacTHOCTeH [xapaxTepH3yiomHx HaxjioHHyio a}>epy], to b H3aaraeM0M co- 
HHHeHHH, no^ajiyH, Handojiee npneMjieMbiM 6mjio 6bi paccMOTpeTb xapaxTepHue 
oco6eHHocTH xaxmoro H3 ceBepHbix xpyroB, napajuiejibHHx axBaTopy, a Taxxe 
HaxoaamHxca Meacay hhmh odwTaeMux aacTen. K hhcjiv sthx xapaxTepHux 
oco6eHHocreH othochtch: paccroaHHe ot ropH30HTa nojnocoB nepBoro afiHaceHHa 89 
He6ecHOH afrepw 3 hjih ace paccroaHHe ot paBHoaeHCTBeHHoro xpyra toh tohkh, 
xoropaa HaxoaHTca npaMo Haa rojioBOH, H3MepeHHbie no noayaeHHOMy xpyry 4 ; 
ecjiH CoaHue 6HBaeT npaMo Haa rojioBOH, to xoraa h cxojibxo pa3 sto Moacex 
cayaHTbca; xaxoBO OTHomeHHe x aJiHHe raoMOHa bcjihhhh noayaeHHwx xeHen 
B aHH paBHOaeHCTBHH HJIH COJIHIteBOpOTOB; XaXOBO pa3aHHHe B npOaOJIXCHTejIb- 
hocth Han6oabmHX hjih HaHMeHbmnx anen no cpaBHeHHio c a»aMH paBHO- 
aeHCTBHii; a xaxxce Bee apyroe, xacaiomeeca nocTeneHHoro yBejinneHna h 
yMeHbmeHHH [npoaoaxHxeabHOCTH ] ana h hohh. Cioaa xe OTHocaTca 
oaHOBpeMeHHbie Bocxoau h 3axoau aacreii paBHoaeHCTBeHHoro h HaxjioHHoro 
xpyroB, a Taxxe xapaxTepHHe ocofieH hocth h BejinaHHU yrjiOB, o6pa3yeMHx 
ochobhhmh 6ojibinHMH xpyraMH. Bee 3to 6yaeT paccMOTpeHo aajiee. 
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2. O tom, KaK no 3aaanHoft BeanaHHe HaH6ojn>inero awa 
onpeaeJiaiOTca ayrn ropw30HTa, 

OTcexaeMbie paBHOneHCTBeHHWM h HaicioHHbiM xpyraMM 

B KaaecTBe o6mero npnMepa B03bMCM napajiaejibHHft pa bhoachctbchhoM y 

90 Kpyr, npoBeaeHHHii aepe3 Poaoc, rae BwcoTa noaioca cocraBaaeT 36 rpaaycoB, 
a HandojibiraiH aem coaepaorr 141/2 paBHoaeHCTBeHHwx aacoB. Ilycrb ABrA 
[pnc. 2.1 ] 6yaeT noayaeHHbift Kpyr, BEA — BOcroaHaa nonyoKpyxHoerb 
ropH30HTa, AEr — noayoKpyxHocrb paBHoaeHCTBeHHoro 
Kpyra h Z — ero kokhhh nojnoc. noaoxHM TaKxe, hto 
Ha Kpyre, npoxoaameM aepe3 cepeanHH 30zmaKajibHbix 
co3Be3flHH, Toaica 3HMHero ccwiHpeBopoTa 6yaeT BocxoaHTb 
b H 5 . Ha npoxoaameM aepe3 Z h H Kpyre B03bMeM 
KBaflpaHT ZH0. IlycTb CHaaaaa aaHa BeawaHHa HaH6onb- 
mero ana, h Tpe6yerca onpeaeaHTb BejiHanHy [cootbct- 
CTByiomeH eft] aym ropH30HTa. 

TaK KaK BpameHHe ctfcepH coBepmaeTca BOKpyr 
noaiocoB paBHoaeHCTBeHHoro Kpyra, to kcho, hto ToaKH 
H h 0 b o^ho h to xe BpeMa nonaayT Ha noayaeHHbift 
Kpyr ABrA h hto BpeMa ot Bocxoaa ToaKH H ao MOMeHTa, 

Koraa oHa nan 3eMaeft pa3aeaHT nonoaaM He6o, onpeaeaaerca ayroft ©A 
paBHoaeHCTBeHHoro Kpyra. BpeMa ace ot aeaeHHa nonoaaM He6a noa 3eMaeft 

91 ao Bocxoaa onpeaejiaeTca ayroft r©. OTCioaa caeayeT, aTO npoaoaxHTeabHocrb 
aHa onpeaeaaeTCa yaBoeHHOft ayroft ©A, a HoaH — yaBoeHHoft ayroft T0, h6o 
Bee napaaaeabHwe Kpyra, KpoMe HaxoaaninxcH peaHKOM Haa nan noa 3eMaeft, 
aeaaTca noayaeHHhiM KpyroM nonoaaM. 

Ha ocHOBaHHn 3Toro ayra E0, npeacraBaaiomaa co6oft noaoBHHy pa3H0CTH 
Mexay npoaoaxHTeabHocrbio HanOoabmero nan HanMeHbmero aHa n npo- 
aoaxHTeabHocTbio paBHoaeHCTBeHHoro ana, 6yaeT Ha yKa3aHHoft napaaaeaH 
paBHa U4 aacy, HaH xe 18;45 BpeMeHHHM rpaaycaM. flonoaHeHne xe ©A ao 
aeTBepra Kpyra 6yaer pasHo 71; 15 TaKOMy rpaaycy. Tenepb Ha ochob3hhh 
aoKa3aHHoro BHine, ecaw b a»e ayra AE n AZ 6oabmHX KpyroB BnncaHbi a»e 
apyrae, EB h Z@, nepeceKaromneca b Toaxe H, to OTHomeHHe npaMoft noa 
yaBoeHHoft ayroft ©A k npaMoft noa yaBoeHHoft AE cxaaaHBaeTca H3 oTHomeHna 
npaMoft noa yaBoeHHoft @Z k npaMoft noa yaBoeHHoft ZH h oTHomeHna npaMoft 
noa ya»oeHHoft HB k npaMoft noa yaBoeHHoft BE. 

Ho yaBoeHHaa ayra ©A cocraBaaeT 142;30 rpaayca, a CToanjaa noa Heft 

92 npHMaa — 113;37,54 aacreft. YasoeHHaa AE cocraBaaeT 180 rpaaycoB, a 
npaMaa noa Heft — 120 aacreft, yaBoeHHaa ayra ©Z Taxxe paBHa 180 rpaaycaM, 
a npaMaa noa Heft — 120 aacraM. YaBoeHHaa ZH paBHa 132; 17,20 rpaaycaM, 
h npaMaa noa Heft — 109;44,53 aacraM. CaeaoBaTeabHO, ecan H3 othoeichhh 
113;37,54 k 120 BuaojiHTb oTHomeHne 120 k 109;44,53, to y Hac ocraHeTca 
OTHOineHne npaMoft noa yasoeHHoft HB k npaMoft noa yaBoeHHoft BE, a hmchho 
103;55,26 k 120. npaMaa, croamaa noa yaBoeHHoft ayroft BE, paBHoft aeTBeprH 
xpyra, coct3bht 120 aacreft, h, CaeaoBaTeabHO, npaMaa noa yaBoeHHoft HB 
6yaeT paBHa 103;55,26 6 t3khm xe aacTaM, Tax aTO yaBoeHHaa ayra HB 6yacr 
npH6aH3HTejibHO paBHa 120 rpaaycaM, a caMa ayra HB — t3khm xe 60. 
CaeaoBaTejibHo, Ha ocraiomyioca ayry HE npnaeTca 30 t3khx rpaaycoB, xaxnx 
b Kpyre ropn30HTa coaepxHTca 360. 3to h Tpe6oBaaocb aoKa3aTb 7 . 



Pnc. 2.1 
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11.3. 06 onpedenemiu eucomu nojuoca 


3. O tom, KaK np« Tex xe npeanoaoxeHHax 
onpeaejiaercs BbicoTa noaioca, m o6paTHo 

IlycTb onaTb H3BecTHa Ta xe BenHaHHa [HaafSonbinero ana ], h Tpe6yeTca 
onpeaejiHTb BwcoTy nonioca, T.e. ayry BZ ncuiyaeHHoro Kpyra. Toraa Ha tom 
xe caMOM aepTexe [pnc. 2.1] oTHomeHHe npaMoii noa yaBoeHHOH ayroii E© 
k npaMOH noa yaBoeHHoii ayroii ©A cocraBHTca H3 OTHomeHHH npaMoif noa 
yaBoeHHOH ayroii EH k npaMoii noa yaBoeHHoii HB h oTHomeHHa npaMoii noa 
yaBoeHHoii BZ k npaMoii noa yaBoeHHoii ZA. Ho yaBoeHHaa ayra E© cocraBaaeT 
37;30 rpaaycoB, a CToamaa noa Heii npaMaa paBHa 38;34,22 aacraM. YaBoeHHaa 
xe ayra ©A cocraBaaeT 142;30 rpaayca, a npaMaa noa Heii — 113;37,54 
Hacreii. TaKHM xe o6pa30M yaBoeHHaa ayra EH paBHa 60 rpaaycaM, a npaMaa 
noa Heii 60 aacraM; yaBoeHHaa ayra HB paBHa 120 rpaaycaM, a CToamaa noa 
Heii npaMaa — 103;55,23 aacraM. CneaoBaTenbHo, earn H3 OTHomeHHa 38;34,22 
k 113;37,54 BHaeaHM OTHomeHHe 60 k 103;55,23, to b ocTarxe nonyaHTca 
OTHOineHHe npaMoii noa ya»oeHHoii ayroii BZ k npaMoii noa yaBoeHHoii ZA, 
paBHoe npH6aH3HTejibHo OTHomeHHio 70;33 aacreii k 120. Ho npaMaa noa 
yaBoeHHoii ayroii ZA paBHa 120 aacraM. CaeaoBaTejibHo, npaMaa noa ya»oeHHoii 
BZ paBHa 70;33 t3khm xe aacraM. 3HaaHT, yaBoeHHaa ayra BZ 6yaeT paBHa 
72;1 rpaaycaM, caMa xe BZ — npH6.7iH3HTe.nbHo 36 rpaaycaM. 

06pa™o. IlycTb Ha tom xe caMOM aepTexe [pnc. 2.1 ] aaHa nonyaeHHaa 
H3 Ha6aioaeHHii ayra BZ bhcoth nonioca, paBHaa 36 rpaaycaM, a Haao HaiiTH 
pa3HOCTb Mexay HaH6ojibmHM hjih HanMeHbniHM a«eM no othoiuchhio k 
paBHOaeHCTBeHHOMy, HHHMH CT0B3MH, yaBOeHHyro ayry E©. Toraa Ha OCHOBaHHH 
Toro xe caMoro OTHomeHHe npaMoii noa yaBoeHHoii ayroii BZ k npaMoii noa 
yaBoeHHoii BA cocraBHTca H3 OTHomeHHa npaMoii noa yaBoeHHoii ZH k npaMoii 
noa yaBoeHHoii H0 h H3 OTHomeHHa npaMOH noa yaBoeHHoii ©E k npaMoii 
noa yaBoeHHoii EA. Ho yaBoeHHaa ayra ZB cocraBaaeT 72 rpaayca, npaMaa 
noa Heii paBHa 70;32,3 nacraM, yaBoeHHaa ayra BA paBHa 108 rpaaycaM, a 
npaMaa noa Heii — 97;4,56 aacraM. flaaee, yaBoeHHaa ayra ZH paBHa 132;17,20 
rpaaycaM, a npaMaa noa Heii — 109;44,53 aacraM, yaBoeHHaa xe ayra H© 
paBHa 47;42,40 rpaaycaM, a npaMaa noa Heii — 48;31,55 aacraM. 

CneaoBaTe/ibHo, ecnn H3 OTHonieHna 70;32,3 k 97;4,56 BhiaenHM OTHomeHHe 
109;44,53 k 48;31,55, to y Hac ocraHeTca OTHomeHHe npaMoii noa yaBoeHHoii 
©E k npaMoii noa yaBoeHHoii EA, a hmchho OTHomeHHe 31; 11,23 k 97;4,56. 
Ho Tax xax oto OTHomeHHe npH6nH3HTenbHo paBHo OTHomeHHio 38;34 k 120, 
a npaMaa noa yaBoeHHoii ayroii EA paBHa 120 aacraM, to nojxyaHTca, a-ro 
npaMaa noa yaBoeHHoii ayroii E© paBHa 38;34 TaKHM xe aacraM. TaKHM 
o6pa30M, yaBoeHHaa ayra E0 6yacr paBHa npH6;iH3HTenbHo 37;30 rpaaycaM, 
hjih 2Vi paBHoaeHCTBeHHbiM aacaM. 3to h Tpe6osaaocb aoKa3aTb. 

Ha OCHOBaHHH Toro xe caMoro onpeaejiHTca h ayra EH ropH30HTa, Tax 
Kax 3aaaHo OTHomeHHe npaMoii noa yaBoeHHoii ayroii ZA k npaMoii noa 
yaBoeHHoii AB, CKjiaawBaromeeca H3 3aaaHHoro OTHomeHHa npaMoii noa 
yaBoeHHoii Z© k npaMoii noa yaBoeHHOH @H h h3 OTHomeHHa npaMoii noa 
yaBoeHHoii HE k npaMoii noa yaBoeHHoii EB. TaKHM o6pa30M, ecjin EB aaHa, 
to craHeT H3BecrHoii h BeanaHHa EH 8 . 

OaeBHaHO Taxxe, hto ecjin H He Toaxa 3HMHero cojiHneBopoTa, ho 
KaKoe-Hn6yab apyroe H3 aeJieHHii Kpyra, npoxoaamero aepe3 cepeaHHH 3H3kob 
3oanaKa, to xaxaaa H3 ayr E© H EH onpeaejinrca Ha Tex xe ochob3hhhx , 
Tax KaK b Ta6jinne ckjiohchhh mu noMecTHjin ayrn noayaeHHoro Kpyra, 
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oxceKaeMbie Ha paBHoaeHcxBeHHOM xpyre Ka*jiHM aeaeHneM Kpyra [npoxoaa- 
mero] aepe3 cepe/jHHH 3H3 kob 3oanaxa, T.e. aHaaoraaHbie ayre H@ . 

Oxcioaa caeayex xaxxce, axo xoaxn xpyra aepe3 cepeanHbi 3H3kob 3oanaxa, 
oxcexaeMbie xeM xce caMHM napaaaeabHHM KpyroM, x.e. oaHHaxoBO oxcxoamne 
ox xaxoH-an6o xoaxn coaHijeBopoxa, oxcexaiox Ha ropw30Hxe oanHaxoBHe ay™, 
pacnoaoxceHHbie b xy ace cxopony ox paBHoaeHCXBeHHoro xpyra. Ohh aaiox 
oanH3KOByio npoaoaxcHxeabHocxb cooxBexcxByiomHx 
aHeH h HoneH. BMecxe c sxhm aoxa3aHO, axo xoaxn, 
pacnoaoxceHHbie Ha oanHaxoBbix napaaaeaax, x.e. 

0aHH3K0B0 OXCXOflipHe OX OAHOH H XOH XCe paBHO- 
aeHcxBeHHOH xoaxn, o6pa3yiox no o6e cxopoHH 
paBHoaeHCXBeHHoro xpyra paBHbie Mexcay co6oh 
ay™ ropH30Hxa h Haxpecx paBHbie apyr apyry aacxn 
cyxox pa3Horo HaHMeHOBaHHa 10 . 

B caMOM aeae, ecaH Ha npnaoaceHHOM aepxeace 
[pHC. 2.2 j mu B03bMeM xoaxy K, b xoxopoH xpyr, 
paaHbiH h napaaaeabHbiH xpyry, npoBeaeHHOMy 
aepc3 H, nepecexaex noayxpyr BEA ropH30Hxa, h 
npoBeaeM oxpe3KH HA h KM napaaaeabHux 
xpyroa, oaeanaHO, paBHbie h npoxHBonoaoxcHbie apyr apyry, a 3axeM aepe3 
K h ccBepHbiH noaioc npoBeaeM aexBepxb [oxpyxcHoexH ] NKH, xo ayra ©A 
6yacx paBHa ayre Sr, xax xax o6e ohh noao6Hbi ayraM AH h MK, h 
ocxaiomaaca [ayra | E© 6yaex paBHa ocxaiomeHca [ayre] ES. TaxHM o6pa30M, 
noayaaioxca ana oaHHaxoBo pacnoaoaceHHux xpeyroabHHxa EH© h EKS c 
cooxbcxcxbchho paBHhiMH cxopoHaMH E© h EE h H© h KS. Ka*abiH H3 yraoB 
npw 0 h S npaMOH, xax axo ocHOBaHHe EH 6yaex paBHo ocHOBaHHio KE 11 . 



4. O xom, K 3K BHHHCaaexca, rae, xoraa h xax aacxo 
CoaHue 6biBaex npaMO Haa roaoBoii 


ripH noMouiH npHBeaeHHbix aaHHbix aerxo Bbiancaaxb, rae, xoraa h xax 
aacxo CoaHue 6wBaex npaMO Haa roaoBon. fleiicxBHxeabHo, oaeBHaHO, axo aaa 
xoaex, HaxoaamHxca «a napaaaeaax, oxcxoamwx ox paBHoaeHCXBeHHoro xpyra 
aaaee, hcm Ha paccxoaHwe, paBHoe paccxoaHHio xoaxn aexHero coaHii,eBopoxa, 
x.e. npH6aH3HxeabHo 23;51,20 rpaayca, CoaHu,e HHxoraa He 6yaex npaMO Haa 
roaoBoii. flaa xoaex, HaxoaamHxca xax pa3 Ha xaxoM paccxoaHHH, oho 6yaex 
|npaMO Haa roaoBoii] xoabxo oaHH pa3 bo BpeMa caM0r6 aexHero coaHueBopoxa, 
a aaa xoaex, aexcamux Ha paccxoaHHH, MeHbmeM yxa3aHHoro ancaa rpaaycoB, 
CoaHuc oxaxcexca npaMO Haa roaoBoii a»a pa3a [b roay]. CooxBexcxByiomee 
BpeMa aerxo noayaHxb H3 npHBeaeHHOH sume xa6aHUH cxaoHeHHH. flencxBH- 
xeabHO, B3aB bo BxopoM cxoa6ue xa6aHuhi ancao rpaaycoB, Ha xoxopoe 
paccMaxpHBaeMaa napaaaeab oxcxohx ox paBHoaeHCXBeHHoro xpyra (BHyxpn, 
xoHeaHO, [napaaaean] aexHero xponnxa), mu noayaHM b cooxBexcxByiomeM 
Mecxe nepBoro cxoa6ua ancao rpaaycoB nepBoro xBaapaHxa, noxa3HBaiomee, 
Ha cxoabxo CoaHue oxcxohx ox xaxaon H3 xoaex paBHoaeHCXBna no 
HanpaBaeHHio x xoaxe aexHero coaHueBopoxa, xoraa oho Haxoanxca npaMO Haa 
roaoBOH aaa xoaex, aexamwx Ha yxa3aHHon napaaaean 12 . 
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II.5. 06 omHOiueHuu djiunbi ihomohu k nonydeHHbiM 


5. O TOM, KaiC Ha OCHOBaHHH H3JIOXeHHOrO 
onpeaeaaiOTCH othouishhs rHOMOHa k noayaeHHbiM tchhm 
B MOMSHTbl paBHOfleHCTBHH M COaHIjeBOpOTOB 


ynoMAHyrae Bume OTHomeHHH reHew k raoMOHaM npome Bcero onpeaeaHTb 
no 3 aaaHHHM aanHaM ayr Mexay TponHnecKHMH KpyraMH, a Taicxe Mexay 
ropH 30 HT 0 M h noaiocaMH. 3to moxho noKa 3 aTb caeayiomHM o 6 pa 30 M 13 . 

IlycTb ABrA — nojiyaeHHbiH Kpyr c ueHTpoM b E, a A — Toaica, aexamaa 
HenocpeacTBeHHo Haa roaoBoii [puc. 2.3 ]. IlpoBeaeM awaMerp AEr h noa 
npsfMHM k HeMy yraoM b naocxocTH noayaeHHoro xpyra npoBeaeM npaMyio 
fKZN, KOTopaa, oaeBnaHo, 6yaeT napaaaeabHoii o6meft jihhhh nepeceaeHHa 



Pmc. 2.3 


ropH30HTa h noayaeHHoro Kpyra. 
H Tax Kax Bca 3eMaa no otho- 
nieHHio k afcepe CoaHu,a npeacraB- 
aaeTca tohkoh h ee neHxpoM, TaK 
hto HeT pa3aHHHa Mexay n,eHTpoM 
E h BepmnHOH raoMOHa, to boo6- 
pa3HM, hto TE — raoMOH, a 
TKZN — npaMaa, Ha KOTopyio b 
noaaeHb naaaiOT kohu,h TeHeii. 
3aTeM aepe3 E npoBeaeM HanpaB- 
aeHHa ayaeii b noaaeHb b a«H 
paBHOaeHCTBHH H COaHUCBOpOTOB. 
IlycTb paBHoaeHCTBeHHHH aya 
6yaeT BEAZ, [aya] b aeHb aeT- 


Hero coaHueBopoTa — HE0K, a 3HMHero — AEMN, Tax aro TK 6yaeT TeHbio 


b aeTHHii coaHiteBopoT, TZ — paBHoaeHCTBCHHOH [TeHbio], a TN — TeHbio b 


3hmhhh coaHneBopoT. EcaH ayra TA, paBHaa toh, Ha KOTopyio noaHHMaercH 
Haa ropH30HT0M ceBepHbiH noaioc b 3aaaHHOM xaHMaTe, 6yaeT, noaoxHM, paBHa 
36 t3khm rpaaycaM, k3khx b noayaeHHOM icpyre ABr coaepxHTca 360, a 
Kaacaaa H3 ayr ©A h AM paBHa 23;51,20 rpaaycaM, to hcho, hto noayaaiomaaca 
b ocTaTKe ayra T@ 6yaeT paBHa 12;8,40, a bch ayra TM — 59;51,20 t3khm 
*e rpaaycaM. TaxHM o6pa30M, cooTBeTCTByromHe hm yraw, earn noaoxHTb 
aeTwpe npHMbix yraa p3bhmmh 360, 6yayT paBHbi: yroa KEr — 12;8,40, yroa 
ZEr — 36, yroa NEr — 59;51,20 t8khm rpaaycaM. EcaH xe B3«Tb 3a 360 
rpaaycoB aBa apuMbix, to yroa KEr 6yaeT HMeTb 24; 17,20 t3khx rpaaycoB, 
yroa ZEr — 72, a yroa NEr paBHHM o6pa30M 119;42,40. CaeaoBaTeabHO, 


ecaH OKoao npaMoyroabHux TpeyroabHHKOB KEr, ZEr h NEr onHmeM Kpyra, 
to cooTBeTCTByiomaa np«MOH TK ayra 6yaeT HMeTb 24; 17,20 rpaayca, ayra Ha 
TE, aonoaHsnoman ao noayoicpyxHOCTH, 6yaeT HMeTb 155;42,40 t3khx rpaaycoB; 
aaaee, ayra, cooTBeTCTByiomaa TZ, paBHa 72, a TE — 108 t3khm xe rpaaycaM. 
HaKOHep, ayra, cooTBeTCTByromaa TN, paBHa 119;42,40 rpaaycaM, a cooTBeT- 
CTByiomafl TE — aonoaHsnomHM ao noayoKpyxHocrH 60; 17,20 rpaaycaM. TaxHM 
o6pa30M, aaa cnirHBaiomHx hx npaMUx noayaaeTCH, aro TE 6yaeT paBHa 
117; 18,51 t3khm rpaaycaM, xaxHx b TK 6yaeT 25;14,43, aaaee TE — 97;4,56 
t3khm rpaaycaM, xaicHx b TZ coaepxHTca 70;32,4, h, HaxoHen, TE — 60; 15,42 
t3khm rpaaycaM, xaxHx b rN HMeeTca 103;46,16. CaeaoBaTeabHO, ecaH itiomoh 
TE B3HTb 3a 60 aacreii, to ero TeHb b aeTHHii coaHueBopoT TK 6yaeT HMeTb 
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12;55, paBHoaeHCTBeHHaa TeHb TZ — 43;36 h TeHb b 3hmhhh coaHneBopoT 
TN — npH6^H3HTejibHo 103;20 TaKHe aac™. 

Taxxce OHeBHflHO o6paTHoe. Ecjih aaHH -roabxo aea xaxHx-Hn6yab othouichhh 
H 3 ynoMflHyTHx Tpex, T.e. raoMOHa TE k 3thm tcham, to tcm caMHM 6yayT 
aaHH BHCOTa noaioca h paccTOHHHe Mexcay TponnK 3 Mn. 

101 fleftcTBHxenbHo, npH aeyx 3aaaHHHx xaxHx-Hn6yab yraax npH E 6yaer 
3aaaH h TpeTHH BCJieacTBHe toto, a to ay™ ©A h AM paBHH. OaHaxo paan 
TOHHOCTH COOTBeTCTByiOmHX Ha6aK>aeHHH 3TH BeaHHHHH 14 HyXHO yKa33HHhlM 
Bbiuie cnoco6oM onpeaeaflTb He3aBHCHMo, h6o OTHomeHHS OT6pacHBaeMHx TeHeii 
k rHOMOHy He MoryT 6biTb onpeaeaeHH c Taxon xce tohhoctbk) BcaeacTBHe 
toto, hto BpeMfl paBHoaeHCTBHH He HBjisieTCfl caMo no ce6e onpeaeaeHHHM h 
B epniHHH TeHeii bo BpeMa 3HMHero coaHijeBopoTa TpyaHo paaanaHMH. 

6. nepeneHb xapaxTepHwx oco6eHHocTeii OTaeabHwx napaaaeaeii 15 

TaxHM xce o6pa30M nocrynaeM h ana apymx napaaaeaeii npH onpeaeaeHHH 
hx xapaxTepHwx oco6eHHOCTeii. H3MeHeHHa HaxaoHeHHS [noax>ca paBHoaeHCT- 
BeHHoro xpyra] 16 mh 6yaeM pa3JiH*jaTb b cootbctctbhh c npHpameHHeM 
HaH6oabmero ana Ha oaHy aeTBeprb paBHoaeHCTBeHHoro aaca (mto BnoaHe 
aocTaToaHo). Ilpexcae hcm nepeiiTH x noapo6HocraM, mh aaa«M o6mee 
H3aoxceHne h HaaHeM c napaaaean, HaxoaameHca noa caMHM paBHoaeHCTBeHHHM 
xpyroM, xoTopaa npH6aH3HTeabHO asaaeTca kjxchoh rpaHnu,cii o6HTaeMofl 
acTBepTH 3eMaH. 

1. Toabxo Ha oroii napaaaean ocraioTca sceraa paBHNMH a«H h homh, Tax 
xax Toabxo 3aecb ace xpyra Ha ccfcepe, napaaaeabHHe paBHoaeHCTBeHHOMy, 
aeaaTca ropH30HT0M nonoaaM, Tax mto HaxoaamHeca Haa 3eMaeii hx aacTH 
noao6HH apyr apyry H paBHH cooTBeTCTBeHHHM aacTHM, cxpuBaioiQHMca noa 
3eMaeii, aTO He HMeeT Mecra hh aaa xaxon apyroii mnpoTH. fleHCTBrn-eabHo, 
Be3ae Toabxo oaHH paBHoaeHCTBeHHHM xpyr aeaHTca ropH30HT0M nonoaaM. IlpH 

102 npoxoxaeHHH CojiHna aepe3 Hero aHH h Hoan aeaaroTCH paBHHMH aaa 
BocnpHaTHH, Tax xax oh Toxce npHHaaaexcHT x ancay 6oabmHx xpyroB. 
OcTaabHHe napaaaean aeaaTca ropH30HTOM Ha HepaBHue aacTH, Tax aro b 
o6HTaeMOM xjiHMaTe 17 HaxoaamHeca Haa 3eMaeii 0Tpe3xn napaaaeaeii, pacno- 
aoxceHHux KJJKHee, 6yayT MeHbme HaxoaamHxca noa 3eMaeii, hto aeaaeT aeHb 
6oaee xopotxhm, aeM Hoab. 

Hao6opoT, aaa 6oaee cesepHHx napaaaeaeii hx 0Tpe3xn Haa 3eMaeii 6yayT 
6onbmHMH no BejinaHHe h aHH 6oaee npoaoaxcHTeabHHMH. 

3toh napaaaean [T.e. axBaTopy ] cooTBeTCTByioT Taxxce tchh a»yx 
HanpaBaeHHH. flaa HaxoaamHxca Ha Hen CoaHu,e asaxcaH 6HBaeT Haa roaoBoii, 
npoxoaa aepe3 nepeceaeHHa paBHoaeHCTBeHHoro h HaxaoHHoro xpyroB, h Toabxo 
xoraa CoaHii,e aeanT He6o nonoaaM, ™omohh He aaiOT TeHeii. Ilpn npoxoxcaeHHH 
CoaHna aepe3 ceBepHoe noaymapHe TeHH ot ™omohob HanpaBaeHH x rory, 
npn npoxoxcaeHHH aepe3 roxcHoe — x ceBepy. H ecan B3HTb ™omoh paBHHM 
60 aacraM, tchh ero bo BpeMa aeTHero h 3HMHero coaHii,eBopoTOB 6yayT HMeTb 
npn6aH3HTeabHO no 261/2 Taxnx aacreii. 

Mh roBopHM Boo6me o TeHax b noaaenb, Tax xax ohh HnaeM cymecTBeHHHM 
He OTanaaioTca ot TeopeTHaecxnx, xoth paBHoaeHCTBna h coaHneBopoTH He 
Bceraa coBepmaiOTca ToaHo b noaaeHb. 

Aaa xcHBymwx noa paBHoaeHCTBeHHHM xpyroM npaMO Haa roaoBoii MoryT 
oxa3aTbca CBeTHaa, xoTopne coBepmaiOT cboh xpyroBpameHHa no caMOMy 
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paBHoaeHCTBeHHOMy Kpyry. Bee CBexnaa 6yayx ana hhx BoexoasmHMn h 
3axoaaipHMH, Tax xax noaiocH ccfeepu 6 yayx pacnoaoxceHH Ha caMOM ropn30HTe. 
Hnxaxoe H3 hhx He 6yaex onHCHBaxb noaHoro xpyra, epean napaaaeaeii He 
6 yaex hh Bcer^a bh^hmux, hh Bceraa HeBHjjHMMX h hh oahh noayaeHHHH xpyr 
He 6yaex xoaiopoM 18 . 

ToBopaT, mto aexcamne noa paBHoaeHCXBeHHHM xpyroM MecTa MoryT 6uxb 
o6HTaeMHMH xax aocxaxoaHo yMepeHHue, nocxoabxy CoaHije b hhx He 
3aaepjKHBaexca Haa roaoBOH BcaeacxBHe 6ucxporo CBoero aBHxceHna no mnpoxe 
aepe3 xohxh paBHoaeHcxBHii, oxaero h aexo 6biBaex yMepeHHHM. B coaHueBO- 
poxax oho xaxxce He canuixoM yaaaaexca ox caMoii BepxHen xohxh, xax axo 
h 3HMa He 6wBaex cypoBOH. OaHaxo xaxoBbi xaM ycaoBHa o6nxaeMocxH b 
aeHexBHxeabHoexH, mh c yBepeHHocxbio cxa3axb He MoxceM. flencxBHxeabHo, ao 
Hacxoamero speMeHH hhxxo eme H3 o6nxaxeaeH Hamefl aacxn BceaeHHon xaM 
He 6hia, h xo, axo o hhx roBopHxca, aBaaexca 6oaee BepoaxHHM, aeM 
aoxa3aHHHM. Box Bee, axo moxcho xpaxxo cxa3axb o cBoiicxBax napaaaean, 
aexamen noa paBHoaeHcxBeHHbiM xpyroM. 

OxHOCHxeabHo apyrax napaaaeaen, Mexcay xoxophmh, xax noaaraiox 
Hexoxopue, 3axaioaaioxca o6nxaeMHe aacxn 3eMaH, mh cxaxceM npeaBapaxeabHo 
BOo6me, axo6H He noBxopaxbca npn paccMOxpeHHH xaxcaofl H3 hhx. A hmchho 
xaM Haa roaoBOH 6HBaiox xe CBexnaa, xoxopHe oxexoax ox paBHoaeHCXBeHHoro 
xpyra Ha ayry, H3MepaeMyio no xpyry, npoxoaameMy aepe3 ero noaiocH, h 
paBHyio paccxoaHHio cooxBexcxByromen napaaaean ox paBHoaeHCXBeHHoro xpyra. 
flaaee, Bceraa BnanMHM 6yaeT xpyr c noaiocoM, coBnaaaramHM c ceBepHHM 
noaiocoM paBHoaeHCXBeHHoro xpyra, onncaHHHH paccxoaHHeM, paBHHM BHcoxe 
ynoMaHyxoro noaioca. 3axax)aeHHHe b oxom xpyre CBexnaa Bceraa BnaHMH. 
riocxoaHHo HeBnaHMHM 6yaex xpyr, hmcjoiiihh noaroc b kjxchom noaioce 
paBHoaeHCXBeHHoro xpyra h onncaHHHH xaxnM xe paccxoaHHeM, a 3axaroaa- 
HDmHeca BHyxpn Hero CBexnaa 6yayx Bceraa HeBHaHMH. 

2. Bxopaa napaaaeab — xa, aaa xoxopoii HaH6anbniHfi aeHb cocxaBaaex 
121/t paBHoaeHCXBeHHHx aacoB. OHa otctohx ox paBHoaeHCXBeHHoro xpyra Ha 
41/4 rpaayca h npoxoanx aepe3 octpob Tanpo6aHy 19 . 3xa napaaaeab xaxxe c 
xeHaMH a»yx bhsob, xax xax CoaHue Ha Hen xoxe asaxcan 6Hsaex Haa roaoBOH. 
Fhomohh, xoraa oho Haxoanxca b cepeanHe He6a, He aarox xeHen, ecan 
paccxoaHne Coamta ox xohxh aeTHero coaHueBopoxa 6yaex paBHHM 791/2 
rpaaycaM b xy nan apyryio cxopoHy. TaxHM o6pa30M, CoaHue, npoxoaa 3xh 
159 rpaaycoB, 3acxaBaaex xeHH raoMOHOB oxxaoHHXbca x rory, a npoxoaa 
ocxaabHHe 201 rpaayc, — x ceBepy. 

B 3xom peraoHe, ecan noaoxnxb itiomoh paBHHM 60 nacxsM, paBHoaeHCx- 
BeHHaa xeHb cocxaBnx 41/31/12, aexHaa xeHb — 211/3, a 3hmhhh — 32 xaxne 
nacxn. 

3. Tpexba napaaaeab — xa, aaa xoxopon HanOoabniHH aeHb paBeH 121/2 
paBHoaeHcxBeHHHM aacaM. OHa oxctohx ox paBHoaeHCXBeHHoro xpyra Ha 8; 25 
rpaaycoB h npoxoanx aepe3 ABaanxcxHH 3aaHB 20 . Eii xoxce cooxBexcxByiox xeHn 
aByx HanpaBaeHHH, h Ha Hen CoaHue aBaxmw 6HBaex Haa roaoBOH, npoxoaa 
aepe3 cepeaHHy He6a. Thomobh He HMeiox xeHeft, xoraa oho oxcxohx ox xohxh 
aeroero coaHpeBopoxa Ha 69 rpaaycoB b xy nan apyryio cxopoHy. TaxnM 
o6pa30M, oho, npoxoaa sxh 138 rpaaycoB, oxxaoHaex xeHH itcomohob x rory, 
a Ha ocxaabHHX 222 rpaaycax — x cesepy. M xaM, ecan noaoxcnxb ihomoh 
paBHHM 60 aacxaM, paBHoaeHCXBeHHaa xeHb 6yaex HMexb 8I/2I/3 xaxnx aacxeii, 
aexHaa — I6I/2I/12 21 , a 3HMHaa — 371/il/3l/i5. 
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4. HeTBepTaa napajweAb — Ta, Ha KOTopoft Han6oAbnmft AeHb paBHaerca 
12i/2>/4 paBHOaeHCTBeHHHM aacaM. OHa otctoht ot paBHOjjeHCTBeHHOro Kpyra 
Ha 121/2 rpaaycoB h npoxoAHT aepe3 AaynuncKHK 3aAHB 22 . OHa roxe HMeeT 
TeHH flByx HanpaBjieHHii. Ha Heft CoAime ab3xah 6uBaer HaA roaoBoft h, 
Koraa oho npoxoflHT aepe3 cepeaHHy He6a, aeaaeT thomohh He HMeioiAHMH 

106 TeHH. 3 to 6uBaer, xoraa oho otctoht ot tohkh Aemero coAHi;eBopoTa Ha 
51Vi rpaaycoB b Ty hjih apyryio cropoHy. TaKHM o6pa30M, npoxoaa sth 
II 51/3 rpaaycoB, oho 3acraBJiaeT TeHH thomohob OTXAOHarbca k lory, a Ha 
ocranbHbix 2442^ rpaaycax — k ceBepy. H TaM, ecjin noAOXHTb thomoh pas hum 
60 aacTHM, paBHOaeHCTBeHHaa TeHb Oyaer HMeTb 131/3 Taxnx aacreft, acthhh — 
12, a 3HMHaa — 441/6. 

5. FlaTaa napajuieAb — Ta, Ha KOTopoft HaH6oAbnmft AeHb paBHaeTca 13 

paBHoaeHCTBeHHHM aacaM. OHa otctoht Ha 16;27 rpaaycoB ot paBHoaeHCTBeH- 
Horo xpyra h npoxoAHT aepe3 ocrpoB Mepoa 23 . fljia Hee Taxxe xapaxTepHH 
TeHH aByx HanpaBTieHHH. CoAHue asaxau 6HBaeT TaM Has toaoboii h, Haxoaacb 
b cepeaHHe He6a, aeaaeT thomohh tchh, Koraa otctoht ot tohkh 

jieTHero coAHijeBopoTa Ha 45 rpaaycoB b Ty hjih APyryio cropoHy. TaKHM 
o6pa30M, npn npoxoxAeHHH sthx 90 rpaaycoB oho oncjioHaeT tchh thomohob 
k K>ry, Ha ocrajibHMX xe 270 — k ceBepy. H TaM, ecjin nojioxHTb thomoh 
paBHUM 60 aacTHM, paBHOfleHCTBeHHaa TeHb 6y«eT HMeTb 171/21/4 thkhx aacreft, 
jieTHaa — 71/2I/4, a 3HMHaa — 51. 

6. UJecraa napajuiejib — Ta, Ha KOTopoft HaH6ojibmHft AeHb paBeH 131/4 
paBHOfleHCTBeHHUM aacaM. OHa otctoht ot paBHoaeHCTBeHHoro xpyra na 20; 14 
rpasycoB h npoxoanr aepe3 HanaTy 24 . Eft roxe cooTBeTCTByior tchh AByx 

107 HanpasjieHHH. Hjjs xHBymnx Ha Heft CoAHiie AsaxAH 6uBaer Han rojiOBOft h 
ACJ iaer b nojiAeHb thomohh ahihchhhmh tchh, Korfla otctoht ot tohkh jieTHero 
cojrHiieBopoTa Ha 31 rpaayc b Ty hjih flpyryio cropoHy. TaKHM o6pa30M, npn 
npoxoxjieHHH othx 62 rpaaycoB oho OTKAOHaer tchh thomohob k lory, Ha 
ocrrajibHux xe 298 rpaaycax — k ceBepy. H TaM, ecjin thomoh paBHaerca 60 
aacTHM, paBHoaeHCTBeHHaa TeHb 6yner HMeTb 2214 thkhx aacra, JieTHaa — 
31/21/4, a 3hmhhh — 5814 25 . 

7. CeabMaa napajuiejib — Ta, aah KOTopoft HaHfSoAbiimft AeHb paBHaerca 
131/2 paBHOAeHCTBeHHUM aacaM. OHa otctoht ot paBHOAeHCTBeHHoro xpyra Ha 
23;51 rpaayca h npoxoAHT aepe3 CneHy 26 . 3Ta napajuiejib — nepBaa H3 Tex, 
xoTopue Ha3HBaiOTca napajuiejiaMH c OAHoft TeHbio, h6o AJia xHBymHx Ha Heft 
TeHH THOMOHOB B nOJIAeHb HHKOTAA He OTKJIOHHIOTCa K K)Ty. TOJIbKO BO BpeMH 
jieTHero cojiHiieBopoTa CojiHiie OKa3UBaerca ansi hhx HaA rojiOBOft, h thomohh 
H e HMeiOT TeHH, h6o ohh Ha ctojibko xe OTCToar ot paBHOAeHCTBeHHoro xpyra, 
Ha CKOAbxo h Toaxa JieTHero cojiHijeBopoTa. Bo Bee xe ocrajibHoe BpeMa tchh 
thomohob otkjiohhkitch x ceBepy. H TaM, ecjin thomoh paBHaerca 60 aaeraM, 

108 paBHOAeHCTBeHHaa TeHb 6yAer HMerb 261/2 Taxnx aacreft, 3HMHaa — 651/21/3, 
a JieTHaa 6yAer 6e3 tchh. Bee napajuiejiH, 60jiee ceBepHue, aeM 3Ta, BiuioTb 
AO orpaHHHHBaiomeft o6HTaeMyio aacrb 3eMAH, 6yAyT orOpacuBaTb tchh b 
oahom HanpaBjieHHH. Ha hhx tchh thomohob b nojiAeHb HHxorAa He 6yayT 
HanpaBjieHu x rory hah 6yayr BOBce OTcyrcTBOBaTb, ho sth tchh Bceraa 
HanpaBAeHH k ceBepy, h6o Cojihitc Ha hhx hhkotas He 6yaer HaA TOAOBoft. 

8. BocbMaa napajmeAb — Ta, ansi xoTopoft HaHSoAbnmft AeHb paBHaerca 
131/21/4 paBHOAeHCTBeHHUM aacaM. OHa otctoht ot paBHOAeHCTBeHHoro xpyra 
Ha 27; 12 rpaaycoB h npoxoAHT aepe3 Tax Ha3UBaeMyio TepMHeBy FlTOAeMaHAy 
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b OnBaime 27 . H TaM, ecjm thomoh paBeH 60 aacraM, Jieraaa TeHb 6yaer HMeTb 
t3khx aacreH 31/2, paBHOfleHCTBeHHaa — 301/21/3 28 h 3HMHaa — 741/6. 

9. fleBaTaa napajuiejib — Ta, juia kotopoh HaH6ojibiiiHH aeHb paBHaerca 

14 paBHoaeHCTBeHHHM aacaM. OHa otctoht ot paBHoaeHCTBeHHoro Kpyra Ha 
30;22 rpaaycoB h npoxoaHT aepe3 CTpaHbi Hhxhcto Enurra. H TaM, ecjin 
thomoh cocraBjiaeT 60 aacreH, jieTHaa Tern* 6yaeT HMeTb t3khx aacTeii 
61/21/3, paBHOacHCTBCHHaa — 351/12, a 3HMHaa — 83i/i2 29 . 

10. HecaTaa napajuiejib — Ta, fljia kotopoh HaH6oju>mHH aeHb paBHaerca 
141/4 paBHO^eHCTBeHHHM aacaM. OHa otctoht ot paBHoaeHCTBeHHoro Kpyra Ha 
33; 18 rpaayca h npoxoaHT aepe3 cepeanHy Ohhhkhh. H TaM, ecjin thomoh 109 
paBeH 60 aacraM, aeTHaa TeHb paBHaerca 10 tbkhm aacraM, paBHoaencTBeH- 
Haa — 391/2, a 3HMHaa — 93 1 / 12 30 . 

11. OflHHHaauaTaa napajuiejib — Ta, Ha kotopoh HaH6ojibiiiHft aeHb 
paBHaerca 141/2 paBHoaeHCTBeHHMM aacaM. OHa otctoht ot paBHoaeHCTBeHHoro 
Kpyra Ha 36 rpaaycoB h npoxoaHT aepe3 Poaoc. H TaM, ecjin noaoxHTb thomoh 
paBHbiM 60 aacraM, jieTHaa TeHb 6yaer HMerb t3khx nacre# 121/21/31/12, 
paBHoaeHCTBeHHaa — 431/21/1 o 31 , 3HMHaa xe —IO31/3. 

12. ABeHaaaaraa napajuiejib — Ta, Ha kotopoh naH6ojibiuHH aeHb paBHaerca 
M1/2I/4 paBHoaeHcrBeHHHM aacaM. OHa otctoht ot paBHoaeHCTBeHHoro Kpyra 
Ha 38; 35 rpaaycoB h npoxoanr nepe3 CMHpHy. M TaM, ecjin nojioxHTb thomoh 
paBHMM 60 aacraM, jieTHaa TeHb 6yaeT HMeTb t3khx nacre# 153^3, 
paBHoaeHCTBeHHaa — 4 V/ 2 V 3 , a 3HMHaa — 1141/21/3V12. 

13. TpHHaaaaTaa napajuiejib — Ta, Ha kotopoh HaHtSojibnm# aeHb paBHaerca 

15 paBHoaeHcrBeHHHM aacaM. OHa otctoht Ha 40;56 rpaaycoB ot paBHoaeHcr- 
BeHHoro Kpyra h npoxoaHT nepe3 rejiaecnoHT. H TaM, ecjin noaoxHTb thomoh 
paBHbiM 60 aacraM, jieTHaa TeHb 6yaeT HMerb t3khx nacre# 181/2, 
paBHoaeHCTBeHHaa — 521 / 6 , 3 HMHaa xe — I271/2I/3 32 . 

14 . HerbipHaairaTaa napajuiejib — Ta, Ha kotopoh HanOojibniH# aeHb no 
paBHaerca 15 1/4 paBHoaeHCTBeHHbiM aacaM. OHa otctoht ot paBHoaeHCTBeHHoro 
Kpyra Ha 43;4 rpaayca 33 h npoxoaHT aepe 3 Maccaanro 34 . H TaM, ecjin noaoxHTb 
thomoh paBHMM 60 aacTHM, aeniaa TeHb 6yaeT HMeTb 20 1/21/3 t3khx nacre#, 
paBHoaeHCTBeHHaa — 551/2V3I/12, 3 HMHaa xe — MO1/4 35 . 

15. riaTHaaaaTaa napajuieab — Ta, Ha kotopoh HaH6onbmH# aeHb paBHaerca 
151/2 paBHoaeHCTBeHHbiM aacaM. OHa otctoht Ha 45; 1 rpaaycoB ot paBHoaeH¬ 
CTBeHHoro Kpyra h npoxoaHT aepe3 cepeaHHy rioffra 36 . H TaM, ecjin noaoxHTb 
thomoh paBHMM 60 aacTHM, jieTHaa TeHb 6yaeT HMerb 231/4 thkhx aacrn, 
paBHoaeHCTBeHHaa — 60, 3HMHaa xe 155l/i2 37 . 

16. IIIecTHaanaTaa napajuiejib — Ta, Ha Koropoft HairfSoabmH# aeHb 
paBHaerca I51/2I/4 paBHoaeHCTBeHHMM aacaM. OHa otctoht ot paBHoaeHCTBeHHoro 
Kpyra Ha 46;51 rpaaycoB h npoxoaHT aepe3 hctokh peKH HcTpa 38 . II TaM, 
ecjin nojioxHTb thomoh paBHMM 60 aacTHM, jieTHaa TeHb 6yaer HMerb 251/2 
t3khx nacre#, paBHoaeHCTBeHHaa — 631/2I/3I/12, a 3HMHaa — 17H/2. 

17. CeMHaaaaTaa napajuiejib — Ta, Ha kotopoh HanSonbrnH# aeHb paBHaerca 

16 paBHoaeHcrBeHHHM aacaM. OHa otctoht ot paBHoaeHCTBeHHoro Kpyra Ha 
48;32 rpaaycoB h npoxoaHT aepe3 ycrba BopHc<|>eHa 39 . H TaM, ecjin noaoxHTb m 
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nioMOH paBHbiM 60 qacraM, AeTHaa TeHb Byaer HMeTb 271/2 TaKHx qacreii, 
paBHoaeHCTBeHHaa — 671/21/3, 3HMHaa *e — 1881/21/12 40 . 

18. BoceMHaauaTaa napajuie^b — Ta, Ha kotopoh Han6ojibmHH AeHb paBeH 
161/4 paBHOfleHCTBeHHbiM qacaM. OHa otctoht ot paBHojieHCTBeHHoro xpyra Ha 
50;4 rpaaycoB h npoxoAHT qepe3 cepeAHHy MeoraACKoro 03epa 41 . H TaM, ecAH 
nojitMKHTb raoMOH paBHbiM 60 qacraM, jieTHaa TeHb 6yaeT HMeTb 291/2I/3I/12 
t3khx qacreH, paBHOAeHCTBeHHaa — 71%, 3HMHaa xe — 208% 42 . 

19. fleBaTHaauaTaa napajuieAb — Ta, Ha kotopoh HanBoAbiiiHH AeHb paBeH 
161/2 paBHQueHCTBeHHHM qacaM. OHa otctoht ot paBHoaeHCTBeHHoro xpyra Ha 
51 % 43 rpanyc h npoxoAHT qepe3 caMbiii ior BpHTaHHH. H TaM, eoin noaoxHTb 
raoMOH paBHbiM 60 qacraM, JieTHaa TeHb 6y«eT HMeTb Taxnx qacreii 31%%2, 
paBHoaeHCTBeHHaa — 751/31/12, 3HMHaa xe — 2291/3. 

20. flBaauaTaa napajuieAb — Ta, Ha kotopoh HanBojibuinii AeHb paBeH 
I61/2I/4 paBHOfleHCTBeHHHM qacaM. OHa otctoht ot paBHOfleHCTBeHHOro xpyra 
Ha 52;50 rpaayca h npoxoAHT qepe3 ycrba PeiiHa. H TaM, eoin noaoxHTb 
thomoh paBHhiM 60 qacraM, jieTHaa TeHb 6yaer HMeTb 33% TaxHe qacra, 
paBHOfleHCTBeHHaa — 79l/i2, 3HMHaa xe — 253% 44 . 

21. flBa^uaTb nepBaa napajuiejib — Ta, Ha kotopoh HanBojibiiiHH AeHb 
paBHaeTca 17 paBHOACHCTBCHHbiM qacaM. OHa otctoht ot paBHOfleHCTBeHHOro 
xpyra Ha 54; 1 rpaayca 45 h npoxoAHT qepe3 ycrba TaHanca 46 . H TaM, ecjiH 
thomoh paBeH 60 qacraM, jieTHaa TeHb 6yAer HMeTb 341/2% 1/12 TaKne qacra, 

paBHOACHCTBCHHaa — 82% 1/12, 3HMHaa xe — 2781/2I/4. 

22. U,BaAuaTb BTopaa napajuiejib — Ta, Ha kotopoh HaH6ojibniHH AeHb 
paBeH 171/4 paBHOAeHCTBeHHbiM qacaM. OHa otctoht ot paBHOAeHCTBeHHoro 
xpyra Ha 55 rpaAycos 47 h npoxoAHT qepe3 EpHraHran b Bbahkoh Bpn- 
TaHMM 48 . 14 TaM, ecAH raoMOH paBeH 60 qacraM, JieTHaa TeHb 6yAer HMeTb 
361/4 TaKHx qacreH, paBHOAeHCTBeHHaa — 85%, 3HMHaa xe — 304%. 

23. JlBaAuaTb TpeTba napajuiejib — Ta, Ha kotopoh HanBoAbniHH AeHb 
paBHaeTca 17% paBHOAeHCTBeHHHM qacaM. OHa otctoht ot paBHOAeHCTBeHHoro 
xpyra Ha 56 rpaAycoB h npoxoAHT qepe3 cepeAHHy Bcahkoh BpnTaHHH. H TaM, 
ecAH thomoh paBeH 60 qacraM, AeTHaa TeHb 6yAer HMeTb 37% thkhx qacreii, 
paBHOAeHCTBeHHaa — 88%%, 3 hmhhh xe — 335%. 

24. flsaAuaTb qeTBepTaa napajuieAb — Ta, Ha kotopoh HanBoAbiimH AeHb 
paBHaerca 17%% paBHOAeHCTBeHHbiM qacaM. OHa otctoht ot paBHOAeHCTBeHHoro 
xpyra Ha 57 rpaaycoB h npoxoAHT qepe3 KaTypaKTOHHH b BpHTaHHH 49 . 14 TaM, 
ecAH rHOMOH paBeH 60 qacraM, AeTHaa TeHb 6yAeT HMeTb 39% thkhx qacreH 50 , 
paBHOAeHCTBeHHaa — 92%%2, 3HMHaa xe — 372% 51 . 

25. fliiaAuaTb naTaa napajuieAb — Ta, Ha kotopoh HaH6oAbmHH AeHb 
paBHaerca l8 paBHOAeHCTBeHHbiM qacaM. OHa otctoht ot paBHOAeHCTBeHHoro 
xpyra Ha 58 rpaAycoB h npoxoAHT qepe3 ior MaAOii BpHTaHHH. 14 TaM, ecjiH 
raoMOH paBeH 60 qacraM, AeTHaa TeHb 6yaer HMeTb 40% tbkhx qacreH, 
paBHOAeHCTBeHHaa — 96, 3HMHaa xe — 419%2 52 . 

26. flaaAuaTb mecraa napajuieAb — Ta, Ha kotopoh HanBoAbmHH AeHb 
paBHaerca 18% paBHOAeHCTBeHHbiM qacaM. OHa otctoht ot paBHOAeHCTBeHHoro 
xpyra Ha 59% rpaAycoB h npoxoAHT qepe3 cepeAHHy MaAOii BpHTaHHH. 

Tenepb mh yxe He 6yaeM nojn>30BaTbca npnpameHHeM b OAHy qeTBeprb 
qaca BCAeACTBHe toto, hto [npn HHTepBaAax b % qaca aaa HaiiOoAbmero ahh] 
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napajuiejiH craHOBHTca npnaeraiomHMH apyr k apyry, h pa3HocTb b bhcotc 
nojnoca HHrfle He oxa3HBaerca 6oabine aeaoro rpaayca. KpoMe toto, flJia 6o;iee 
ceBepHbix o6aacren HaM yxe Her HaaofiHocra paccMaTpHsaTb am rioaroMy mh 
COHJIH H3JIHQ1HHM paCCM3TpHBaTb HHX ] BeaHHHHH OTHOineHHft TeHeH K 

raoMOHaM, xax mh 3to aeaaan aaa onpeaeaeHHHx paHee Mecr. 

27. HTax, TaM, rae HanfxvibinHH aeHb paBHaerca 19 paBHoaeHCTBeHHHM iu 
aacaM, 3Ta napaaaeab otctoht ot paBHoaeHCTBeHHoro xpyra Ha 61 rpaayc h 
npoxoflHT aepe3 ceBepHue nacre Maaoii BpHTaHHH. 

28. TaM, rae HaH6oabmnn aeHb paBeH 19 1/2 paBHoaeHCTBeHHHM nacaM, 
cooTBercTByiomaa napaaaeab otctoht ot paBHoaeHCTBeHHoro xpyra Ha 62 rpaayca 
h npoxoflHT aepe3 Tax Ha3HBaeMHe 36yacxne ocTpoBa 53 . 

29. TaM, rae Han6onbmHH aeHb paBeH 20 paBHoaeHCTBeHHHM aacaM, 

cooTBercTByiomaa napaaaeab otctoht ot paBHoaeHCTBeHHoro xpyra Ha 63 rpaayca 
h npoxoflHT aepe3 ocrpoB Oyae 54 . 

30. TaM, rae Han6oabiiiHH aeHb paBeH 21 paBHOaeHCTBeHHOMy aacy, 

cooTBeTCTByiomaH napaaaeab otctoht Ha 641/2 rpaayca ot paBHoaeHCTBeHHoro 
xpyra h npoxoanT aepe3 [ofiaacra, Ha xotophx XHByr ] HeH3BecTHue cxncjKxne 
naeMeHa. 

31. TaM, rae Hanfioabnnm aeHb paBeH 22 paBHoaeHCTBeHHHM aacaM, 

cooTBercTByiomaa napaaaeab otctoht Ha 651/2 rpaaycoBOB ot paBHoaeHCTBeHHoro 
xpyra. 

32. TaM, rae Han6oabinjm aeHb paBeH 23 paBHoaeHCTBeHHHM aacaM, 

cooTBercTByiomaa napaaaeab otctoht Ha 66 rpaaycoB ot paBHoaeHCTBeHHoro 
xpyra. 

33. TaM, rae HaH6oabmHfi aeHb paBeH 24 paBHoaeHCTBeHHHM aacaM, 

cooTBercTByiomaa napajiaeab otctoht Ha 66;8,40 rpaaycoB ot paBHoaeHCTBeHHoro 
xpyra. 3Ta napaaaeab nepBaa [h 3 napaaaeaen], na xotophx TeHb aeaaer 
noaHHH xpyr. flencTBHTeabHO, Tax xax CoaHue TaM He 3axoanr b aeHb aeTHero 
coaHpeBopoTa, to tchh thomohob HanpaBaeHH bo Bee nacre ropH30HTa. H TaM ns 
aeTHaa Tponnaecxaa napaaaeab Bceraa BHaHMa, a 3HMHaa TponHaecxaa 
napaaaeab Bceraa HeBHaHMa, Tax xax o6e ohh xacaioTca ropH30HTa b 
npoTHBOnoaoxHHX Toaxax. KpoMe toto, HaxaoHHHH xpyr, npoxoaamHft aepe3 
cepeanHH 3oanaxaabHHx c03Be3anii, 6yaeT coBnaaaTb c ropn30HT0M, xoraa 
BocxoaHT Toaxa BeceHHero paBHoaeHCTBHa. 

34. Ecan 6h xTO-Hn6yab H3 aio6BH x TeopHH 3axoTea nccaeaoBaTb 
oco6eHHOCTH h 6oaee ceBepHHx xaHMaTOB, to oh Hamea 6h, hto TaM, rae 
BHcoTa noaioca paBHa npn6aH3HTeabHO 67 rpaaycaM, Ha nporexcHnn 15 
rpaaycoB no o6e ctopohh ot tohxh aeTHero coaHueBopora Ha xpyre, 
npoBeaeHHOM nepe3 cepeanHH 3oanaxaabHHx co3Be3ann, CoaHite BOoSme He 
6yaeT 3axoaHTb, Tax hto HanOoabmnn aeHb h xpyroBpanjeHHe HanpaBaeHHft 
TeHen bo Bee nacre ropH30HTa 6yaeT npoaoaxaTbca nonra aeanft Mecsm. 
JleHCTBHTeabHO, Bee 3 to aerxo moxho npeacraBHTb ce6e npn noMOuiH 
BHmenpHBeaeHHOH Ta6anuH cxaoHeHnn 55 . 

Hmchho, Ha cxoabxo rpaaycoB otctoht ot paBHoaeHCTBeHHoro xpyra 
paccMaTpHBaeMaa napaaaeab (HanpHMep, Ha 15 rpaaycoB no o6e ctopohh ot 
tohxh coaHijeBopoTa), xoTopaa BMecre c arceneHHHM eio orpe3xOM xpyra, 
npoBeaeHHoro nepe3 cepeanHH 3HaxoB 3oanaxa, nan Bceraa BHanMa, nan Bceraa 
HeBHanMa, Ha cronbxo xe rpaaycoB Bncora ceBepHoro noaioca 6yaeT, oneBnaHO, 
MeHbiue 90 rpaaycoB, coaepxcanmxca b neTBepre xpyra. 

35. TaM, rae BHcora noaioca paBHa 69Vi rpaaycaM, Ha nporexeHnn 30 ue 
rpaaycoB no o6e ctopohh ot tohxh aeTHero coaHpeBopora moxho yBnaeTb 
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CojiHue coBepmeHHO He 3 axoaamHM. TaxHM o6pa30M, HairfkuibinHii aeHb h 
KpyroBpameHne TeHeii ihomohob 6yayr npoaoaxaTbca npH6jiH3irrejibHO okojio 
flByx MecameB. 

36. TaM, rae Bbicara nojnoca cocTaBjiaeT 731/3 rpaayca, moxho 6wjio 6h 
yBHaerb CojiHue He3axoa«mHM Ha npoTaxeHHH 45 rpaaycoB c xaxaoii ctopohh 
ot tohkh JieTHero cojiHueBopoTa. TaxHM o6pa30M, HanSojibimiH aeHb h 
xpyroBpameHHe TeHeii raoMOHOB 6yayT npoaoaxaTbca npH6aH3irreabHo tph 
M ecau,a. 

37. TaM, rae BHCOTa noaioca cocraBaaeT 781/3 rpaaycoB no o6e ctopohh 
ot TOii xe tohkh cojiHaeBopoTa, moxho 6hjio 6u yBHaerb CojiHue He3axoaamHM 
Ha nporaxeHHH 60 rpaaycoB. TaxHM o6pa30M, HanfioabniHii aeHb h xpyroBpa- 
meHne TeHeii thomohob 6yayT aocrnraTb 3aea> npoaoaxHTeabHocTH npn- 
6;iH3HTeabHO b aerupe Mecaua. 

38. TaM, rae BHeora noaioca cocraBaaeT 84 rpaayca, moxho 6buio 6u 
yBHaeTb CojiHue He3axoaamHM Ha n poTaxeHHH 75 rpaaycoB no o6e ctopohh 
ot tohkh JieTHero cojiHi;eBopoTa. TaxHM o6pa30M, HaH6oabnmii aeHb aanaca 
6bi TaM npH6aH3HTeabHo naTb MecaueB h Taxoe xe BpeMa npoaojixajiocb 6 h 
K pyroBpameHHe TeHeii thomohob . 

39. TaM, rae ceBepHuii nojnoc noaHHMaeTca Haa ropH30HT0M Ha 90 rpaaycoB 
(iieTBepTb xpyra), Bca aacTb xpyra, npoBeaeHHoro aepe3 cepeaHHu 3oaHaxaab- 
hmx co3Be3aHH, aexamaa k ceBepy ot paBHoaeHCTBeHHoro xpyra, HHxoraa He 

117 6yaeT HaxoaHTbca noa 3eMjieii, h Bca roxHaa aacrb HHxoraa He 6yaer Haa 
3eMJieii. Taxm* o6pa30M, Becb roa coctoht TOJibxo H3 oaHoro a«a h oanoft 
hohh, 06a paBHbi npH6jiH3HTe;ibHO mecTH MecauaM h rHOMOHbi Bceraa 
orOpacHBaiOT TeHb bo Bcex HanpaBjieHHax. 

3toh mHpoTe cbohctbchho Taxxe h to, hto ceBepHuii nojnoc HaxoanTca 
Haa rojiOBoii, paBHoaeHCTBeHHuii xpyr aeairr Bceraa BnaHMyio h Bceraa 
HeBHaHMyio HacTH He6a h coBnaaaer c ropH30HTOM, npnaeM Bee noayinapHe, 
pacnoaoxeHHoe k ceBepy ot Hero, 6yaeT HaxoaHTbca Bceraa Haa 3eMjien, 
pacnojioxeHHoe xe k iory — noa 3eMaeii. 

7. 06 oaHOBpeMeHHbix Bocxoaax b HaxaoHHoii ccpepe nacrei* xpyra, 
npoxoaamero nepe3 cepeaHHbi 3oaHaxaabHux co3Be3atfii, 
h paBHoaeHCTBeHHoro xpyra 

riocjie H3JioxeHHa toto, hto Boofime Ha6jnoaaeTca b pa3anaHux KJiHMaTax, 
HaM Heo6xoaHMO noxa3aTb, xax aaa xaxaoro KJiHMaTa onpeaeaaioTca 
oaHOBpeMeHHO Bocxoaanwe rpaaycu paBHoaeHCTBeHHoro xpyra, H3MepaeMue b 
aacax, h cooTBeTCTByiomne aym 3oaHaxajibHoro xpyra. OTCioaa mu MOxeM 
nocjieaoBaTejibHO bhbccth h Bee ocrajibHHe xapaxTepncTHKH [xjiHMaioB ] 56 . 

Mbi 6yaeM noab30BaTbca Ha3BaHnaMii 3HaxoB 30aHaxa aaa o6o3HaaeHHa 
cooTBeTCTByiomHX hm aBeHaauaTux aacreii HaxjiOHHoro xpyra, a hx Haaaaa 
ns B03bMeM b roaxax paBHoaeHCTBHH h cojiHueBopoTOB. riepByio aBeHaauaTyio 
aacTb, HaMKHaromyioca ot tohxh BeceHHero paBHOaeHCTBHa h naymyio b 
HanpaBjieHHH npoTHB aBnxeHHH BceaeHHOH, mu H330BeM Obhom, BTopyio — 
TejibiioM h Tax aajiee corjiacHo ycraHOBaeHHoii nocjieaoBaTeabHOCTH aBeHaanara 
3oanaxajibHux co3Be3a«ii. 

noxaxeM CHaaaaa, aro paBHue ayrn 3oaHaxajibHoro xpyra, HaaHHaiomHeca 
OT OaHOii H TOH xe TOaXH paBHOaeHCTBHa, 6yayT Bceraa BOCXOaHTb OaHOBpeMeHHO 
c paBHHMH ayraMH paBHoaeHCTBeHHoro xpyra [pnc. 2.4]. 
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riycTb ABrA — MepHflHaH, BEA — nojiOBHHa oxpyxHOcra ropH30HTa, 
AEr — nojiOBHHa paBHOAeHCTBeHHoro Kpyra. ITycrb ZH h ©K — ayrn 
HaKjiOHHoro Kpyra Taxne, aro xaxaafl H3 roaex Z h 
© npeanojiaraeTca coBnaaaiomeft c tohxoh BeceHHero 
paBHCfleHCTBHH. Ot KaXflOH H3 3THX TOaeX OTJIOXCHH 
pasHbie ayra ZH h ©K, BocxoAamae [cooTBercTBeHHO ] 
b K h H. yTBepamaio, aro 6yayT Taxxe paBHbi 
BocxoaamHe oflHOBpeMeHHO c xaxaoft m hhx ayra 
paBHoaeHCTBeHHoro xpyra, T.e. ZE h ©E. 

riycTB tohxh A h M npeacTaBJiaioT co6oft nojnocH 
paBHoaeHCTBeHHoro xpyra. ripoBeaeM aepe3 hhx OTpe3KH 
6ojibmnx xpyroB AEM, A©, AK, ZM h MH. Tenepb 
ZH paBHa ©K, h npoBeaeHHMe aepe3 KhH napajuiejiH 
OflHHaxoBO OTCToaT no o6e cropoHbi ot paBHoaeHCTBeH- 
Horo xpyra, Tax aro AK paBHa MH, a EK paBHa EH. CjieaoBaTeabHO, 
[TpeyrojibHHx ] AK© HMeer paBHbie ctopohm c [TpeyroahHHxOM ] MHZ, a 
[TpeyrojibHHx ] AEK — c [TpeyrojibHHxoM ] MEH, h, 3HaanT, yraa KAE paBeH 
yrjiy HME, yroji KA© — yrjiy HMZ, Tax aro ocraiomHftca yroji EA© paBeH 
ocraiomeMyca yrjiy EMZ. CieAOBaTejibHo, ocHOBaHHe E© paBHo ocHOBaHHio 
EZ, mto h Tpe6oBajiocb AOxa3aTb. 

riocne 3Toro mu noxaxeM, aro cyMMa Ayr paBHOAeHCTBeHHoro xpyra, 

BOCXOAaiUHX OAHOBpeMeHHO C OTJIOxeHHMMH OT TOH *e TOaXH COJIHlACBOpOTa 

paBHHMH AyraMH 30AnaxajibHoro xpyra, cooTBeTCTBeHHO paBHa cyMMe Ayr. 
bocxoa»iahx OAHOBpeMeHHO c hhmh b npaMoft c4>epe. 

fleHCTBHTejibHO, B03bMeM MepHAHaH ABTA h nojiyoxpyxHoc™ BEA 
ropH30HTa h AET paBHOAeHCTBeHHoro xpyra [pnc. 2.5]. 3aTeM onHmeM A»e 
paBHbie h paBHOOTCroamHe ot roaxn 3HMHero co/mue- 
BopoTa AyrH HaxjiOHHoro xpyra, a hmchho ZH, rae 
Z — Toaxa oceHHero paBHOAeHCTBna, h ©H, rae © — 
roaxa BeceHHero paBHoaeHCTBHa. TaxHM o6pa30M, roaxa 
H — o6maa roaxa hx Bocxoaa Ha ropn30HTe BcaeacTBHe 
Toro, aro ayrn ZH h ©H jiexaT BHyTpn oahoto h roro 
xe xpyra, napaAJieabHoro paBHoaeHCTBeHHOMy, Tax aro 
©E dyaeT bocxoahtb OAHOBpeMeHHO c ©H, a EZ — c 
ZH. Tenepb hcho, aro Bca ayra ©EZ 6yaeT paBHa 
cyMMe ayr ZH h ©H, BocxoaaujHx OAHOBpeMeHHO c 
Heft b npaMOft ctjjepe. 

caMOM aejie, earn mm npeanojioxHM b roaxe K ioxhuh noaioc 
paBHOAeHCTBeHHoro xpyra h npoBeaeM aepe3 Hero h H aeTBepTb 6ojibmoro 
xpyra KHA, xoTopaa b npaMoft ccjjepe paBH03HaaHa ropH30HTy, to ©A 6yaeT 
[ayroft], OAHOBpeMeHHO Bocxoaameft b npaMoft aj>epe c ©H, a AZ — c ZH. 
TaxHM o6pa30M, Bca ayra ©AZ, paBHaa cyMMe [©A h AZ], paBHa Bceft ayre 
©EZ, npnaeM o6e ohh oxBaTHBaroTca oahoh ayroft ©Z. 3ro h Tpe6oBajiocb 
AOxa3aTb. 

TaxHM o6pa30M, Mbi BMacHHAH, aro ecjiH aaa xaxaoro kjihmata BHHHCJiHTb 
OAHOBpeMeHHHe BocxoxaeHHa jiamb ansi oahoh aeTBepra xpyra, to mm noayaHM 
hx Taxxe aji a Tpex ocrajibHHx aeTBepTeft. 

y ctahobhb aro, B03bMeM onaTb napajiaeab, npoxoaamyK) aepe3 Poaoc, Ha 
xoTopoft HaHdojibmnft aeHb paBHaeTca 141/2 paBHoaeHCTBeHHHM aacaM, a 
ceBepHHft nojnoc noaHHMaeTca Ha 36 rpaaycoB Haa ropH30HTOM. riycTb 



Phc. 2.5 
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Phc. 2.6 


ABrA — MepHflnaH, BEA — noaoBima icpyra ropH30HTa, AEr — [noaoBHHa ] 
paBHOfleHCTBeHHOro [Kpyra], a ZH© — 303naKajibHoro h H — roana BeceHHero 
paBHoaeHCTBHH [pHC. 2.6 ]. riycTb K — ceBepHHft noaioc 
paBHOfleHCTBeHHoro Kpyra. IIpoBeaeM aepe3 Hero h A — 

TOHKy nepeceaeHHH c ropH30HT0M Kpyra, npoxoaamero 
aepe3 cepeaHHbi 3 h3kob 30flnaKa, — aeTBeprb 6oabmoro 
Kpyra KAM. IlycTb TpeOyerca ana aaHHoft ayrn HA 
HaiiTH Bocxoflamyw oflHOBpeMeHHO c Heft ayry EH 
paBHojjeHCTBeHHoro Kpyra, h nycrb cHaaaaa HA cooTBeT- 
CTByeT 3HaKy 0 bh3. 

TaK KaK Ha aepTexe aBa 6oabmnx Kpyra, Er h 
TK, npoBeaeHH ao Bcrpean c ayraMH EA h KM, 

KOTopHe nepeceKaiOTca b ToaKe A, to OTHomeHHe npa- 
moh, crarHBaiomeft yaBoeHHyio ayry KA, k npaMoft, crarHBaiomeft yaBoeHHyio 
Ar, cocraBjiaeTca H3 OTHomeHHa npaMoft, crarHBaiomeft yaBoeHHyio KA, k 
npaMoft, crarHBaiomeft yaBoeHHyio AM, h OTHomeHHa npaMoft, crarHBaiomeft 
yflBoeHHyio ME, k npaMoft, crarHBaiomeft yaBoeHHyio Er. Ho yaBoeHHaa ayra 
KA cocraBaaeT 72 rpaayca, a craniBaiomaa ee npaMaa paBHa 70;32,3, yaBoeHHaa 
TA — 108 rpaaycoB, a craniBaiomaa ee npaMaa — 97,'4,56. flaaee, yaBoeHHaa 
ayra KA cocraBaaeT 156;40,1 rpaaycoB, a craniBaiomaa ee npaMaa — 117;31,15; 
yaBoeHHaa AM paBHa 23;19,59 rpaaycaM, a craniBaiomaa ee npaMaa — 
24; 15,57. CaeaoBaTeabHo, ecan H3 OTHomeHHa 70;32,4 k 97;4,56 mh BuaeaHM 
OTHomeHHe 117;31,15 k 24; 15,57, to y Hac ocraHeTca OTHomeHHe npaMoft, 
crarHBaiomeft yaBoeHHyio ayry ME, k npaMoft, crarHBaiomeft yaBoeHHyio ayry 
Er, a HMeHHO OTHomeHHe 18;0,5 k 120. IIpaMaa, craniBaiomaa yaBoeHHyio 
Er, cocraBaaeT 120 aacreft. CaeaoBaTeabHo, npaMaa, craniBaiomaa yaBoeHHyio 
ME, paBHa 18;0,5 t3khm aacraM h, 3H3MHT, yaBoeHHaa ayra ME 6yaeT paBHa 
npH6aH3HreabHo 17; 16 rpaaycaM, a caMa ayra ME — 8;38 TaKHM xe rpaaycaM. 
Ho nocKOabKy Bca ayra HM BocxoanT b npaMoft ccfrepe oaHOBpeMeHHO c HA, 
OHa, KaK noKa3aHO Bwme, paBHa 27;50 rpaaycaM 57 . CaeaoBaTeabHo, ocraiomaflca 
ayra EH paBHa 19; 12 rpaaycaM. 

BMecre c 3 thm aoKa3aHO, mto ABeHaapaTaa aacrb 30AHaKa, cooTBeTCTByiomaa 
Pbi6aM, bocxoaht oaHOBpeMeHHO c 19;12 BpeMeHHHMH rpaaycaMH, a Kaxaaa 


H3 aacreft, cooTBeTCTByiomHx fleBe h KaenmaM 58 , Bocxoairr c 36;28 BpeMeHHbiMH 
rpaaycaMH 59 , KOTOpue ocraiOTca ot aBOftHOft Bocxoaameft ayrn b npaMoft ccjiepe. 
3 to h Tpe6oBaaocb aoKa3aTb. 

nycrb Tenepb ayra HA [pnc. 2.6] oxBaTMBaeT ase aBeHaapaTbie aacrn 
3oaHaKa, cooTBeTCTByiomHe OBHy h Teabpy, T.e. 60 rpaaycoB. Ilpn TaKOM 
3aaaHHH, nocKoabKy Bee ocraabHoe ocraeTca TeM xe caMHM, yaBoeHHaa ayra 
KA OKaxeTca paBHoft 138;59,42 rpaaycaM, a craniBaiomaa ee npaMaa — 
112;23,56 aacraM. YaBoeHHaa ayra AM 6yaeT paBHa 41;0,18 rpaaycy, a 
craniBaiomaa ee npaMaa — 42; 1,48 aacraM. 

CaeaoBaTeabHo, ecan mh CHOBa H3 OTHomeHHa 70;32,4 k 97;4,56 BbiaeaHM 
OTHomeHHe 112;23,56 k 42; 1,48, to ocraHeTca OTHomeHHe npaMoft, crarHBaiomeft 
yaBoeHHyio ayry ME, k npaMoft, crarHBaiomeft yaBoeHHyio Er, a hmchho 
OTH omeHHe 32;36,4 k 120. Ho npaMaa, craniBaiomaa yaBoeHHyio Er, paBHa 
120 aacraM. CaeaoBaTeabHo, npaMaa, craniBaiomaa yaBoeHHyio ME, 6yaeT 
paBHa 32;36,4 TaKHM xe aacraM. TaKHM o6pa30M, yaBoeHHaa ayra ME 6yaeT 
paBHa npii6aH3HTeabHO 31;32 rpaaycy, a caMa ayra ME — 15;46 TaKHM xe 
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rpaaycaM. Ho bch Ayra MH, KaK 6 uao noica3aHO Bume 60 , cocraBJiaeT 57;44 
rpaaycoB, noaTOMy ocraiomaaca HE 6yflCT paBHa 41;58 rpaaycy. CiieAOBaTeAbHO, 
Oboh h Teaei; BMecre bocxoaht c 41;58 BpeMeHHUM rpaflycoM, m xoropux 
Ha BocxoaKfleHHe 0 bh3 hact, xax 6 hjio noxa3aHO, 19; 12. TaxHM o6pa30M, 124 
Tojibxo OflHH TeAep bocxoaht oahobpcmchho c 22;46 bpcmchhumh rpasycaMH. 

flajiee, Ha ochob3hhh t3khx xe paccyxAeHHii 3Hax BoflOJiea 6y«eT BoexoAHTh 
oflHOBpeMeHHO c TeMH xe 22;46 bpcmchhumh rpaaycaMH. KaxAuii H3 3HaxOB 
JIbBa h CxopnHOHa 6yAcr Bocxoam-b BMecre c 37; 2 bpcmchhumh rpaaycaMH, 
HeflocraiomHMH ao yflBoeHHoft Ayra, BocxoAameH b npaMOH ccpepe. 

Ho Tax xax HanfSoabimm aeHb paBeH 141/2 paBHOAeHCTBeHHUM aacaM, a 
HaHMeHbmHH — 91 / 2 , to acHO, aro Bca noAyoxpyxHOCTb ot Paxa ao CrpeAMja 
6 y«eT BocxoflHTb BMecre c 217;30 bpcmchhumh rpaaycaMH, iKviyoxpyxHOCTb 
ot Ko3epora ao Bjih3hci;ob — c 142;30 bpcmchhumh rpasycaMH. TaxHM 
o6pa30M, xaxAan H3 aeTBepTen [30AHaxajibHoro xpyra], npnjieraiomHx c o6enx 
cropoH k roaxe BeceHHero paBHoaeHCTBHa, 6yAeT BocxoflHTb oAHOBpeMeHHO c 
71; 15 BpeMeHHUM rpasycoM, xaxaaa xe h 3 aeTBepTen, npHJieraiomHx x roaxe 
oceHHero pa bhoachctbhh, — co 108;45 rpaaycaMH. CjieAOBaTeAbHO, xaxaaa H3 
ocraiomHXCH ABeHaAPaTux aacrefi, cooTBcrcTByiomHx [b xaxAOM xBaApaHTe ] 
BjiH3HeuaM h Ko3epory, 6y«yT BocxoAHTb oahobpcmchho c 29; 17 rpaAycaMH, 
xoropue [BMecre c 41;58] cocraBAaxrr 71;15 rpaAyc, 3a xoTopuii bocxoaht 
aeTBepTb 30AHaxa. OcraBmHeca ABeHaAAaTue aacrH, cooTBercTByiomHe Paxy h 
CT peAbiry, 6yAyT xaxaaa BocxoAHTb BMecre c 35; 15 bpcmchhumh rpaaycaMH, 
AonoAHaiomHMH 108;45 rpaAycoB juix 3toPi aeTBepTH 30AHaxa. 

OaeBHAHO, aTO thxhm xe Toano o6pa30M mu moxcm onpeAejiHTb BpeMeHa 125 
BocxoAa AJia MeHbinnx Ayr 30AHaxaAbHoro xpyra. Ho nponre h npaxTHaHee 
BUaHCAHTb HX CACAyXJBAHM o6pa30M. 

CHaaajia nycrb ABrA — nojiyAeHHuii xpyr, BEA — nOAyoxpyxHOCTb 
ropH30HTa, AEr — [nOAyoxpyxHOCTb] paBHOACHCTBCHHoro xpyra h ZEH — 


xpyra, npoBeAeHHOro aepe3 ccpcAHHU 30AHaxajibHux co3Be3AHii, npnaeM roaxa 
E hx nepeceaeHHH npeAnojiaraeTca coBnaAaK>meii c Toaxoii BeceHHero 
paBHOAeHCTBHH [pHC. 2.7]. Bo3bMeM Ha 30A«axaAbH0M xpyre xaxyio-HH6yAb 
Ayry E0, nocrpoHM Ayry ©K, napajuieAbHyio 
paBHOACHCTBeHHOMy xpyry, h h3 [ioxhoid] nOAioca 

0 A paBHOACHCTBCHHoro xpyra npoBeAeM aeTBepTH 
6oAbmnx xpyroB A0M, AKN h AE. 5?cho, aio 
OTpe3ox E© 30AHaxajibHoro xpyra b npaMOH c<|)epe 
A BOCXOAHT OAHOBpeMeHHO C AyrOH EM paBHOAeHCT- 
BeHHOro xpyra, a b HaxjiOHHOH — c Ayron, pbbhoh 
h NM, Tax xax Ayra K0 napajuiejibHoro xpyra, 
BoexoAamaa oahobpcmchho c orpe3xOM E0, nOAo6- 
Ha Ayre NM paBHOAeHCTBeHHOro xpyra. noAo6Hue 
xe Ayni napajuie^bHux xpyroB Be3Ae bocxoaht b 
Pmc. 2.7 OAHHaxoBue BpeMeHa. CAeAOBaTeAbHO, BpeMa boc- 

xOAa Ayra E© b HaxjiOHHOH ccpepe Ha Ayry EN 
MeHbme cooTBeTCTByiomero BpeMeHH BocxoAa b npaMOii c<J)epe. TaxHM o6pa30M, 
AOxa3aHo, aTO, ecjin HaaepTHTb Ayra Soamiihx xpyroB, aHajiornaHue AKN, to 
OTpe3ox EN npeAcraBHT pa3HOcn> BpeMeH BocxoAa b npaMOii h b HaxjiOHHOH 
ccj>epax Ayr 30AnaxajibHoro xpyra, 3axjiK>aeHHux MexAy Toaxon E h 
napajuieAbio, npoBeAeHHOH aepe3 K. 9to h Tpe6oBajiocb Aoxa3aTb. 
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YCTaHOBHB 3TO, B03bM£M Ha aepTeXe TOJIbKO nOJiyaeHHblfi Kpyr H 
noayoKpyxHOCTH ropH30HTa h paBHoaeHCTBeHHoro Kpyra. 3aTeM npoBeaeM aepe3 
fo>KHbiH nojiioc paBHOfleHCTBeHHoro Kpyra Z aeTBepTa 

6ojibuiHx KpyroB ZH© h ZKA [pnc. 2.8]. - 

ripeflnojioxcHM, hto TOHKa H — o6maa ToaKa / \ 
ropn30HTa h napajuiejia, npoBeaeHHOa aepe3 Toaxy B / A® \ 

3HMHero cojiHuesopoTa, a K — o6maa Toaxa ropn30HTa \ -A a 

h napa^JiejiH, xoropaa, HanpaMep, npoBeaeHa Mepe3 l //TeT J 

Haaajio Pbi6 hjih xaxyio-HH6yAb apyryio aaHHyio roaxy \J/ n. J 
h3 ayr aeTBepTH oxpyxHocra [ot Haaajia Ko3epora ao Z X. 

KOHua Pw6 ]. TaKHM o6pa30M, onaTb b ayra Z© h \_/ 

E© 6oabuiHX KpyroB BnacaHbi a»e apynie, ZKA h Phc 2 8 

EKH, nepeceKaromaeca b K. M OTHOiueHHe npaMOH, 

CTaraBaiomea yaBoeHHyio ayry ©H, k npaMOH, craraBaiomeft yaBoeHHyK) ZH, 
6yaer cocTasaaTbca H3 oTHomeHaa npaMOH, craraBaiomeH yaBoeHHyio ©E, k 
npaMOa, CTarHBaromea yaBoeHHyio EA, a OTHOmeHaa npaMoii, craraBaiomeH 
yaBoeHHyio KA, k npaMOa, CTaraBaiomea yaBoeHHyio KZ. 

Ho yaBoeHHaa ayra ©H — oaHa a Ta xce win Bcex icaaMaTOB (a6o sto 


ayra, 3aKjnoiaiomaaca Mexcay TponaxaMa) — BcaeacTBae aroro 3aaaHa 

yaBoeHHaa pa3Hocrb HZ. Tohho Tax *e ana Tex xce OTpe3KOB 3oaaaKaabHoro 
Kpyra aaHa yaBoeHHaa ayra AK — oaHa a Ta xe aaa Bcex xjiHMaTOB (OHa 
onpeaeaaeTCa no Ta6aaue cKaoHenaa), a BcaeacrBae aroro 3aaaHa ocTaBmaaca 
yaaoeHHaa ayra KZ. TaKHM o6pa30M, OTHomeHae npaMbix, craraBaiomHx 
yaBoeHHbie ayra ©E a EA, OAHHaxoBO ajih Bcex kjihm3tob a oaHax a Tex xe 
ayr paccMaTpHBaeMoa hctbcpth 3oaaaKajibHoro Kpyra. 

MTax, ecaa npa TaxOM nojioxeHaa mu 6yaeM 6paTb pa3jiaaHbie 3HaaeHaa 
ayra KA aaa Toaex, pacnoaoxeHHbix nocaeaoBaTeabHO aepe3 10 rpaaycoB b 


KBaapaHTe ot tohkh BeceHHero paBHOaeHCTBaa ao 3HMHero commeBopoTa (aaa 
npaxTaaecxoro npaMeHeHaa Taxae aeaeHaa BnoaHe aocraToaHhi), to b xaxaOM 
cnyaae yaBoeHHaa ayra 0H paBHa 47>42,40 rpaaycaM, a craraBaiomaa ee 
npaMaa — 48,31,55 nacTHM. yaBoeHHaa ayra HZ paBHa 132; 17,20 rpaaycaM, 
a CTaraBaiomaa ee npaMaa — 109;44,53 aacraM. 

Ton ho Tax *e aaa tomkh, yaaaeHHoa Ha 10 rpaaycoB ot tomkh BeceHHero 
paBHOaeHCTBaa b HanpaBaeHaa k Toaxe 3HMHero coaHu,eBopoTa, yaBoeHHaa ayra 
KA paBHa 8;3,16 rpaaycaM, a craraBaiomaa ee npaMaa — 8;25,39 aacraM; 
yaBoeHHaa ayra KZ 6yaeT cocraBjiaTb 171;56,44 rpaayc, a craraBaiomaa ee 
npaMaa — 119;42,14 aacrea. 

flaa Taxon *e ayra, OTCToamea Ha 20 rpaaycoB, yaBoeHHaa ayra KA 
cocTaBHT 15;54,6 rpaaycoB, a craraBaiomaa ee npaMaa — 16;35,56 nacrea, 
yaBoeHHaa KZ cocraBHT 164;5,54 rpaayca, a craraBaiomaa ee npaMaa — 
118;50,47 nacrea. 

ZIjih ayra, orcroamea Ha 30 rpaaycoB, yaBoeHHaa ayra AK cocraBHT 23; 19,58 
rpaayca, a craraBaiomaa ee npaMaa — 24; 15,56 nacre, yaBoeHHaa KZ 6yaeT 
cocraBjiaTb 156;40,2 rpaaycoB, a craraBaiomaa ee npaMaa — 117;31,15 nacrea. 

Zl^ia ayra, OTcroamea Ha 40 rpaaycoB, yaBoeHHaa ayra AK cocraBHT 30;8,8 
rpaaycoB, a craraBaiomaa ee npaMaa — 31; 11,43 aacn>, yaBoeHHaa KZ — 
149;51,52 rpaaycoB, a craraBaiomaa ee npaMaa — 115;52,19 nacrea. 

fljia ayra, OTcronmea Ha 50 rpaaycoB, yaBoeHHaa ayra AK paBHa 36;5,46 
rpaaycaM, a craraBaiomaa ee npaMaa — 37; 10,39 aacraM, yaBoeHHaa KZ — 
143;54,14 rpaaycaM, a CTaraBaiomaa ee npaMaa — 114;5,44 aacraM. 
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flaa ayra, OTcroameH Ha 60 rpaaycoB, yaBoeHHaa ayra AK paBHa 41 ;0,18 
rpaaycy, a craniBaiomaa ee npaMaa — 42; 1,48 aacraM, yaBoeHHaa KZ — 
138;59,42 rpaaycaM, a craniBaiomaa ee npaMaa — 112;23,57 aacraM. 

fljia ayra, OTCToamea Ha 70 rpaaycoB, yaBoeHHaa ayra AK paBHa 44;40,22 
rpaaycaM, a craniBaiomaa ee npaMaa — 45;36,18 aacTaM, yaBoeHHaa KZ — 

135; 19,38 rpaaycaM, a craniBaiomaa ee npaMaa — 110;59,47 aacraM. 

fljia ayra, OTcroameH Ha 80 rpaaycoB, yaBoeHHaa ayra AK paBHa 46;56,32 
rpaaycaM, a craniBaiomaa ee npaMaa — 47;47,40 aacraM, yaBoeHHaa KZ — 
133;3,28 rpaaycaM, a craniBaiomaa ee npaMaa — 110;4,16 aacraM. 

Ha oCHOBaHHH n3ao>KeHHoro, ecnn H3 oTHomeHHa npaMoii, cranmaiomeii 
yaBoeHHyio ayry ©H, k npaMoii, craniBaiomeii yaBoeHHyio HZ, T.e. H3 
OTHomeHHa 48;31,55 k 109;44,53, mu 6 yaeM cooTBeTCTBeHHO KaacaoMy aecancy 
rpaaycoB BHaejiaTb oTHOineHne npaMoft, craniBaiomeH yaBoeHHyio AK, k uo 
npaMOii, CTarHBaiomeii yaBoeHHyio KZ, to b ocTance nojiyanTca oTHomeHHe 
npaMOii, crarHBaiomeii yaBoeHHyio ©E, k npaMoii, craniBaiomeii yaBoeHHyio 
EA, KOTopoe aJia Bcex miHMaTOB 6yacr paBHO oTHomeHHio 60 k cjieayiomHM 
HHcaaM: ana ayra, OTCToamen, xaic CKa3aHo, 

Ha 10 rpaaycoB, — k 9;33, Ha 50 rpaaycoB, — k 44; 12, 

Ha 20 rpaaycoB, — k 18;57, Ha 60 rpaaycoB, — k 50;44, 

Ha 30 rpaaycoB, — k 28; 1, Ha 70 rpaaycoB, — k 55;45, 

Ha 40 rpaaycoB, — k 36;33, Ha 80 rpaaycoB, — k 58;55. 

OTCioaa acHO, hto, 3 Haa an* Kaxaoro miHMaTa yaBoeHHyio ayry ©E (OHa 
cocraBaaeT croabKO rpaaycoB, Ha cxojibico BpeMemnax rpaaycoB npoaoaxHTeab- 
HOCTb ana paBHoaeHCTBHa npeBumaeT npoaojixcHTejibHocrb HaHMeHbmero aHa), 
crarHBaiomyio ee npaMyio h ee OTHOuieHne k npaMoii, craniBaiomeH yaBoeHHyio 
ayry ©E, mu 6 yaeM 3HaTb h 3Ty crarHBaiomyio npaMyio, h yaBoeHHyio ayry 
EA. Earn ee nojiOBHHy, T.e. caMy ayry EA, paBHyio ynoMaHyroii pa3nocTH, 
Bbiaecrb H3 BpeMeHH Bocxoaa b npaMoii ccjjepe cooTBeTCTByiomeii ayra 
30aHaKajibHoro xpyra, mu nojiyaHM BpeMa Bocxoaa toh xe caMon ayni aaa 
3aaaHHoro KjiHMaTa. 

B xaaecTBe npHMepa B03bMeM onaTb ompoTy napaaaeaH, npoxoaameii aepe3 *3' 
Poaoc, aaa kotopoh yaBoeHHaa ayra E0 cocraBaaeT 37;30 rpaaycoB, a 
craniBaiomaa ee npaMaa — npH6aH3irreabHO 38;34 aacreii. ITocKoabKy 
OTHomeHHe 60 k 38;34 paBHO omomeHHio 9;33 k 6;8 aaa 10 rpaaycoB, 
nan 18;57 k 12; 11 [aaa 20 rpaaycoB], 

nan 28;1 k 18;0 [aaa 30 rpaaycoB], 

Han 36;33 k 23;29 [aaa 40 rpaaycoB], 

Han 44; 12 k 28;25 [aaa 50 rpaaycoB], 

Han 50;44 k 32;37 [aaa 60 rpaaycoB], 

Han 55;45 k 35;52 [aaa 70 rpaaycoB], 

nan 58;55 k 37;52 [aaa 80 rpaaycoB], 

nojiyaaerca npaMaa, craniBaiomaa yaBoeHHyio ayry EA aaa xaxaoro H3 
aecaTHrpaaycHbix npHpameHHii OTjioaceHHbix cooTBeTCTByiomuM o6pa30M oTpe3- 
kob. IIoaoBHHa cTamBaeMoii eio ayra, T.e. caMa ayra EA, 6yaer paBHa 
2;56 rpaaycaM aaa nepBoro, 13;42 rpaaycaM aaa naToro, 

5;50 rpaaycaM aaa BToporo, 15;46 rpaaycaM aaa mecroro, 

8;38 rpaaycaM aaa TpeTbero, 17;24 rpaaycaM aaa ceabMoro, 

11; 17 rpaaycaM aaa aeTBepToro, 18;24 rpaaycaM aaa BocbMoro 

aecaTHrpaaycHoro npoMexyTxa h, kohchho, 18;45 rpaaycaM aaa aeBaroro. 
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TaKHM o6pa30M, earn b npaMoft ccfcepe ayra, cooTBeTCTByiomaa nepBOMy 
aecaTHrpaflycHOMy npoMoxyTxy, bocxosht BMecre c 9; 10 BpeMeHHHMH rpaay- 
C3MH, COOTBeTCTBylOmaa 

BTopoMy — c 18;25, mecTOMy — c 57;44, 

TpeTbeMy — c 27;50, ceabMOMy — c 68; 18, 

U 2 aeTBepTOMy — c 37;30; BocbMOMy — c 79;5, 

naTOMy — c 47; 28, aeBaTOMy — c 90 

BpeMeHHHMH rpaaycaMH nejioH aeTBepTH xpyra, to hcho, aTO, othhm3h ot 
xaxcaoro H3 BpeMeH Bocxoaa b npaMoft ccfrepe noaxoaamyK) BejinaHHy, a hmchho 
cooTBeTCTByromyx) ayre EA pa3HOCTb, mh noJiyaHM BpeMa Bocxoaa Tex xce 
caMHX ayr aJia paccMaTpHBaeMoro xjiHMaTa. 

TaxHM o6pa30M, oxa3HBaeTCa, ano cooTBeTCTByiomaa nepBOMy aecararpa- 
aycHOMy npoMexyTxy ayra BocxoaHT c noJiyaaiomHMHca b ocTaTxe 6; 14 
BpeMeHHHMH rpaaycaMH, cooTBeTCTByiomaa 

BTopoMy — c 12;35, mecroMy — c 41;58, 

TpeTbeMy — c 19; 12, ceabMOMy — c 50;54, 

aeTBepTOMy — c 26; 13, BocbMOMy — c 60;41, 

naTOMy — c 33;46, 

aeBaTOMy, T.e. Been aeTBepra xpyra, — c 71; 15 BpeMeHHHM rpaaycoM, 
cooTBeTCTByKimHM nojiOBHHe npoaOji/XHTejibHOCTH caMoro xopoTxoro a«a. H 
cjieaoBaTejibHO, H3 ynoMaHyTHx ayr, coaepxamHX no aecaTHrpaaycHOMy 
npoMeacyTxy, nepBaa BocxoaHT c 6; 14 BpeMeHHHMH rpaaycaMH, 

BTopaa — c 6;21, mecraa — c 8; 12, 

TpeTba — c 6;37, ceabMaa — c 8;56, 

aeTBepTaa — c 7; 1, BocbMaa — c 9;47, 

naTaa — c 7;33, aeBaTaa — c 10;34. 

133 Zloxa3aB Bee 3 to, mh ceftaac ace, coraacHo npHBeaeHHHM cooOpaxeHHaM, 
nocjieaoBaTejibHO noayaHM BpeMeHa Bocxoaa h ana ocTaabHHx aeTBepTeft xpyra. 

HTax, BnaHCJiHB t3xhm xe o6pa30M BpeMeHa Bocxoaa aJifl xaxaoro 
aecHTHrpaaycHoro npoMexyTxa h Ha ocraabHHx napaaaeaax a^ia ncnoab30BaHHa 
bo Bcaxoro poaa npaxraaecxHx npmaoxeHHax, mh npHBeaeM hx b Ta6aHaHOM 
BHae, HaaHHaa c caMoro paBHoaeHCTBeHHoro xpyra h 3axaHHHBaa napaaaejibio 
c caMHM aaHHHHM aweM b 17 aacos, aaBaa npHpameHHa no 1/2 aaca [aaa 
caMoro aoaroro ana], Tax xax b npeaeaax 1/2 aaca pa3HOCTH necymecTBeHHO 
OTanaaKiTca ot noayaaiomHxca npn paBHOMepHOM H3MeHeHHH. HTax, b nepBOM 
croji6pe mh noMecTHM 36 aecararpaaycHHx aejieHHH xpyra, a-^a xaxaoro H3 
hhx [bo btopom CTOJi6ne ] noMecTHM BpeMeHHHe rpaaycH BpeMeHH Bocxoaa a^ia 
cooTBeTCTByiomero xjiHMaTa h [b TpeTbeM] BejinaHHH, nojiyaaeMne npn hx 
CAOXeHHH. 

134-141 8. Ta6jinua BpeMeH Bocxoaa no ayraM b aecaTb rpaaycoB 61 

Cm. c. 52-55 


142 9. O aacTHHx Bonpocax, cbh33hhhx c BpeMeHaMH Bocxoaa 

riooie Toro xax mh ycraHOBmiH cnoco6 onpeaejieHHa BpeMeH Bocxoaa, ace 
ocTajibHoe, oTHOcameeca x OTOMy npeaMeTy, jierxo pa3pemHMo, h hsm He 
noHaao6aTca hh reoMerpnaecxHe aoxa3aTejibCTBa xaxaoro H3 othx cjieacTBHH, 
hh cocraBjieHHe aonojiHHTejibHHx Ta6jiHn. 06mHH xoa paccyxcaeHHH BnojiHe 
aceH, ecjiH Bocnojib30BaTbca npHBeaeHHHMH Ta6jiHnaMH. 



11.8. Tatnuufl epeMen eocxoda no dyiaM e decutnb dpadycoe 


aoAMaxa 

/tecaTvi- 

rpaayc- 

Hbie 

npuMaii ccj)epa 
Han6ojibmnii aeHb 12 h 
BbicoTa noawca 0;0° 

ABaJIHTCKHH 33JIHB 
HaMfSoJlblUMM AeHb 12i/2 h 
BbicoTa noatoca 8;25° 

Mepoa 

Han6oAblllMM AeHb 13" 
BbicoTa ncmioca 16;27 c 


BiUIM 


OioxeHHbie 

BpeMeHa 


CjiOKeHHbie 

BpeMeHa 


OlOMCeHHbll 

BpeMeHa 

OseH 

10 

9 10 

9 10 

8 35 

8 35 

7 58 

7 58 


20 

9 15 

18 25 

8 39 

17 14 

8 5 

16 3 


30 

9 25 

27 50 

8 52 

26 6 

8 17 

24 20 

Tejieu 

10 

9 40 

37 30 

9 8 

35 14 

8 36 

32 56 


20 

9 58 

47 28 

9 29 

44 43 

9 1 

41 57 


30 

10 16 

57 44 

9 51 

54 34 

9 27 

51 24 

BjtH3HeUbl 

10 

10 34 . 

68 18 

10 15 

64 49 

9 56 

61 20 


20 

10 47 

79 5 

10 35 

75 24 

10 23 

71 43 


30 

10 55 

90 0 

10 51 

86 15 

10 47 

82 30 

PaK 

10 

10 55 

100 55 

10 59 

97 14 

11 3 

93 33 


20 

10 47 

111 42 

10 59 

108 13 

11 11 

104 44 


30 

10 34 

122 16 

10 53 

119 6 

11 12 

115 56 

Jlee 

10 

10 16 

132 32 

10 41 

129 47 

11 5 

127 1 


20 

9 58 

142 30 

10 27 

140 14 

10 55 

137 56 


30 

9 40 

152 10 

10 12 

150 26 

10 44 

148 40 

fleiia 

10 

9 25 

161 35 

9 58 

160 24 

10 33 

159 13 


20 

9 15 

170 50 

9 51 

170 15 

10 25 

169 38 


30 

9 10 

180 0 

9 45 

180 0 

10 22 

180 0 

Becbi 

10 

9 10 

189 10 

9 45 

189 45 

10 22 

190 22 


20 

9 15 

198 25 

9 51 

199 36 

10 25 

200 47 


30 

9 25 

207 50 

9 58 

209 34 

10 33 

211 20 

CKopnHOH 

10 

9 40 

217 30 

10 12 

219 46 

10 44 

222 4 


20 

9 58 

227 28 

10 27 

230 13 

10 55 

232 59 


30 

10 16 

237 44 

10 41 

240 54 

11 5 

244 4 

CTpejieu 

10 

10 34 

248 18 

10 53 

251 47 

11 12 

255 16 


20 

10 47 

259 5 

10 59 

262 46 

11 11 

266 27 


30 

10 55 

270 0 

10 59 

273 45 

11 3 

277 30 

Ko3epor 

10 

10 55 

280 55 

10 51 

284 36 

10 47 

288 17 


20 

10 47 

291 42 

10 35 

295 11 

10 23 

298 40 


30 

10 34 

302 16 

10 15 

305 26 

9 56 

308 36 

BoflOJiefl 

10 

10 16 

312 32 

9 51 

315 17 

9 27 

318 3 


20 

9 58 

322 30 

9 29 

324 46 

9 1 

327 4 


30 

9 40 

332 10 

9 8 

333 54 

8 36 

335 40 

Pbl6bl 

10 

9 25 

341 35 

8 52 

342 46 

8 17 

343 57 


20 

9 15 

350 50 

8 39 

351 25 

8 5 

352 2 


30 

9 10 

360 0 

8 35 

360 0 

7 58 

360 0 
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3HaKM 

30flnaKa 

CHTM- 

rpaayc- 

Hbie 

CneHa 

HanfSojibiunii aem. 13Vi h 
BwcoTa noaioca 23;51° 

Hhjkhhh EmneT 
HawSoabuiMM nem> 14 h 
BwcoTa nanioca 30;22° 

Poaoc 

Han6o/ibuiMK fleHb 14VT 
BbicoTa noaioca 36;0° 


OioxeHHbie 

BpeMeHa 


CjioxeHHue 

BpeMeHa 


CjioaceHHwe 

BpeMeHa 

Obch 

10 

7 23 

7 23 


48 

6 48 

6 14 

6 14 


20 

7 29 

14 52 

6 55 

13 43 

6 21 

12 35 


30 

7 45 

22 37 

7 

10 

20 53 

6 37 

19 12 

Tejieu 

10 

8 4 

30 41 

7 

33 

28 26 

7 1 

27 13 


20 

8 31 

39 12 

8 

2 

36 28 

7 33 

33 46 


30 

9 3 

48 15 

8 

37 

45 5 

8 12 

41 58 

lijTM3HenbI 

10 

9 36 

57 51 

9 

17 

54 22 

8 56 

50 54 


20 

10 11 

68 2 

10 

0 

64 22 

9 47 

60 41 


30 

10 43 

78 45 

10 

38 

75 0 

10 34 

71 15 

PaK 

10 

11 7 

89 52 

11 

12 

86 12 

11 16 

82 31 


20 

11 23 

101 15 

11 

34 

97 46 

11 47 

94 18 


30 

11 32 

112 47 

11 

51 

109 37 

12 12 

106 30 

JleB 

10 

11 29 

124 16 

11 

55 

121 32 

12 20 

118 50 


20 

11 25 

135 41 

11 

54 

133 26 

12 23 

131 13 


30 

11 16 

146 57 

11 

47 

145 13 

12 19 

143 32 

Aeaa 

10 

11 5 

158 2 

11 

40 

156 53 

12 13 

155 45 


20 

11 1 

169 3 

11 

35 

168 28 

12 9 

167 54 


30 

10 57 

180 0 

11 

32 

180 0 

12 6 

180 0 

Becu 

10 

10 57 

190 57 

11 

32 

191 32 

12 6 

192 6 


20 

11 1 

201 58 

11 

35 

203 7 

12 9 

204 15 


30 

11 5 

213 3 

11 

40 

214 47 

12 13 

216 28 

CKOpnMOH 

10 

11 16 

224 19 

11 

47 

226 34 

12 19 

228 47 


20 

11 25 

235 44 

11 

54 

238 28 

12 23 

241 10 


30 

11 29 

247 13 

11 

55 

250 23 

12 20 

253 30 

Opeiieu 

10 

11 32 

258 45 

11 

51 

262 14 

12 12 

265 42 


20 

11 23 

270 8 

11 

34 

273 48 

11 47 

277 29 


30 

11 7 

281 15 

11 

12 

285 0 

11 16 

288 45 

Ko3epor 

10 

10 43 

291 58 

10 

38 

295 38 

10 34 

299 19 


20 

10 11 

302 9 

10 

0 

305 38 

9 47 

309 6 


30 

9 36 

311 45 

9 

nJ 

314 55 

8 56 

318 2 

BoaoJiefi 

10 

9 3 

320 48 

8 37 

323 32 

8 12 

326 14 


20 

8 31 

329 19 

8 

2 

331 34 

7 33 1 

333 47 


30 

8 4 

337 23 

7 

33 

339 7 

7 1 

340 48 

PbiSbi 

10 

7 45 

345 8 

7 

10 

346 17 

6 37 

347 25 


20 

7 29 

352 37 

6 55 

353 12 

6 21 

353 46 


30 

7 23 

360 0 

_L 


360 0 

6 14 

_I 

360 0 
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3HaKM 

30AwaKa 

^eCHTH- 

rpa«yc- 

Hbie 

rejuiecnoHT 
Han6o.ibmMM neHb 15 h 
Bbiccyra nojiioca 40;56° 

CpeflHHH IlOHT 
Han6o-ibmnM aeHb 15V2 
BucoTa nonioca 45; 1° 

ycTba BopHccpeHa 
HaMfSojibuiMfi aeHb 16 h 

Bbicara nomoca 48; 32° 


Cjio;KeHHbie 

BpeMetta 


CjiowetfHbie 

BpeMeHa 


CjioxceHHbie 

BpeMeHa 

Obch 

10 

5 40 

5 40 

5 8 

5 8 

4 36 

4 36 


20 

5 47 

11 27 

5 14 

10 22 

4 43 

9 19 


30 

6 5 

17 32 

5 33 

15 55 

5 1 

14 20 

Tejieu 

10 

6 29 

24 1 

5 58 

21 53 

5 26 

19 46 


20 

7 4 

31 5 

6 34 

28 27 

6 5 

25 51 


30 

7 46 

38 51 

7 20 

35 47 

6 52 

32 43 

EjlH3HCHbl 

10 

8 38 

47 29 

8 15 

44 2 

7 53 

40 36 


20 

9 32 

57 1 

9 19 

53 21 

9 5 

49 41 


30 

10 29 

67 30 

10 24 

63 45 

10 19 

60 0 

PaK 

10 

11 21 

78 51 

11 26 

75 11 

11 31 

71 31 


20 

12 2 

90 53 

12 15 

87 26 

12 29 

84 0 


30 

12 30 

103 23 

12 53 

100 19 

13 15 

97 15 

JleB 

10 

12 46 

116 9 

13 12 

113 31 

13 40 

110 55 


20 

12 52 

129 1 

13 22 

126 53 

13 51 

124 46 


30 

12 51 

141 52 

13 22 

140 15 

13 54 

138 40 

Aeea 

10 

12 45 

154 37 

13 17 

153 32 

13 49 

152 29 


20 

12 43 

167 20 

13 16 

166 48 

13 47 

166 16 


30 

12 40 

180 0 

13 12 

180 0 

13 44 

180 0 

Becbi 

10 

12 40 

192 40 

13 12 

193 12 

13 44 

193 44 


20 

12 43 

205 23 

13 16 

206 28 

13 47 

207 31 


30 

12 45 

218 8 

13 17 

219 45 

13 49 

221 20 

CKOpnMOH 

10 

12 51 

230 59 

13 22 

233 7 

13 54 

235 14 


20 

12 52 

243 51 

13 22 

246 29 

13 51 

249 5 


30 

12 46 

256 37 

13 12 

259 41 

13 40 

262 45 

CTpejieix 

10 

12 30 

269 7 

12 53 

272 34 

13 15 

276 0 


20 

12 2 

281 9 

12 15 

284 49 

12 29 

288 29 


30 

11 21 

292 30 

11 26 

296 15 

11 31 

300 0 

Ko3epor 

10 

10 29 

302 59 

10 24 

306 39 

10 19 

310 19 


20 

9 32 

312 31 

9 19 

315 58 

9 5 

319 24 


30 

8 38 

321 9 

8 15 

324 13 

7 53 

327 17 

Boaoaefl 

10 

7 46 

328 55 

7 20 

331 33 

6 52 

334 9 


20 

7 4 

335 59 

6 34 

338 7 

6 5 

340 14 


30 

6 29 

342 28 

5 58 

344 5 

5 26 

345 40 

Pw6w 

10 

6 5 

348 33 

5 33 

349 38 

5 1 

350 41 


20 

5 47 

354 20 

5 14 

354 52 

4 43 

355 24 


30 

5 40 

360 0 

5 8 

360 0 

4 36 

360 0 
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II.9. O wcmHbix aonpocax, cea.3aH.Hbix c epexteHOMu eocxoda 


ripeacae Bcero, ecaH hco6xojhmo onpeaeanTb npoaoaxHTeabHOCTb aaHHoro 
3H3 HJIH HOHH, Haao n03CHHTaTb HHCaO BpeMCHHHX rpaflVCOB JlJia COOTBeTCT- 
Byiomero xaHMaTa: aaa aHa — ot 3aHHMaeMoro CoaHpeM rpaayca ao anaMeT- 
paabHO npoTHBonoaoacHOH tohxh b HanpaBaemiH nocaeaoBaTeabHOCTH 3HaxOB 
3oanaxa, a aaa hohh — ot stoh anaMeTpaabHO npoTHBonoaoxHoii CoaHpy tohxh 
ao rpaayca, 3 aHHMaeMoro CoJiHpeM. CyMMa cooTBeTCTByiomHx bpcmchhmx 
rpaaycoB, aeaeHHaa Ha 15, aacr HHcao pa bH oa chctbchhhx aacoB b paccMaTpuBa- 
eMOM npoMOxyTxe bpcmchh. B3bb >xe V 12 aacTb ot stoh cyMMH, noayaHM 
ancao BpeMeHHbix rpaaycoB, cooTBeTCTByiomHx aaa Toro ace npoMeacyTxa 
BpeMeHH oaHOMy ce30HHOMy aacy 62 . 

ripoaoaxcHTeabHocTb [ce30HHoro] aaca moxcho onpeaeanTb h npome, ecaH 
H3 ynoMaHyToft TaOanpH BpeMeH Bocxoaa B3BTb pa3HocTb cToamax b Hen 
caojKeHHHx BpeMeH aaa rpaayca, 3aHHMaeMoro CoaHijeM a«eM (nan [aaa 
rpaayca, cooTBeTCTByiomero] awaMeTpaabHo npoTHBonoaoxcHoft Toaxe Hoabio), 
aaa paBHOaeHCTBeHHoro xpyra [T.e. b npaMOH ctfcepe ] h aaa cooTBeTCTByiomero 
KaHMaTa. B3aB 14 aacTb stoh pa3HocTH h caoacHB ee c 15 bpcmchhhmh 
rpaaycaMH oaHoro paBHOaeHCTBeHHoro aaca, ecaH cooTBeTCTByiomHH rpaayc 
HaxoaHTCa b ceBepHOH noayoxpyjxHOCTH, nan BHaTa ee H3 ynoMaHyrax 15 
rpaaycoB, ecaH oh HaxoaHTCa b kkkhoH, mh noayaHM xoaHaecTBo bpcmchhhx 
rpaaycoB, cooTBeTCTByiomHx aaHHOMy ce30HH0My aacy 63 . 

XlaHHoe BpeMa b ce30HHHx aacax mo*ho npeBpaTHTb b paBHoaeHCTBCHHHe, 
yMHoxcHB KoanaecTBO aHeBHbix aacoB Ha ancao bpcmchhhx rpaaycoB, 
cooTBeTCTByiomHx 3TOMy aHio b paccMaTpHBaeMOM xaHMaTe, a xoanaecTBO 
HoaHHx aacoB — Ha Taxoe *ce ancao, cooTBeTCTByiomee Hoan. B3aB V \5 aacTb 
ot noayaeHHoro ancaa, noayaHM xoanaecTBo paBHoaeHCTBeHHHx aacoB. 
06paTHO, aaHHoe ancao paBHoaeHCTBeHHHx aacoB mh mojkcm o 6 paTHTb b 
ce30HHHe, yMHOJKHB hx Ha 15 h pa3aeaHB Ha ancao bpcmchhhx rpaaycoB, 
cooTBeTCTByiomHx oaHOMy aacy aaa aaHHoro npoMeacyTxa BpeMeHH. 

Aaaee, ecaH HaM 3 a hh aaTa h BeanawHa Kaxoro-HH 6 yab [ce30HH0ro] aaca, 
mh onpeaeaHM cHaaaaa BoexoaamHH rpaayc 3oaHaxaabHoro xpyra, yMHoacHB 
(aHeM) ancao aacoB, npomeamHx ot Bocxoaa CoaHpa, a Hoabio — ot 3axoaa, 
Ha ancao bpcmchhhx rpaaycoB cooTBeTCTByiomero [ce30HHoro] aaca. lloayaeH- 
Hoe ancao npnOaBHM xo BpeMeHH Bocxoaa b yxa3aHHOM xaHMaTe 3aHHMaeMoro 
CoaHneM rpaayca (aHeM) nan [x rpaaycy, cooTBercTByiomeMy ] aHaMerpaabHO 
npoTHBonoaoacHoft Toaxe (Hoabio). Tot rpaayc, xOToporo aocTHraeT OTcanTH- 
BaeMoe ancao, 6 yaeT BoexoaamHM [b stot momcht] 64 . 

Ecan ace mh xothm onpeaeaHTb rpaayc, HaxoaamHHCa [b aaHHbift momcht] 
Haa 3eMaen b cepeaHHe He6a, to Bceraa [T.e. xax aaa aHa, Tax h aaa hohh j 
yMHoacaeM ancao cc3ohhhx aacoB, npomeamHx ot nocaeaHero noayaHa ao 
aaHHoro aaca, Ha cooTBeTCTByiomee oaHOMy aacy ancao bpcmchhhx rpaaycoB. 
IIoayaeHHoe ancao npn6aBHM xo BpeMeHH Bocxoaa b npaMOH c<])epe 3aHHMaeMoro 
CoaHneM rpaayca. Tot rpaayc [3oaHaxaabHoro xpyra], na xotophh npnaerca 
OTCHHTHBaeMoe ancao, 6yaer HaxoaHTbca b stot momcht Haa 3eMaen b cepeaHHe 
He6a. 

ToaHO Tax ace no BocxoaameMy rpaaycy mh onpeaeanM rpaayc, aeaainHH 
nonoaaM He6o Haa 3eMaen, ecan HaiiaeM b TaOaHpe aaa paccMaTpHBaeMoro 
xjiHMaTa cyMMy BpeMeH, cooTBeTCTByromyio BocxoaameMy rpaaycy. Bceraa 
[T.e. xax HOabK), Tax h aneM] snanTaa H3 Hero 90 bpcmchhhx rpaaycoB 
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aeTBepTH [paBHOAeHCTBeHHoro Kpyra MeacAy ropH30HTOM h MepHAHaHOM ], no 
cji 02 kchhum BpcMCHaM, onpeAeAaeMHM H3 Ta 6 annH fljia npaMOH ccfiepbi, HaxoflHM 
cooTBeTCTByiomHH yKa 3 aHHOMy ancjiy rpaayc, HaxOAflnjHHca b otot momcht b 
cepeflHHe He 6 a. 06paTHO, no rpaaycy, HaxoaameMyca Has 3ewuieH b cepeflime 
He 6 a, mu noAyaHM BocxoAamnH rpaayc, earn HanfleM b Ta 6 AHpe /yia npaMofi 
C(JjepH cyMMy bpcmch, cooTBCTCTByiomyio rpaaycy, HaxoaameMyca b cepeflHHe 
He 6 a. Bceraa npn 6 aBAaa k HeMy Te ace 90 rpaaycoB, mu onpeaejiaeM no cyMMe 
bpcmch fljia AAHHoro KjiHMaTa, xaxoii rpaayc cooTBeTCTByeT 3T0My ancjiy. 3 tot 
rpaayc 6 yAeT BocxoAamHM 65 . 

OaeBHAHo, hto aah acHBymnx Ha oahom h tom ace nojiyAeHHOM xpyre 
CoAHne 6 yAeT OTcroaTb ot noJiyAHa hah noAyHoan Ha OAHHaxoBoe hhcao 
paBHOACHCTBeHHHx aacoB. Run Tex ace, kto He acHBeT Ha oahom nojiyAeHHOM 
xpyre, pa3H0CTb, BbipaaceHHaa bo BpeMeHHbix rpaaycax paBHOAeHCTBeHHoro 
xpyra, 6 yAeT paBHa pa3HOCTH rpaAycoB MeacAy cooTBeTCTByiomHMH nojiyAeHHHMH 
xpyraMH. 

10. 06 yrjiax, o6pa3yeMbix xpyroM, npoxOAamwM aepe3 cepeAHHw 
30AHaxaAbHbix co3Be3AHfi, h noAyAeHHHM xpyroM 

fljia 3aBepmeHHa pa36HpaeMoft Teopnn ocraeTca pacCMOTpeTb yrjna, 
o6pa3yeMbie xpyroM, npoxoAantHM aepc3 cepeAHHH 30AHaxajibHbix c03Be3AHii. 
IlpeacAe Bcero HyacHo HMeTb b BHAy, a-ro 6ojibmHe xpyra o6pa3yiOT MeacAy 
co 6 oh npaMofi yroA, ecjiH, onncaB H3 tohxh nepeceaeHHa arax xpyroB xax H3 
noAioca jno6biM paAHycoM oxpyacHOCTb [nepneHAHxyAapHo ahhhh hx nepece¬ 
aeHHa], mm yBHAHM, hto Ayra 3toh oxpyacHOCTH MeacAy coAepacamHMH yroA 
AyraMH cocraBJiaeT aeTBepTb onncaHHoro xpyra. Boo6ine ace yroA HaxjiOHa AByx 
njiocxocrefi Tax otH ocnTca x MenapeM npaMHM yrAaM, xax OTceaeHHaa Ayra 
onucaHHOH ynoMaHyTHM o6pa30M oxpyacHOCTH — xo Been oxpyacHOcra. TaxHM 
o6pa30M, ecjiH nepHMeTp otoh oxpyacHocra noAoacHTb paBHMM 360 aacraM, to 
cxojibxo TaxHx aacTen coAepacHT ynoMaHyTaa OTceaeHHaa Ayra, crojibxo aacreH 
6yaer 3axAioaaTbCH b CTarasaeMOM eio yrjie, ecAH npHHaTb npaMOH yroA 3a 
90 aacreH. 

Hto xacaeTca yrAOB, o6pa3yeMHx npn h3xjiohhom xpyre, to HaH6oAee 
BaacHHMH AAa paccMaTpHBaeMoif TeopHH 6yAyT Te, xoTopne noAyaaiOTca npn 
nepeceaeHHH ero b pa3AHaHbix noAoaceHHax c noAyAeHHHM xpyroM, a Taxace 
c ropH30HTOM h, HaxoHen, npH nepeceaeHHH c 6oAbmHM xpyroM, npoBeaeHHMM 
aepe3 noAiocH ropH30HTa. OAHOBpeMeHHO c othmh yraaMH onpeAejiaxyrca h 
Ayra nocjieAHero xpyra, 3axAioaeHHHe MeacAy ero nepeceaeHHaMH c 30AHaxajib- 
hhm xpyroM h noAKJCOM ropH30HTa, T.e. ToaxoH, Aeacanjen npaMo HaA toaoboh 66 . 
OnpeAeAeHHe xaacAoro H3 ynoMHHyTHx yrAOB HMeeT BaacHeiimee 3HaaeHHe aah 
paccMaTpHBaeMOH TeopHH, a Taxace b BHcmeii creneHH noAe3HO aas HaxoacAeHHa 
napajuiaxca JlyHM, onpeAeAHTb xotophh hhxohm o6pa30M HeB03MoacHO 6e3 
npeABapHTCAbHoro ycBoeHHa H3AoaceHHoro Bume. 

XoT3 b nepeceaeHHH AByx xpyroB, T.e. xpyra, npoxoA«mero aepe3 cepeAHHH 
3HaxoB 30AHaxa, h oahopo H3 nepecexaiomHx ero ynoMaHyTHx xpyroB, 
noAyaaiOTCfl Bcero aeTHpe yrAa, b AaAbHeiimeM mu 6 yAeM roBopHTb TOAbxo 06 
oahom, 3aHHMaiomeM Bceraa onpeAeAeHHoe noAoaceHHe. IlpeABapHTeAbHO 
yCAOBHMca, are BOo 6 me H3 AByx yrAOB, noAyaaiomHxca npn ynoMHHyTOH Ayre 
30AnaxaAbHoro xpyra b o 6 meM ceaeHHH othx xpyroB, mu 6 yAeM 6 paTb tot, 
xotoph# o 6 pameH x ceBepy, Tax hto Bee cbohctb3 h onpeAeAaeMHe 
KOAHaecTBeHHMe BeAHaHHM 6 yAyT OTHocHTbca x yrAaM Taxoro poAa. IlocxOAbxy 
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fljia aoKa3aTejibCTBa HaH6oaee npocTHM aBjiaeTca onpeaeaeHHe yraoB HaiuiOHHOro 
Kpyra c noayaeHHHM, mh HaaHeM c Hero 67 h npeacae Bcero noKaaceM, hto ase 
tohkh 30flHaKajibHoro Kpyra, OflHHaKOBO oTCToamne ot oshoh h toh ace tohkh 
paBHOfleHCTBHa, o6pa3yiOT paBHbie ynoMaHyTbie yrjiu. 

JleHCTBHTejibHO, nycTb ABr — ayra paBHoaeHCTBeHHoro Kpyra, ABE — 
ayra Kpyra, npoxoaamero aepe3 cepeaHHH 3H3kob 3oaHaKa, a TOHKa Z — 
nojiKic paBHoaeHCTBeHHoro Kpyra [pac. 2.9 ]. llo o6e ctopohh ot tohkh 
paBHoaoHCTBHa B otaoachm paBHbie ayrw BH h B0 h aepe3 noaK)C Z h tohkh 
H h © npoBeaeM ay™ ZKH h Z0A noayaeHHHx KpyroB. 

51 yTBepxaaio, hto yroa KHB paBeH yray Z0E. 3to aCHO H3 caeayiomero. ms 
T peyrojibHHK BHK HMeeT paBHbie yrjiu c TpeyrojibHHKOM B0A, TaK Kax o6a 
ohh HMeiOT TpH nonapHO paBHbie ctopohh, a hmchho HB, paBHyio B0, HK, 
paBHyio 0A, h BK, paBHyio BA. (Bee oto yace aoKa3aHO Bume.) CaeaoBaTeabHo, 
yroa KHB paBeH yray B0A, T.e. yray Z0E, hto h Tpe6oBaaocb aoxasaib. 

3aTeM HyxHo aoxasaTb, hto y a»yx tohck 
3oaHaKaabHoro xpyra, paBHOOTCToamHx ot oahoh h 
toh xe tohkh cojiHijeBopoTa, yrjiH, o6pa3yeMHe c 
noayaeHHHM xpyroM, BMecre B3HTHe, paBHH a»yM 
npaMHM yraaM. 

AeHCTBHTejibHo, nycTb ABr 6yaeT ayra xpyra, 
npoxoaamero nepe3 cepeaHHH 3hhkob 3oaHaxa, a 
B — tohk 3 coaHueBopoTa [pac. 2.10]. Otjioxhb 
ot Hee b o6e ctopohh paBHne ay™ BA h BE, 
npoBeaeM nepe3 tohkh A, E h noaioc Z 
paBHoaeHCTBeHHoro Kpyra ayrH ZA h ZE noay- 
aeHHHx KpyroB. 51 yTBepacaaio, hto yrau ZAB h 
ZEr, BMecre B3aTne, paBHH a»yM npaMHM. 

3to Taxace ohcbhaho. Tax xax tohkh A h E i49 

OaHHaKOBO OTCTOaT OT OAHOH H TOH Xe TOHKH 

coaHneBopora, to ayra AZ pas Ha ayre ZE, h, 
caeaoBaTeabHo, yroa ZAB 6yaeT paBeH yray 
ZEB. Ho yraH ZEB h ZEr, BMecre B3HTHe, paBHH 
aayM npaMHM yraaM. 3HanHT, yroa ZAB BMecre c 
yraoM ZEr paBeH a»yM npaMHM, hto h TpeSoBaaocb 
aoxa3aTb. 

IlpeaBapHTeabHO ycraHOBHB oto, B03bMeM noay- 
achhhh xpyr ABr A h noayoxpyacHOCTb 3oanaKaab- 
Horo Kpyra AEr [pnc. 2.11]. npeanoaoacHM, hto 
A — TOMKa 3HMHero coaHueBopoTa. H3 noaioca 
A paanycoM, paBHHM cropoHe BnncaHHOro KBaapaTa, onHmeM noayoKpyacHOCTb 
BEA. Tax Kax noayaeHHHH Kpyr ABrA npoBeaeH nepe3 noaiocn xpyroB 
AEr h BEA, to ayra EA paBHa HeTBepra oxpyacHOCTH. 

CaeaoBaTeabHo, yroa AAE npaMoii. Toraa coraacHO aoxa3aHHOMy Bume 
6yaeT npaMHM h yroa npn Tonxe aeTHero coaHpeBopoTa. 3to h xpeSoBaaocb 
AOxa3aTb. 

Aaaee, nycTb ABrA — noayaeHHHH xpyr, a AEr — noayoKpyacHOCTb iso 
paBHoaeHCTBeHHoro Kpyra [pnc. 2.12]. npoBeaeM noayoKpyacHOCTb 3oanaKaab- 
Horo Kpyra AZr Tax, hto6h A 6 ha a tohkoh oceHHero paBHOaeHCTBHa. H 3 
ToaKH A xaK H3 noaioca paanycoM, paBHHM cropoHe BnncaHHOro KBaapaTa, 
onnineM noayoKpyacHOCTb BZEA. Toraa Ha ochob3hhh Tex ace caMHx 
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paccyameHHH, nocxoJibxy ABrA rrpoBejeHa aepe3 nojnocbi oxpyxHOcreii AEr 
h BEA, flyra Z h EA cocraBJiaioT aeTBepTH oxpyxHocra. TaxHM o6pa30M, 
AZ — Toaxa 3HMHcro coJiHiteBopoTa, a flyra ZE npH6jin3HTejibHo cocraBJiaeT, 
xax 6 hjio flOxa3aHO Biune, 23;51 rpaayca. 

C^eaoBaTejiBHo, Bca Ayra ZEA paBHa 113;51 rpaAycaM h yron AAZ coc- 
TaBJiaeT 113;51 Taxnx rpaAycoB, xaxax b rrpaMOM yrjie coAepxHTca 90. flanee, 



Pmc. 2.13 




Ha ocHOBaHHH floxa3aHHoro Bame yroji y Toaxn BeceHHero paBHoaeHCTBHa 6yaeT 
paBHa-rbca 66;9 rpaAycaM, HeAOcraiomHM ao A»yx npaMiax yraoB. 

flajiee, nycrb ABrA 6yACT nojiyAeHHHii xpyr [phc. 2.13], AEr — 
nojiyoxpyxcHocTb paBHOAeHCTBeHHoro xpyra, a BZA — 30AHaxajibHoro xpyra, 
Tax hto Toaxa Z no npeAnoAoxerano ecrb Toaxa oceHHero paBHOACHCTBua. 
flyra xe BZ nycrb BHaaane cooTBeTcrayeT fleBe — ABeHaAuaToii aacra 30AHaxa. 
ToiAa Toaxa B — HaaaAo 3Haxa fleBH. CHOBa H3 nojnoca B paccroaHHeM, 
paBHbiM cropoHe BnncaHHoro xsaApaTa, oimnieM nojiyoxpyxHOCTb H0EK, h 
3aAaAHMca nejibio onpeAejiHTb yroji KB0. 

Tax xax nojiyAeHHbift xpyr ABrA npoxoAHT aepe3 nojnocu xpyroB AEr h 
HEK, to xaxAaa H3 Ayr BH, B0 h EH oxaxerca paBHOH aeTBepTH oxpyxHocra. 
Ho Ha ocHOBaHHH nocrpoeHHa OTHomeHHe npaMOH, CTaraBaiomeH yABoeHHyio 
Ayry BA, x npaMoii, CTaraBaiomeH yABoeHHyio HA, cocraBJiaeTCa H3 OTHomeHua 
npaMOH, CTaraBaiomeH yABoeHHyio BZ, x npaMOH, craniBaiomefi yABoeHHyio 
©Z, h OTHomeHHH npaMoii, CTaraBaiomeH yABoeHHyio E0, x npaMOH, 

CTaraBaiomeH yABoeHHyio EH. 

Ho, corjiacHO H3JioxeHHOMy Biame, yABoeHHaa Ayra BA paBHa 23;20 
rpaAycaM h CTaniBaiomaa ee npaMaa cocraB^aeT 24; 16 aacra. YABoeHHaa Ayra 
AH paBHa 156;40 rpaAycaM, h cramBaiomaa ee npaMaa — 117;31 aacraM. 
flajiee, yABoeHHaa Ayra ZB paBHa 60 rpaAycaM, h cramBaiomaa ee npaMaa — 
60 aacraM, a yABoeHHaa Ayra Z0 — 120 rpaAycaM, h cramBaiomaa ee 
npaMaa — 103;55,23 aacraM. CjieAOBaTejibHO, earn H3 OTHomeHHa 24; 16 x 
117;31 BMAejiHTb OTHomeHHe 60 x 103;55,23, ocraHerca OTHomeHHe npaMOH, 
CTaraBaiomeH yABoeHHyio Ayry 0E, x npaMOH, cramBaiomeH yABoeHHyio EH, 
paBHoe npH6jiH3HTejibHO othoihchhio 42;58 x 120. Ho CTaniBaiomaa yABoeHHyio 
Ayry EH npaMaa cocraB;iaeT 120 aacreH. CjieAOBaTejibHO, npaMaa, CTaniBaiomaa 
yABoeHHyio Ayry ©E, 6yAeT paBHa 42;58 thkhm xe aacraM. TaxHM o6pa30M, 
yABoeHHaa Ayra 0E 6yAeT paBHa npn6nH3HTejibHo 42 rpaAycaM, a caMa Ayra 
©E — 21 TaxoMy xe rpaAycy. CneAOBaTenbHo, bch Ayra ©EK h 

cooTBeTCTByiomHH eii yron KB© 6yAyT paBHM 111 rpaAycaM. 

TorAa Ha ochob3hhh AOxa3aHHoro paHee yro;i, nonyaaiomnHca npn Haaane 
CxopnnoHa, roxe paBeH 111 rpaAycaM, a xaxAHH H3 yrnoB npn Haaajie Tejibpa 
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h Ha Baa e Ph6 6yaeT paBeH HeaocraiowHM ao asyx npaMMx 69 rpaaycaM, hto 
h Tpe6oBajiocb aoxa3aTb. 

riocne OToro Ha tom ace caMOM aepTexe [pnc. 2.13] noaoxHM, bto ayra 
ZB paBHa a»yM aBeHaanaTMM aacraM [3oanaxaabHoro xpyra], Tax bto Toaxa 
B 6yaeT HaaaaoM JIbBa. ripw Tex xe caMhix npeanoaoxeHHax aa a apymx 
[3HaxoB] yaBoeHHaa ayra BA 6yaeT paBHOH 41 rpaaycy, a CTarHBaiomaa ee 
npaMaa coct3bht 42;2 aacra. YaBoeHHaa ayra AH paBHa 139 rpaaycaM, 
a CTarHBaiomaa ee npaMaa — 112;24 aacraM; ZB paBHa 120 rpaaycaM, a 
CTarHBaiomaa ee npaMaa — 103;55,23 aacraM; yaBoeHHaa Z© paBHa 60 
rpaaycaM, a CTarHBaiomaa ee npaMaa — 60 aacraM. 

CaeaoBaTeabHo, earn mh CHosa H 3 oTHomeHHa 42;2 k 112;24 BwaeaHM 
OTHomeHHe 103;55,23 k 60, to ocraHerca OTHomeHHe npaMofi, craniBaiomeH 
yaBoeHHyio ayry @E, k npaMoft, crarHBaiomeH yaBoeHHyio EH, a hmchho 
OTH omeHHe 25;53 k 120. CaeaoBaTeabHo, npaMaa, CTarHBaiomaa yaBoeHHyio 
ayry ©E, oxaxeTca paBHOH 25;53 t 3 khm xe aacraM. TaxHM o 6 pa 30 M, yaBoeHHaa 
ayra ©E 6 yaer paBHa npH6jiH3HTejibHO 25 rpaaycaM, a caMa ayra ©E — 
121/2 t3khm *e rpaaycaM; 3HaaHT, Bca ayra ©EK h yroa KB© 6 yayT paBHU 
1021/2 rpaaycaM. 

Ha OCHOB3HHH Tex *e paccyxaeHHH yroa npn Haaaae CTpeabna 6yaeT 
Toxe paBeH 102 1/2 rpaaycaM. Kaxauii xe H3 yraoB npn Haaaae BaH3HenoB h 
B oaoaea 6yaer paBeH HeaocraiomHM ao a»yx npaMMx 771/2 rpaaycaM. TaxHM 
o6pa30M, mm aoKa3aan npeanoaoxeHHoe. 

Tot xe caMbiii xoa BhmHcaeHHa npHMeHHM h aaa 60aee mcjikhx aeaeHHH 
HaxaoHHoro xpyra. Ha a npaxTHaecxoro npHMeHeHHa otoh TeopnH 6 yaer 
aocraToaHo, ecan npHBecra aaHHbie aaa xaxaon h 3 aseHaanaTH aacreii 3 oaHaxa. 


11. 06 yraax, o6pa3yeMbix tcm xe HaxaOHHbiM xpyroM c ropH30HTOM 

Flocae 3Toro mm noxaxeM, xaxHM o6pa30M aaa aaHHoro xaHMaTa 
onpeaeaaroTca yrau, o6pa3yeMbie 3oaHaxaabHbiM xpyroM c ropH30HTOM 68 , Tax 
xax h aaa hhx cooTBeTcroyiomHH MeToa 6yaeT aerae, 
aeM aaa ocraabHHX [yraoB ]. OaeBHaHO, hto yrau, 
o6pa3yeMbie c noayaeHHHM xpyroM, 6yayT tcmh xe, 
hto h ero yrau c ropH30HTOM b npaMOH ctfcepe. A 
bto6w noayaHTb hx 3HaaeHHa b HaxaoHHOH o{)epe, 
HyxHO CHaaaaa noxa3aTb, bto tohxh 3oaHaxaabHoro 
xpyra, paBHooTcroamHe ot oaHofi h toh xe tobxh 
paBHOaeHCTBHa, o6pa3yK)T C ropH30HTOM paBHMC apyr 
apyry yrau. 

flycTb ABTA — noayaeHHHH xpyr, AET — 
noayoxpyxHOCTb paBHoaeHCTBeHHoro xpyra, a BEA — 
xpyra ropH30HTa (pnc. 2.14). npoBeaeM ase ayrn, 
ZH© h KAM, HaxaoHHoro xpyra, pacnoaoxeHHMe 
Tax, bto6n xaxaaa H3 aeyx Toaex Z h K cooTBercTBOBaaa ocemieMy 
paBHoaeHCTBHio h ayra ZH paBHaaacb ayre KA. 

SI yTBepxaaio, hto yroa EH© 6 yaeT paBeH yray AAK. 

3to acHO H3 caeayiomero. TpeyroabHHX EZH HMeeT paBHHe yran c 
TpeyroabHHXOM EKA, nocxoabxy Ha ochob3hhh aoxa3aHHoro paHee Tpn ctopohh 
oaHOro TpeyroabHHxa nonapHO paBHH TpeM cropoHaM apyroro, a hmchho ayra 
ZH paBHa KA, ayra HE ropH30HTa paBHa EA, a ayra BpeMeim Bocxoaa EZ 
paBHa EK. CaeaoBaTeabHo, yroa EHZ 6yaeT paBeH EAK, a ocraiomHHca yroa 
EH© paBeH AAK, aro h Tpefxmaaocb aoxa3aTb. 
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9 l Taxxe yTBepxaaio, hto yrau [Mexay 3 oaHaxaabHHM KpyroM h 
ropH30HT0M ] npn aByx awaMeTpajibHO npoTHBonoaoxHHx Toaxax [3oaHaxaabHoro 
xpyra], a hmchho o^hh npn Bocxoaameii h apyroii npn 3axoaameii, cocraBaaKTr 
BMecTe asa npaMHx yraa. 

fleHCTBHTeabHO, ecan mm HaaepraM xpyr ABrA ropH30HTa h AErZ 30anaxa, 
nepecexaiomHeca b Toaxax A h f [pnc. 2.15], to yraH ZAA h AAJE, B3aThie 
i56 BMecre, paBHbi asyM npaMHM yraaM. Ho yroa ZAA paBeH ZTA, Tax aro BMecre 
B3aTbie yraH ZTA h AAE o6pa3yMT asa npaMHx yraa, aro h Tpe6oBaaocb aoxa3aTb. 

IlocKoabKy aoxa3aHO, aro y a»yx Toaex [30aHaxaabHoro xpyra], oaHHaxoBO 
OTCToamHx ot oaHOH h toh xe ToaxH paBHOaeHCTBHa, 6yayT paBHu yraH, 
o6pa3yeMHe c tcm ace ropH30HT0M, to moxho noxa3aTb, aro y aeyx Toaex, 




oaHHaxoBO OTcroamHX ot oaHOH h toh ace ToaxH coaHueBopoTa, oaHoii 
BocxoaameH h apyroii 3axoa»meii, BMecre B3arae yrau 6yayT paBHaTbca aeyM 
npaMHM yraaM. 

TaxHM o6pa30M, ecaH mh HaftaeM Bocxoa«mne yrau ot 0bh3 ao Kaenmeii, 
to oaHOBpeMeHHO 6yayT noayaeHH BocxoaamHe yrau aaa apyroii noayoxpyac- 
hocth h 3axoaamHe yraH aaa o6eHx noayoxpyacHocreii. KaxHM o6pa30M aro 
onpeaeaaeTca, mh H3aoacnM xopotxo, noab3yacb b xaaecTBe npHMepa toh ace 
caMoii napaaaeabio, a hmchho TOii, Ha xoTopoii ceBepHHii noax>c noaHHMaeTca 
Haa ropH30HTOM Ha 36 rpaaycoB 69 . 

OaeHb aerxo MoacHO onpeaeaHTb yrau, o6pa3yeMHe 3oanaxaabHHM xpyroM 
c ropH30HT0M b paBHoaeHCTBeHHHx Toaxax [Haaaaa 0 bh3 h KaemHeii ]. 
fleiiCTBHTeabHO, ecan [Ha pHC. 2.16] npoBecrn noayaeHHHii xpyr ABrA, 
boctomh yio noayoxpyacHOCTb ropH30HTa AEA, aeTBepTb EZ paBHoaCHCTBeHHoro 

157 h a»e aeTBepTH EB h Er 3oaHaxaabHoro xpyroB Tax, hto6h b roaxe E aaa 
aeTBepTH EB npeanoaaraaocb oceHHee, a aaa aeTBepTH Er BeceHHee 
paBHoaeHCTBHe, Toaxa B 6biaa Toaxoii 3HMHero, a T — aeTHero coaHpeBopoTOB, 
h ecan ayra AZ paBHa no npeanoaoaceHHK) 54 rpaaycaM, a xaacaaa H3 BZ h 
Zr npn6aH3HTeabHO 23;51 rpaaycaM, to ayra TA oxaxerca paBHoii 30;9, a 
BA — 77;51 t3xhm xe rpaaycaM. CaeaOBaTeabHO, nocxoabxy E ecrb noaioc 
noayaeHHoro xpyra, to o6pa3yeMHii b Haaaae 0bh3 yroa AEr coct3bht 30;9 
t3xhx rpaaycoB, xaxnx npaMoii yroa HMeeT 90, a yroa AEB b Haaaae KaemHeii 
HMeeT 77;51 Taxnx *e rpaaycoB. 

flaa o&bacHeHHH MeToaa onpeaeaeHHa [yraoB ] b ocraabHHx Toaxax B03bMeM, 
HanpHMep, BocxoaamHii yroa, o6pa3yeMHii y ropH30HTa HaaaaoM Teabpa. 

IlyCTb ABrA 6yaeT noayaeHHHii xpyr, a BEA — BOcroaHaa noayoxpyxHOCTb 

158 paccMaTpHBaeMoro ropH30HTa [pnc. 2.17]. IIpoBeaeM noayoxpyxHOCTb AEr 
3oaHaxaabHoro xpyra Tax, aTo6n Toaxa E 6biaa HaaaaoM Teabpa. H Tax xax 
b paccMaTpHBaeMOM xaHMaTe npn Bocxoae Haaaaa Teabira Haa 3eMaeii b 
cepeaHHe He6a ctoht 17;41 rpaaycoB Paxa (mh yxe noxa3aan, xaxHM o6pa30M 
aro onpeaeaaeTca npn noMomn npHBeaeHHoii h3mh Ta6annH BpeMeH Bocxoaa) 70 , 



62 


11.12. 06 yijiax Mexcdy HaKJiOHHUM KpyeoM u KpyeoM ebicomu 


to ayra Er 6yaeT MeHbme aeTBepTH OKpyacHOcra. H 3 nomoca E paccroaHHeM, 
paBHUM BnHcaHHOH b Kpyr cropoHe KBaapaTa, onHmeM ayry 6oabinoro Kpyra 
@HZ h aonoaHHM aeTBepTH KpyroB ErH h EA0. Toiaa ayra ArZ h ZH0 
Toace Kaacaaa paBHa aeTBepTH Kpyra BcneacTBHe Toro, hto ropH30HT BE0 
npoxoaHT aepe3 noaiocH nonyaeHHOro Kpyra ZrA h 6oabmoro Kpyra ZH0. 
flaaee, TaK KaK 17;41 rpaaycoB PaKa otctoht Ha 22;40 rpaayca k ceBepy no 
6oabraoMy Kpyry, npoxoaameMy aepe3 ero noaiocu (oto Toace yace noxa3aHO 
h3mh [b Ta6aHue ckjiohchhh ]), a noayaeHHUH xpyr otctoht ot nomoca Z 
ropH30HTa Ha 36 rpaaycoB no toh ace c3moh ayre ZrA, to nonyaHTca, hto 
ayra Zr paBHa 58;40 rpaaycaM. Ecjih oto h3bcctho, to ocraabHoe nonyaaeTca 
H3 aepTeaca: othohichhc npaMOH, crarnBaionieH yaBoeHHyio ayry TA, k npaMOH, 
CraniBaiomeH yaBoeHHyK) AZ, cocTaBaaerca H3 OTHomeHHa npaMOH, craniBaio- 
men yaBoeHHyro TE, k npaMOH, craniBaiomeH yaBoeHHyio EH, h OTHomeHHa 
npaMon, CTarHBaionieH yaBoeHHyio ayry H0, k npaMOH, CTaniBaiomeH 
yaBoeHHyio 0Z. 

Ho conaacHO H3noaceHHOMy Bume yaBoeHHaa ayra TA paBHa 62;40 rpaaycaM, 
a craniBaiomaa ee npaMaa cocTaBaaeT 62;24 aacTH; yaBoeHHaa ayra AZ paBHa 
180 rpaaycaM, a craniBaiomaa ee npaMaa — 120 aacraM. Jlajiee, yaBoeHHaa 
ayra TE paBHa 155;22 rpaaycaM, a craniBaiomaa ee npaMaa — 117; 14 aacraM. 
YaBoeHHaa ayra EH paBHa 180 rpaaycaM, a craniBaiomaa ee npaMaa — 120 
aacraM. CaeaOBaTeabHO, ecriH H3 OTHomeHHa 62;24 k 120 BuaeaHTb OTHomeHHe 
117; 14 k 120, to y Hac nonyaHTca OTHOmemie npaMOH, craniBaiomeH yaBoeHHyio 
ayry 0H, k npaMOH, craniBaiomeH yaBoeHHyio ayry ©Z, a hmchho 63;52 k 
120. Ho npaMaa, craniBaiomaa yaBoeHHyio ayry ©Z, cocraBaaeT 120 aacreii, 
h, CaeaOBaTeabHO, npaMaa, CTaniBaiomaa yaBoeHHyio ayry 0H, coct3bht 63;52 
TaKne ace aacTH. TaKHM o6pa30M, yaBoeHHaa ayra ©H 6yaeT paBHa 64;20 
rpaaycaM, a caMa ayra ©H, a TaKace yroa HE© paBHu TaKHM ace 32; 10 
rpaaycaM. 3to h TpeooBanocb noKa3aTb. 

Mto6h He roBopHTb oaHO h to ace ans Kaxaoro cnyaaa h He pacTaniBaTb 
H3aoaceHHe OToro cohhhchhh, ocaaceM, hto tot ace caMHH cnoco 6 6 yaeT 
npHMeHeH h3mh h an* ocraabHux aseHaaiiaTux aacTeft 3oaHaxa h apynix 
mmMaTOB. 


12. 06 yrnax h ayrax, o6pa3yeMwx TeM ace h3kjiohhhm KpyroM 
h KpyroM, npoBeaeHHbiM aepe3 noaiocbi ropH30HTa 

HaM ocTaeTca eme H3noacHTb, k3khm MeroaOM npn npoH3BonbHOM HamiOHe 
ccJiepH h noaoaceHHH Kpyra, npoxoaamero aepe3 cepeaHHH 3oaHaKaabHHx 
C03Be3aHH, onpeaeaaioTca ero yrjiH c KpyroM, npoBeaeHHUM aepe3 nomocH 
ropH30HT3. OaHOBpeMeHHO, KaK mh CKa3ann, KaacaHH pa3 6yayT onpeaeaaTbca 
ayni Kpyra, npoBeaeHHoro aepe3 noaiocbi ropH30HTa, 3aicaioaeHHbie Meacay 
tohkoh, Haxoaameiica npaMO Haa iwioboh, h ceaeHHeM ototo Kpyra c 
HamiOHHUM. BHaaane mh onaTb H3.ioacHM to, hto TpeOyerca npeaBapHTeabHO 
3H3Tb ana H3yaeHHa OToro pa3aeaa, h npeacae Bcero noKaaceM, aTo ecan ToaKH 
3oaHaKaabHoro Kpyra paBHOOTCTOaT ot o«hoh h toh ace ToaKH coaHiieBopoTa 
h oTceKaiOT no o6eHM cropoHaM noayaeHHoro Kpyra oaHHaKOBHe aacoBue 
yr.TH — oaHH k BOCTOKy, apyroii k 3anaay, — TO ayra 6onbmHX KpyroB, 
npoBeaeHHue k othm ToaKaM H3 ToaKH, HaxoaameHca npaMO Haa iwioboh, 
6yayT paBHH, a o6pa30BaHHHe npn hhx yrnu, B3aTHe yK333HHHM h3mh Bume 
o6pa30M 71 , 6yayT cocraBaaTb b cyMMe a®a npaMHX yrna. 

ZlefiCTBHTejibHO, nyCTb ABr — OTpe30K noayaeHHoro Kpyra, h nycrb Ha 
HeM B 6 yaeT ToaKa, Haxoaamaaca npaMO Haa roaoBoii, a T — nomoc 
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paBHoaeHCTBeHHoro Kpyra [pwc. 2.18]. IlpoBeaeM a»e ayra 30aHaKaabHoro Kpyra, 
AAE h AZH, pacnoaoaceHHue Tax, htooh tomkh A h Z HaxoamiHCb Ha paBHux 
paccrosHHHX ot oflHOH h toh ace TouKH coaHijeBopoTa h c Kaacaoil cropoHH no¬ 
ayaeHHoro xpyra ABr oTcexajiH Ha coeaHHsuomeH sth 
tohkh napaaaean oaHHaKOBbie ayra. 3aTeM nepe3 tom- 
kh A h Z npoBeaeM ayra 6ojibinnx xpyroB TA h 
rz ot noaioca T paBHoaeHCTBeHHoro xpyra, a Taxace 
BA h BZ ot HaxoaameHCH npsMO Has roaoBOH toh- 
KH B. 

51 yTBepxcaaio, mto ayra BA paBHa BZ, a yroa 
BAE BMecTe c yraoM BZA cocraBafliOT aaa npaMbix 
yraa. 

TaK KaK tomkh A h Z no npoxoaameii aepe3 hhx 
napaaaean otctoht or noayaeHHoro Kpyra ABr Ha oan- 
HaKOBhie ayra, to yroa BrA 6yaeT paBeH yray 

Brz. 



HTaK, HMCiOTca a»a TpeyroabHHKa, BrA h Brz, y kotopux nonapHO paBHu 
aBe CTopoHH, a hmchho TA h TZ, a CTOpoHa Br o6maa. PaBHu Taxace yraH 
BrA h Brz, 3aKjnoqeHHbie Meacay paBHhiMH cropoHaMH. CaeaOBaTeabHO, ohh 
HMeiOT paBHbic ocHOBaHHa BA h BZ h paBHbie yrabi BZr h BAr. Ho TaK KaK 
He3aaonro nepea 3thm 6biao aoKa3aHO, mto y a»yx Tonex [3oanaKaabHoro 
Kpyra], oaHHaKOBO OTCTOamnx or oanoft h toh ace tomkh coaHueBopoTa, yraH, 
o6pa3yeMHe c KpyroM, npoxoaamHM aepe3 noaiocn paBHoaeHCTBeHHoro Kpyra, 
BMecTe cocTaBaaioT aea npaMHx yraa 72 , to yrau TAE h TZA, BMecre B3aTue, 
6yayT paBHu aByM npaMHM yraaM. Ho 6Hao aOKa3aHO, mto yroa BAr paBeH 
BZr, h, CaeaOBaTeabHO, yrau BAE h BZA, BMecTe B3aTue, paBHu aByM 
npaMHM yraaM. 3to h Tpe6oBaaocb aOKa3aTb 73 . 

Ilocae 3Toro HyacHo aOKa3aTb, mto y Tex ace TOqeK 3oaHaKaabHoro Kpyra, 
OTCToan^Hx no o6e ctopohh ot noayaeHHoro Kpyra Ha oaHHaKOBHe aacoBue 
yraH, paBHH ayra 6oabniHx KpyroB, npoBeaeHHHx aepe3 hhx k tohkc, 
HaxoaameHca npaMO Haa roaoBOH, a noayaaromHeca npn hhx yraH [Meacay 
3oaHaKaabHHM KpyroM h KpyraMH bhcoth ] k BocTOKy h k 3anaay [ot 
noayaeHHoro Kpyra], B3aTHe BMecre, paBHu a»yM 
yraaM, o6pa3yeMHM npn Tex ace ToaKax noay- 
aeHHHM KpyroM, ecan b KaacaoM noaoaceHHH 
npoxoaamwe aepe3 noayaeHHHH Kpyr tohkh 6yayr 
HaxoaHTbca nan o6e ceBepHee, wm ooe roacHee tohkh 
[ pacnoaoaceHHOH ] npaMO Haa raaoBOH. 

IIpeanoaoacHM CHanaaa, mto o6e tomkh Haxo- 
aaTca roacHee. IlycTb ABrA — oTpe30K noayaeH¬ 
Horo Kpyra, h Ha HeM T — TOHKa, Haxoaamaaca 
npaMO Haa roaoBOH, a A — noaioc paBHoaeHCT¬ 
BeHHoro Kpyra [pnc. 2.19]. IlpoBeaeM aee ayra, 

AEZ h BH@, 30aHaKaabHoro Kpyra, pacnoaoaceH- 
HHe TaK, hto6h TOHKa E h cooTBeTCTByromaa eii 
TOHKa H oaHHaKOBO OTCTOaaH no toh ace napaa- 
aean no o6e ctopohh ot noayaeHHoro Kpyra 
ABrA. 3aTeM npoBeaeM nepe3 hhx ayra 6oabniHx KpyroB.* nepe3 T — ayra 
rE h TH, a nepe3 A — ayra AE h AH. Ha tom ace ocHOBaHHH, mto h BHtae, 
nocKoabKy HaxoaamHeca Ha oaHon h toh ace napaaaean tohkh E h H o6pa3yiOT 
paBHhie ayra no o6e ctopohh noayaeHHoro Kpyra, TpeyroabHHK TAE 6yaeT 
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HMeTb OflHHaKOBHe JTffl H CTOpOHH C TpeyTCVIbHHKOM TAH, TaK HTO CTOpOHa 

TE paBHa TH. 

Tenepb a yTBepxaax), hto yraH rEZ h THB, BMecTe B3HTHe, paBHH a»yM 
yraaM AEZ hjih AHB. 

fleHCTBHT&nbHO, TaK Kax yro ji AEZ Taxoii xe, hto h yroa AHB, a yroa 
TEA paBeH yray AHr, to, caeaOBaTeabHO, BMecre B3STHe yraH TEA h 
THB paBHbi yray AEZ. TaKHM o6pa30M, BMecre 
B3HThie Becb yroa TEZ h yro ji THB paBHH aByM 
yrjiaM AEZ hjih zjbvm yraaM AHB, hto h TpeOoBa- 

JlOCb flOKa3aTb 74 . 

Tenepb eme pa3 HanepTHM Te xe caMiie ayra 
ynoMHHyTHx 6ojibiuHX KpyroB, ho tojimco Tax, hto6h 
tohkh A h B oxa3ajiHCb ceBepHee, aeM Toaxa T 
[pnc 2.20]. 

51 yTBepxaaxs, hto h b 3tom cjiyaae 6yaeT HMeTb 
Mecro to xe caMoe, T.e. hto BMecre B3arae yraH 
KEZ h AHB 6yayr paBHH yaBoeHHOMy yrjiy AEZ. 

Phc. 2.20 ZIeHCTBHTejibHO, nocxojibxy yroa AEZ 6yacr tcm xe, 

hto h AHB, a yroji AEK paBeH yrjiy AHA, to, 
cjieaoBaTejibHO, Becb yroji AHB 6yaeT paBeH BMecre 
B3HTHM yraaM AEZ h AEK, Tax hto BMecre B3HTHe 
yrjiu AHB h KEZ 6yayT paBHbi aByM yrjiaM 
AEZ. 

Tenepb B03bMeM cHOBa noaoOHHH nepTex 
[pnc. 2.21 ], ho TOJibxo nycTb Haxoaamaaca b 
cepeaHHe ne6a Toaxa A boctohhoh ayrw [3oaHaxaab- 
Horo xpyra ] 6yaer roxHee tomkh T [cToameii ] npaMO 
Haa rojiOBOH, a Haxoaamaaca b cepea«He He6a Tonxa i6s 
B 3anaaHOH aym [3oaHaxajibHoro xpyra ] 6yaeT 
ceBepHee ee. 51 yTBepxaaio, hto BMecTe B3aTue yraH 
TEZ h AHB oyayr Ha aea npaMHX yma 6ojibme 
aByx yrjiOB AEZ. 

ZleHCTBHTejibHO, Tax xax [Ha pnc. 2.21 ] yroji 
AHT paBeH yray AET, a BMecre B3aTue yrjihi 
AHr h AHA paBHH aByM npaMUM yraaM, to, 
3H3HHT, BMecre B3HTue yraH AET h AHA paBHbi 
aByM npaMbiM yraaM. Ho yroji AEZ 6yaeT tcm xe, 
hto h yroji AHB, Tax vro BMecTe B3HTHe yraH 
TEZ h AHB 6yayT 6oabme BMecre b3hthx yraoB 
AEZ h AHB, T.e. yaBoeHHoro yraa AEZ, Ha BMecre 
B3HTbie yrau AET h AHA, xoTopbie paBHH a»yM 
npsiMHM yraaM, hto h TpeOoBaaocb aoxa3aTb. 

Tenepb nocaeaHee: noaoxHM Ha noao6HOM nep- 
Phc. 2.22 Texe, hto Haxoaamaaca b cepeaHHe He6a TOHxa A 

boctohhoh ayr« 6yacr ceBepHee T, a Haxoaamaaca 
b cepeaHHe He6a TOHxa B 3anaaHOH aym — roxHee T [pnc. 2.22]. 

51 yTBepxaaio, hto BMecre B3aTHe yraH KEZ h THB 6yayT MeHbine 
yaBoeHHoro yraa AEZ Ha aea npaMHX yraa. fleiicTBHTeabHO, Ha tom xe 
ocHOBaHHH BMecre B3»THe yrjiH KEZ h THB 6yayT onaTb MeHbme BMecre 
B3HTHX yraoB AEZ h AHB, T.e. asyx yraoB AEZ, Ha BMecre B 3 HTHe yraH 
AEK h AHT. Ho sth nocaeaHne paBHH aByM npaMHM yraaM BcaeacrBHe Toro, 
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mto BMecTe B3aTbie yrau AEK m AEr paBHbi asyM npSMhiM yraaM, a yroa 
AEr paBeH yray AHr. 3to m Tpe6oBaaocb aoxa3aTb. 

Hto BejiMMMHhi yraoB h ayr, o6pa3yeMhix HaxaoHHUM KpyroM m BoabinnM 
KpyroM, npOBeaeHHhiM Mepe3 Touxy Haa roaoBOH, b3htux yrrOMsmyTUM h3mm 
B biuie o6pa30M xax Ha noayaeHHOM xpyre, Tax h Ha ropH30HTe, MoryT 6uTb 
aerxo onpeae^eHHbiMH, cpa3y ace yaCHaerca caeayiomMM o6pa30M. Ecan mu 
H aaepTHM noayaeHHUH xpyr ABrA, noayoxpyacHOCTb 
BEA ropH30HTa h ZEH 3oawaxaabHoro xpyra, xaxoe 
6bi noaoaceHwe nocaeaHwii hh 3amiMaa, h H3o6pa3HM 
6ojibiuoH xpyr, npoxoafliUHH aepe3 Haxoaamyioca b 
cepeflHHe He6a Touxy Z h npaMO Haa roaoBOH Toaxy 
A [pHC. 2.23], to 3T0T xpyr 6yaer thxhm ace, are h 
nojiyaeHHbiM ABrA, h, caeaoBaTeabHO, yroa AZE 6yaeT 
HaM cpa3y M3BecTeH, Tax xax HaM aaHu m roaxa Z, 
h o6pa3yeMbiii npw Heii yroa c noayaeHHUM xpyroM. 

EyaeT Taxace n3BecTHa ayra AZ, nocxoabxy mu 3HaeM 
ancjio rpaaycoB noayaeHHOro xpyra, Ha xoTopue Toaxa Pmc 2 23 

Z yaaaeHa ot paBHoaeHCTBeHHoro xpyra, a Taxace Ha 

cxojibxo rpaaycoB caM pa b HoacHCTBeHHuif xpyr otctoht ot tohxh A, 
Haxoaameiica npaMO Haa roaoBOii. Ecjih aepe3 Bocxoaamyio roaxy E mu 
npoBeaeM 6oabiuoii xpyr AEr, npoxoaaiuHft aepe3 A, to cpa3y hcho, hto ayra 
AE Bceraa coct3bht aeTBepTb oxpyacHOCTH, Tax xax Toaxa A 6yaeT noaiocoM 
ropn30HTa BEA. no otoh npHawHe yroa AEA 6yaeT Bceraa npaMUM, a yroa 
AEH HaxaoHHoro xpyra c ropH30HT0M HaM aaH. CaeaoBaTeabHO, 6yaeT Taxace 
n3BCCTeH Becb yroa AEH, mto h Tpe6oBaaocb noxa3aTb. 

TaxHM o 6 pa 30 M, ct 3 hobmtcsi scho, aro b stom cayaae, ecaw has xaacaoro 
HaxaoHa ccjDepu mu BuancaHM yrau h ayra Toabxo nepea noayaeHHbiM xpyroM 
|t.c. Toabxo x BOCTOxy ot Hero] h Toabxo aaa aBeHaauaTux aacTen 3 oanaxa, 
Haymnx ot Haaaaa Paxa ao Haaaaa Ko 3 epora, to oaHOBpeMeHHO 6 yaeM MMeTb 
aaa hhx BbiaHcacHHbiMH Taxwe ace yrau h ayra, HaxoaaiUMeca 3 a noayaeHHUM 
xpyroM fT.e. x 3 anaay ot Hero], a Taxace aaa ocraabHux aBeHaauaTux aacTeii 
3 oauaxa yrau h ayra xax nepea. Tax h 3 a noayaeHHUM xpyroM. Mto 6 u BnoaHe 
yacHHTb MCTOa BbiaHcaeHHa aaa xaacaoro noaoaceHna, pa 36 epeM Ha npHMepe, 
KOTopuii MoaceT caHTaTbca o 6 iuhm, oaHH TeopeTnaecxMH BUBOa aaa Toro ace 
laro h b npeauaymeft raaBe] HaxaoHa afcepu, T.e. A 

xoraa cesepHUH noaioc noaHHMaeTca Haa ropH 30 HT 0 M 
Ha 36 rpaaycoB, a Haaaao Paxa 6 yaeM npeanoaaraTb, 

HanpHMCp, OTCTOaujHM Ha OUHH paBHOaeHCTBCHHUH Mac 
x BOCTOxy ot noayaeHHOro xpyra. B TaxOM noaoaceHHH 
Ha paccMaTpHBaeMOH napaaaeaw b cepeawHe He6a 6yayT 
HaxoaHTbca 16; 12 rpaaycoB Ban3HeuOB, a BoexoaHTb 
17;37 rpaaycoB AeBu. 

PlycTb ABTA 6yaeT noayaeHHHH xpyr, BEA — 
nojiyoKpyacHOCTb ropH30HTa, a ZH© — xpyra, npoxo- 
aamero wcpc3 cepeaHHu 3HaxoB 3oauaxa n pacnoao- 
aceHHoro Tax, mto Toaxa H npeacraBaseT Haaajio Paxa, 

Toqxa Z cooTBeTCTByeT 16; 12 rpaaycaM EaH3HeuoB, a © 

AeBu [pHC. 2.24], Mepe3 Haxoaamyxxca npaMO Haa roaoBOH Touxy A h Hauaao 
Paxa H npoBeaeM ayry 6oabinoro xpyra AHEr. IlycTb CHauaaa HyacHo 
onpeaeaHTb ayry AH. OueBnaHO, mto ayra Z0 paBHa 91;25 rpaaycy, a H0 — 
77;37. Tomho Tax ace, nocxoabxy 16; 12 rpaaycoB BaH3HeuOB OTcexaiOT Ha 



17;37 rpaaycaM 
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nojiyaeHHOM Kpyre 23;7 rpaayca ot paBHoaeHCTBeHHoro Kpyra k ceBepy, a 
paBHoaeHCTBeHHhiH Kpyr otctoht Ha 36 rpaaycoB ot Haxoaameiica Haa ronoBoii 
tohkh A, ayra AZ coaepxHT 12;53 rpaaycoB, a ZB — HeaocTaiomHe ao 
aeTBepra oxpyxHOCTH 77;7 rpaaycoB. IIpH othx aaHHHX H3 aepTexa nonywrca, 
mto oTHomeHHe npaMOH, CTaraBaiomeii yaBoeHHyio ayry ZB, k npaMoii, 
CTaraBaiomeii yaBoeHHyio BA, coctoht H3 OTHomeHHa npaMoii, CTaraBaiomeii 
yaBoeHHyio Z@, k npaMOH, CTaraBaiomeH yaBoeHHyio @H, h OTHomeHHa 
npaMOH, CTaraBaiomeH yaBoeHHyio HE, k npaMoii, CTaraBaiomeH yaBoeH¬ 
Hyio EA 

Ho yaBoeHHaa ayra ZB cocraBnaeT 154; 14 rpaayca, a CTaraBaiomaa ee 
npaMaa — 116;59 aacreii, yaBoeHHaa ayra BA cocraBnaeT 180 rpaaycoB, a 
craraBaiomaa ee npaMaa — 120 aacreii. H aanee, yaBoeHHaa ayra Z© paBHa 
182;50 rpaaycaM, a craraBaiomaa ee npaMaa — 119;58 aacTaM, yaBoeHHaa 
ayra ©H paBHa 155; 14 rpaaycaM, a craraBaiomaa ee npaMaa — 117; 12 aacraM. 
CneaoBaTenbHO, ecan H3 oraomeHHa 116;59 k 120 BbiaenHM OTHomeHHe 119;58 
k 117; 12, to y Hac ocraHeTca OTHomeHHe npaMOH, CTaraBaiomeH yaBoeHHyio 
ayry EH, k npaMOH, CTaraBaiomeH yaBoeHHyio EA, a hmchho OTHomeHHe 
npn6aH3HTejibHO 114; 16 k 120. Ho npaMaa, CTaraBaiomaa yaBoeHHyio ayry 
EA, cocraBnaeT 120 aacreii, h, cneaoBaTenbHO, npaMaa, CTaraBaiomaa 
yaBoeHHyio ayry EH, 6yaeT paBHa 114;16 t3khm nee aacTaM, Tax hto yaBoeHHaa 
ayra EH 6yaeT paBHa npn6nH3HTenbHo 144;26 rpaaycaM, caMa xe EH — 72; 13 
t3khm xe rpaaycaM. TaxHM o6pa30M, nonyaaiomaaca b ocraTxe ayra AH paBHa 
HeaocraiomHM ao aeTBepTH oxpyxHOCTH 17;47 rpaaycaM, aTO h Tpe6oBanocb 
aoxa3aTb. 

ITocne 9Toro yron AH© mu onpeaenHM Tax. Bo3bMeM tot xe caMuii aepTex 
[pnc. 2.25] h H3 nonioca H paanycoM, paBHUM cropoHe BnncaHHoro XBaapaTa, 
onnineM ayry KAM 6onbmoro xpyra, Tax aro xaxaaa 
H3 ayr EM h KM 6yaeT paBHa aeTBepTH oxpyxHOCTH, 
nocxonbxy xpyr AHE npoBeaeH aepe3 nomocu xpyroB 
E0M h KAM. 3aTeM H3 toto xe aepTexa OTHomeHHe 
npaMOH, craraBaiomeii yaBoeHHyio ayry HE, x npaMoii, 
CTaraBaiomeH yaBoeHHyio EK, onaTb cocTaBHTca H3 
OTHomeHHa npaMoii, CTaraBaromeii yaBoeHHyio H0, x 
npaMoii, CTaraBaiomeii yaBoeHHyio ©A, h OTHomeHHa 
npaMoii, craraBaiomeH yaBoeHHyio AM, x npaMoii, 
craraBaiomeii yaBoeHHyio KM. Ho yaBoeHHaa ayra 
Phc 22 5 HE cocraBnaeT 144;26 rpaayca, a CTaraBaiomaa ee 

npaMaa — 114; 1 6 aacreii; yaBoeHHaa EK paBHa 35;34 
rpaaycaM, a CTaraBaiomaa ee npaMaa — 36;38 aacraM; aanee, yaBoeHHaa 
H0 cocraBnaeT 155;14 rpaaycoB, a CTaraBaiomaa ee npaMaa — 117; 12 aacreii, 
yaBoeHHaa xe ©A — 24;46 rpaayca, craraBaiomaa xe ee npaMaa — 25;44 
aacreii. TaxHM o6pa30M, eenn H3 OTHomeHHa 114;16 x 36;38 BuaenHM 
OTHomeHHe 117; 12 x 25;44, to y Hac ocraHeTca OTHomeHHe npaMoii, 
CTaraBaiomeii yaBoeHHyio ayry AM, x npaMoii, CTaraBaiomeii yaBoeHHyio ayry 
MK, paBHoe npn6nH3HTenbHO 82;11 x 120. Ho npaMaa, CTaraBaiomaa yaBoeHHyio 
ayry MK, cocraBnaeT 120 aacreii, h, cneaoBaTenbHO, npaMaa, CTaraBaiomaa 
yaBoeHHyio AM, 6yaeT paBHa 82; 11 TaxHM xe aacTaM. TaxHM o6pa30M, 
yaBoeHHaa ayra AM paBHa 86;28 rpaaycaM, caMa xe ayra AM — 43; 14 TaxHM 
xe rpaaycaM. 3HaaHT, ocTaBmaaca ayra AK, a Taxxe yron AHK, 6yayT paBHu 
46;46 rpaaycaM, Tax hto yron AH© 6yaeT paBHaTbca HeaocraiomHM ao aByx 
npaMux yrnoB 133; 14 rpaaycaM, hto h TpefioBanocb noxa3aTb 75 . 
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m npefljioxceHHhiH cnoco6 onpeaeaemia npwMeHMM h b ocraabHux cayqaax. 
Mm *e, mto6u HMeTb nog pyxoii apyrae yrau h ayra, xoropue MOryT 
noHaao6nTbca b MCOieaoBaHHM aacTHhix cayqaeB, aaeM TaOanuu, bhuhcjihb hx 
rcoMeTpMaecKH, Hamraasi ot napaaaean Mepoa, Ha kotopoh HaH6oabinHH aeHb 
paBHaeTca 13 paBHOaeHCTBeHHUM qacaM, h 3axaHqHBaa napaaaeabio, npoxoaa- 
meii 3a IIohtom qepe3 ycTba Bopwcc^eHa, rae Han6oabinHH aeHb paBHaeTca 16 
paBHOaeHCTBeHHhiM qacaM. #aa kjihm3tob mu onaTb B3ajin npHpameHHa [aaHHH 
HawBojibuiero ana ] no noaqaca, xax h ansi bpcmch Bocxoaa, aaa ayr 
30flHaKajibHoro xpyra — no oaHOH aBeHaauaToft qacra ero, aaa 3aaaHHa *e 
noaoxteHHH KpyroB k 3anaay h Bocroxy ot noayaeHHoro xpyra — no oaHOMy 
paBHOaeHCTBeHHOMy qacy. 

Bee 3to mu pacnoaoxcHM b Ta6anuax aaa xaxcaoro xaHM3T3 h [xaxcaoft] 
aBeHaauaTOH qaCTH 3oaHaxa, noMemaa b nepBux croa6ijax BeanqHHy 
BUpaxeHHoro b paBHoaeHCTBeHHux qaeax pacCToaHHa ot noayaeHHoro xpyra b 
Ty h apyryio CTopoHy. Bo btopux croa6i;ax croaT qwcaoBue BeanqHHu ayr, 
noayqaKJuiHxca Mexcay Toqxoii, Haxoaauieflca npaMO Haa roaoBoft, h HaqaaoM 
cooTBeTCTByiomeH aBeHaauaTOH qae™ 30anaxa. B TpeTbHx h qeTBepTux — 

173 BeaHqHHU onpeaeaeHHux yxa3aHHUM Bume o6pa30M yraoB y xaxcaoro 
paccMaTpHBaeMoro ceqeHHa, npnqeM b TpeTbHx croa 6 uax ctoht yrau aaa 
noaoxceHHH x BOCTOxy ot noayaeHHoro xpyra, b qeTBepTux — x 3anaay. Ilpn 
3tom, xax mu yxce yxa3aaw BHaqaae, HyxcHO nOMHHTb, hto H3 a»yx yraoB, 
noayqaioniHxca y paccMaTpHBaeMOH tohxh 3oaHaxaabHoro xpyra, mu Bceraa 
6 epeM tot, xoTOpuit o 6 pamcH x ceBepy, npnqcM BeanqHHy xaxcaoro H3 3thx 
yraoB mu BupaxcaeM b t3xhx rpaaycax, xaxHx oaHH npaMofl yroa coaepxcHT 
90. YnoMaHyTue h3mh Ta6aHpu TaxoBH 76 . 

74 ' 187 13. 3HaqeHHH yraoB h ayr aa« pa3aHqHbix napaaaeaew 

Cm. c. 68-74 

is* Ilocae H3aoxceHHa MeTOaHXH onpeaeaeHHa yraoB H3 Heo6xoaHMUx Haqaab- 
hux aaHHUx eme ocraeTca paccMOTpeTb noaoxceHHa aocTOHHux ynoMHHaHHa 
ropoaoB xaxcaoH cTpaHu no hx aoaroTe h mnpoTe, qTo6u moxcho 6uao 
BuqncaHTb He6ecHue aBaeHHa aaa xaxcaoro ropoaa. OaHaxo H3aoxceHHe aroro 
OTaeabHoro npeaMeTa mu BunycrHM b cbct oco6o, caeaya coqHHeHHaM 6oaee 
Bcero noTpyaHBmnxca b otom Bonpoce aBTopoB, h yxaxceM, Ha cxoabxo rpaaycoB 
xaxcauH H3 3 thx ropoaOB otctoht no npoxoaameMy qepe3 Hero MepnanaHy ot 
paBHoaeHCTBeHHOro xpyra h Ha cxoabxo rpaaycoB no paBHOaeHCTBeHHOMy xpyry 
oh otctoht x BOCToxy nan x 3anaay ot npoxoaamero qepe3 AaexcaHapHio 
MepnaHaHa, Tax xax hmchho x aroMy MepnaHaHy mu 6yaeM othochtb BpeMeHa 
[HaqaabHux] noaoxceHHH [cBeTHa] 77 . 

npeanoaaraa Tenepb noaoxceHHa MecTHOCTen h3bccthumh, mu cqHTaeM 
HyxcHUM cxa3aTb annib caeayromee: xoraa mu xothm onpeaeaHTb BpeMa 
Ha6ax>aeHHa aaa xaxon-HH6yab H3 ynoMaHyTux MecTHOcreH, cooTBeTCTByiomee 
Ha6aioaeHHK) b xaxoM-Hn6yab apyroM Mecre, xoropoe oTanqaeTca ot nepBoro 
npoxoaanjHM MepnaHaHOM, to mu aoaxcHu ycTaHOBHTb, Ha cxoabxo rpaaycoB 
no paBHOaeHCTBeHHOMy xpyry oaHo Mecro otctoht ot apyroro, h b 33bhchmocth 
ot Toro, 6yaeT nepBUH ropoa BOcroqHee nan 3anaaHee BToporo, mu aoaxcHu 
Ha cooTBeTCTByromee qncao paBHOaeHCTBeHHux qacoB yBeanqHTb nan yMeHbmHTb 
BpeMa, Ha6aioaaeMoe bo btopom Mecre, aaa toto, htoOu noayqHTb BpeMa, 
cooTBeTCTByromee paccMaTpnBaeMOMy Mecry; npn stom HyxcHO npn6aBaaTb 
[noayqeHHyio BeanqHHy], ecan paccMaTpHBaeMoe Mecro HaxoaHTca BocroqHee, 
h BuqHTaTb, ecan oho HaxoaHTca 3anaa»ee Hamero Mecra Ha6aioaeHHa. 



11.13. Taf>Auufl XHumHbix paccmonnuu u yzjioe pkjiuiwuiku 


riapajuiejib nepe3 Mepoa. [Han6ojibuunM jeHb] 13 h . [BbicoTa nojuoca] 16;27° 





11.13. Ta6Auufl XHumHbix paccmoanuu u ydjioe 3 


napajuiejib nepe3 CHewy. [Han6ojibm nPi aenb] l3Vf. [BucoTa nojiroca] 23;51° 



0 n 47° 42' 

1 49 52 

2 55 52 

3 64 37 

4 75 12 

5 86 54 

5 15 90 0 


0 44 21 

1 46 40 

2 53 4 

3 62 18 

4 73 20 

5 85 23 

5 22 90 0 


0 35 31 

1 38 25 

2 46 2 

3 56 30 

4 68 31 

5 81 22 

5 39 90 0 






11.13. TaOnuufl 3eHunwbix paccmoswuu u yenoe 3KJiunmuKu 







II. 13. TaOmiufl. senumnux paccmosmuu u ytnoe BKJiunmuKu 






11.13. Ta6jiu.ua 3enutnnbix paccmosmuu u yejioa smiunmuKu 


napajuiejib Mepe3 CpejHHH IIoht. [Han6o.'ibuinfi aeHb] 15*/2 h . [Bbicara nojiioca] 45;1° 





11.13. Ta6mufi XHumHux paccmosmuu u ytnoe smiunmuKu 
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Knuaa III 


flats b npeflhiaymeM n3ao*eHnn coBepmeHHO Heo6xoAHMbie MaTeMaTnaecxHe 
CBeaeHHa o He6e h 3e\uie, 3aTeM o HaxjioHe npoBeaeHHoro aepe3 cepeflHHbi 
3oawaKaJibHHX co3Be3AHH xpyra ABHxeHHa CojiHija h o CBa3aHHHx c hhm 
aacTHhix aBjieHHax xax Ha npaMOH c<J)epe, Tax h Ha HaxjiOHHOH jam xaxcAOro 
KjiHMaTa, mh cohjih, hto nocjie aroro aieayer H3jio>xHTb TeopHH, xacaiomHeca 
Co^Hpa h JlyHH, a hmchho HCCJieAOBaTb Bee, npoHCxoaamee npw hx ABHaceHHax, 
Tax xax 6e3 npeaBapHTejibHoro uccjieaoBaHHa Bcero BHineH3JiojxeHHoro Boo6me 
HHxaxoe aB^eHae, OTHOcameeca x CBemnaM, He MOxceT 6hiTb H3yaeHO. B 
gaabHeHiiieM mh aojixchh npexcae Bcero noayaHTb Teopnio aBHxceHHa Cojmna, 
6e3 xoTopofi b cbok) oaepeAb HeB03M0xcH0 nojiHOCTbio oxBaTHTb Bee, xacaiomeeca 
JlyHH. 


1. O npoaojnxHTejibHOCTH roaoBoro npoMe>xyTxa BpeMeHH 

IlepBOH 3aaaaeH H3 Bcex, OTHOcamHxca x CojiHuy, 6yaeT onpeaeaeHHe 
npoao/ixcHTeabHOCTH roaoBoro npoMexcyTxa BpeMeHH. KaxoBH 6hjih pa3Horaacna 
H COMHeHHH OTHOCHTejIbHO 3T0r0 y apeBHHX, MH MOXCeM BHfleTb H3 HX 
COHHHeHHH, H B 0 C 06 eHH 0 CTH H3 TpyflOB fnnnapxa, SblBUierO OAHOBpeMeHHO 
Tpyaojno6HBbiM h CTpeMamHMCH x HCTHHe MyxceM. H 3Toro Myxca b coMHemia 
no aaHHOMy noBoay 6oabme Bcero npHBejio to, hto no ero uccjieaoBaHHaM 
BpeMa B03BpameHHa CoaHU,a x ToaxaM paBHoaeHCTBHH h cojiHu,eBopoTOB 
oxa3ajiocb MeHbniHM 365 flHeii c aeTBepTbio. BpeMa ace, onpeaeaaeMoe npn 
noMoniH Ha6^roaeHHH HenoflBHxcHHx 3Be3a, oxa3ajiocb Sojibine yxa3aHHoro. 
OTCiofla oh 3axjiroaaeT, hto ccjjepa HenoABHJKHHx 3Be3A h caMa Toace coBepmaeT 
HexoTopoe AOJiroBpeMeHHoe ABHaceHue, noao6Hoe AfinaceHHio njiaHeTHHx ccfcep, 
b HanpaBjieHHH, npoTHBonojioacHOM nepBOMy BpameHHio OTHOCHTejibHO xpyra, 
npoBeaeHHoro aepe3 nojnocbi paBHoaeHCTBeHHoro xpyra h HaxjiOHHoro x HeMy. 
0 tom, hto 3to flBHJxeHHe achctb HTejibHO HMeer MecTO, a Taxjxe xax OHO 
coBepmaeTca, mh noroBopHM b pa3aejie, xacaiomeMca HenoflBHXCHHx 3BC3A 1 . 
06o BceM, xacaromeMca nocjieaHHx, coBepmeHHO HeB03M03XH0 paccyxcaaTb 6e3 
npeafiapHTejibHoro 3H3HHa o ABnaceHHax CojiHna h JlyHH. 

B HacToauieM ace HCCJieaOBaHHH mh noaaraeM, hto rji a onpeaejieHHa 
npoaoaxcHTeabHocTH cojmeaHoro roaa HyacHO TOJibxo Ha6aioaaTb B03BpameHne 
caMoro CoaHna x TOMy *e caMOMy nojioaceHHio Ha onncbiBaeMOM hm HaxjiOHHOM 
xpyre h onpeaeaaTb toaoboh npoMeacyrox BpeMeHH xax Taxon, b TeaeHHe 
xoToporo coBepmaeTca nocjieAOBaTejibHHH nepexoa ot HexoTopon HenoABHXCHOH 
tohxh yxa3aHHoro xpyra x Hen xe caMOH. IlpH atom cahhctbchhhmh 
nOAXOAaiHHMH HaaaiibHbiMH ToaxaMH ajih Taxoro B03BpameHHa mh cam-aeM 
jiHnib ToaxH BbimeynoMaHyToro xpyra, onpeaejiaeMHe paBHOAeHCTBHaMH h 
cojiHU,eBopoTaMH. JJeHCTBHTejibHO, npn MaTeMaTHaecxoM noaxoae x stoh TeopHH 
mh He MoaceM HaiiTH 6oaee noAxOAauiero B03BpaujeHHa, aeM to, xoTopoe xax 
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b npocTpaHCTBe, TaK h bo BpeMeHH B03BpamaeT CojiHpe k OflHOMy h TOMy ace 193 
noaoaceHHio OTHOCHTeabHO [MecTHoro] ropH30HTa Ha h noayaeHHoro Kpyra, nan 
OTHOCHTejibHO aaMTeabHocreii cyTOK 2 . Ha Kpyre, npoxoaameM aepe3 cepeaHHH 
3 oaMaKajibHbix co3Be3flHH, He cymeCTByeT hhk3kiix apynix noaxoaamnx 
HaaajibHbix Toaex, xpoMe ecrecTBeHHO onpeaeaaeMHx toax3mh paBHOaeHCTBHH 
H COJIHU,eBOpOTOB. H eCJIH paCCMOTpeTb 3T0T Bonpoc C $H3HAeCX0H TOAXH 3peHHa, 
to mh He HaftfleM 6 oaee noaxoaamero jnepnoaHaecxoro ] B03BpameHHa 
[cBa3aHHoro c aBwaceHMeM Cojraua no HaxaoHHOMy xpyry], aeM B03BpameHHe 
k oflHHaKOBOMy coctohhhio B03ayxa hjih k TOMy xe caMOMy BpeMeHH coaHeaHoro 
roaa. H He cymeCTByeT hhk3khx apyrax HaaaabHux Toaex, xpoMe Toabxo Tex, 
npH noMOuiH kotophx pa 3 aHaaioTca BpeMeHa roaa. OnpeaeaaTb ace roa no 
Ha 6 aioaaeMOMy B03BpameHHio k tcm ace HenoaBHacHbiM 3Be3aaM npeacraBaaeTca 
HaM HeaenHM h no apyrHM npHAHHaM, raaBHHM ace o6pa30M no toh, ato h 
caMa ctfrepa HenoaBHacHwx 3Be3a coBepmaeT Ha He 6 e HexoTopoe npaBHabHoe 
aBHaceHHe b HanpaBaeHHH nocaeaoBaTeabHocTH 3 HaxoB 3oanaxa. npn TaxoM 
noaoaceHHH hhato He Morao 6 h HaM npenaTCTBOBaTb, ecan 6 h mh 3axoTean 
onpeaeaHTb roanaHHH npoMeacyTOx BpeMeHH xax Taxoii, b xotophh CoaHu,e 
B 03 BpamaeTca, HanpHMep, x CaTypHy nan x xaxoH-HH 6 yab apyroii naaHeTe. 
TaxHM o6pa30M, mh noayanaH 6 h mhoto pa3aHAHHx roaoBHx npoMeacyTXOB. 

Ha ocHOBaHHH 3 thx coodpaaceHHH mh noaaraeM HaH 6 oaee noaxoaamHM caHTaTb 
coaHeaHHM roaoM tot, xoTopnii onpeaeaaeTca npH noMOmu Ha 6 ax>aeHHH 
B03MoacHo 6 oabmero xoanaecTBa B03BpameHHH ot xaxoro-HH 6 yab coaHpeBopoTa 194 
3 

nan paBHoaeHCTBHa x HeMy ace caMOMy . 

ITocxoabxy ace rnnnapxa xax-ro CMymaao HexoTopoe HepaBeHCTBO, xoropoe 
MoacHo 6 hiao npeanoaaraTb npw Hcnoab30BaHHH nocaeaOBaTeabHO npon3BoaHMHx 
Ha 6 aioaeHHft B03BpameHHa x oaHon h toh ace Toaxe, mh nocrapaeMca xpaTxo 
noxa3aTb, aTO 3 to He MoaceT BU3BaTb HHxaxHx HeaoyMeHHii. /Joxa3aTeabCTBO 
Toro, aTO 3 th npoMeacyTXH BpeMeHH He aBaaroTca HeoanHaxoBHMH, mh 
noayanaH Ha ochobc nocaeaoBaTeabHnx Ha 6 aioaeHHH coaHpeBopoTOB h 
paBHOaeHCTBHH, npOH3BeaeHHHX H3MH npH nOMOlHH HHCTpyMeHTOB. fleii- 
CTBHTeabHO, mh Hainan, aTO ohh hhacm cymecTBeHHHM He OTanaaiOTca ot 
ynoMHHyTOH npH 6 aBKH b aeTBepTb aha; anmb HHoraa 3aMeaaaHCb OTanana, 
noATH He npeBoexoaamHe Tex omH 6 ox, xoropHe MoacHo oacnaaTb ot ycTpoiiCTBa 
h noaoaceHHa HHcrpy mchtob. H H3 caMHX BbiancaeHHH rnnnapxa mh Taxace 
y 6 eflHancb b tom, ato OTHOcamHeca k HepaBeHCTBy norpemHocra npHHaaaeacaT 
cxopee Ha 6 aioaeHHaM. fleftcTBHTeabHO, H3aoacHB b coahhchhh «0 CMemeHHH 
coaHu,eBopoTHHx h paBHoaeHCTBeHHbix Toaex» npeaCTaBaaBiiiHeca eMy HaH 6 oaee 
toahhmh nocaeaoBaTeabHHe Ha 6 aioaeHHa 3HMHero h aeraero coaHu,eBopoTOB, 
oh h caM coraamaeTca, ato b hhx He coaepacHTca Hacroabxo Soabuinx pa3aHAHH, 
ATo 6 h Ha 3T0M OCHOB3HHH MOXCHO 6 bUIO npH3HaTb HCXOTOpOe HepaBeHCTBO roaa. 
3axaHAHBaeT ace oh Tax: «H3 3 thx Ha 6 aioaeHHH acHo, ato Boo 6 me pasanana 
b npoaoaacHTeabHOCTH pa3HHx roaoB HeBeanxH. Ho ato xacaeTca coaHu,eBopoTOB, 
to a He Tepaio Haaeacan, ato mh c ApxHMeaoM h b Ha 6 aioaeHHax, h b 195 
BHAHcaeHHax He aonycroaH ouih 6 ox, npeBHiiiaiomHx aeTBepTb a«a 4 . Boo 6 me 
ace HepaBeHCTBa roaoBHx npoMeacyTXOB MoryT 6 HTb toaho onpeaeaeHH npH 
noMOuiH Ha 6 aioaeHHH Ha ycraHOBaeHHOM b AaexcaHapnH MeaHOM xpyre b Tax 
Ha3HBaeMoii XBaaparaoH croe. Ha stom xpyre aeHb paBHoaeHCTBHa BnanMO 
OTMeaaeTCa TeM, ato ero BorayTaa noBepxHocTb HaaHHaeT ocBemaTbca c o 6 chx 
CT 0P0H» [pHC. 3-A ] 5 . 

nocae 3Toro oh npHBoanT cHaaaaa Ha6aioaeHHHe hm c caMoii (SoabinoH 
ToaHocTbK) BpeMeHa oceHHHx paBHOaeHCTBHH. B 17 roay TpeTbero nepnoaa 
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KajiHnna, 30-ro Mecope npn 3 axoae Coamja 6 , 3aTeM aepe3 3 roaa, b 20 rosy, 
b nepBHH fleHb anaroMeH yTpoM 7 , xoraa oho aoaaceHCTBOBaao 6HTb b noaaeHb, 
TaK mto noayaaeTCa pa3Hnu,a b V 4 aacTb awa. Mepe3 1 roa, b 21 rosy, 
[paBHoaeHCTBHe Ha 6 ax)aaaocb ] b 6 aacoB 8 , *rro 
coraacoBaaocb c npeabiaymHM Ha 6 ;noaeHneM. 

Mepe3 11 aeT, b 32 rosy, oho 6mjio b noaHoab 
c 3-ro Ha 4-ii aeHb anaroMeH 9 , a aoaaceHCTBO- 
Baao 6 biTb yTpoM, Tax mto onaTb noayHHjiacb 

pa 3 HHpa b 1/4 aHH. 4 epe 3 1 roa, b 33 roay, 
b 4-ii aeHb anaroMeH oho 6 buio yrpoM 10 , aro 
Taxace 6 buio coraacHO c npeanaymHM Ha 6 aio- 
aeHHeM. Hepea 3 roaa, b 36 roay, b 4-h aeHb 
anaroMeH oho 6 uao BeaepoM 11 , a aoaacHo 6 uao 
6 biTb b noaHOMb, Tax aro onaTb noaynaerca 
pa3HHu,a b 1/4 [aHa]. 

Jlanee oh npHBoaHT Taxace tohho Ha6aio- 
aeHHhie hm bccchhho paBHoaeHCTBHa. B 32 roay 
TpeTbero nepnoaa Kaannna 27-ro Mexupa 
yTpoM 12 . M Kpyr, tobopht oh, xotopmh b 
AaeKcaHapHH, 6ua oanHaxoBo ocBemeH c o6eHx ctopoh OKoao 5-ro aaca. TaKHM 
o6pa30M, yace pa3anaHbie Ha6ax>aeHHa oaHoro h toto ace paBHoaeHCTBHa aaan 
pa3HHoy npH6aH3HTeabHO b 5 aacoB 13 . A caeayjomne, tobopht oh, BnaOTb ao 
37 roaa coraacoBaancb c h36htxom b 1/4 awa 14 . A aepe3 11 aeT [nocae 
Ha6aioaeHHa b 32 roay], b 43 roay, 29-ro Mexnpa nocae noayHoaH, 
npeamecTByiomeH 30-My, oh tobopht, 6aao BeceHHee paBHoaeHCTBne 15 , Koropoe 
cooTBeTCTBOBaao Ha6aioaeHHio b 32 roay. Kax oh yTBepacaaeT, oho onaTb 
coraacoBaaocb c Ha 6 aroaeHHaMH nocaeaHHx aeT BnaoTb ao 50 roaa. Toraa oho 
npoH3omao b nepBHH aeHb OaMeHOTa oxoao 3axoaa CoaHpa npn6aH3HTeabHO 
Ha H/ 2 I /4 aeHb no3ace, aeM b 43 roay, aro coraacyeroa c 7 npoMeacyToaHbiMH 
roaaMH 16 . 

TaxHM o6pa30M, b sthx HaOaioaeHHax He o6HapyatHaocb hhkbkhx 
cymecTBeHHHX pa3anaHH, xotb BnoaHe bo3mo*ho, aro He roabKO b 
H a6aroaeHHax coaHuesopoTOB, ho h b Ha6aroaeHHax paBHoaeHCTBHH Moraa 
noayMHTbca Hexoropaa onmOxa, aoxoaamaa ao 1/4 awa. flencTBHTeabHo, ecan 
ycraHOBKa h rpaaynpoBxa HHcrpyMeHTOB OTanaaioTca ot tohhhx roabKO Ha 
1/3600 nacTb xpyra, npoxoaamero aepe3 noarocM paBHoaeHCTBeHHoro, to sto 
OTK aoHeHne CoaHu,a no cxaoHeHHio oxoao paBHOaeHCTBeHHHx roaex npHBoaHT 
k nepeMenjeHHio Ha HaKaoHHOM Kpyre no aoaroTe Ha 1/4 rpaayca, Tax aro 
pa3HHn.a MoaceT aoxoaHTb npn6aH3HTeabHO ao 1/4 ana 17 . 

flaaee 3Ta omnOxa 6biaa 6 h ropa3ao 6oabine, ecan noab30BaTbca He 
HHCTpyMeHTaMH, ycTaHOBaeHHHMH aaa aaHHoro eaHHHMHoro Ha6aioaeHHa h 
HcnpaBaaeMHMH Ha ochob3hhh caMHx HaOaroaeHHfi, ho npocro npHxpenaeHHUMH 
oaHaacaH K noaaepacHBaiomHM noBepxHocraM, mto6h b TeaeHHe aoaroro BpeMeHH 
coxpaHHTb oaHO h to ace noaoaceHHe. C TeaeHHeM BpeMeHH y hhx Ha6ax>aaioTCH 
HexoTophie He3aMeTHbie nepeMeineHHa, xax y Hac c MeaHHMH xoabnaMH, 
ycTaHOBaeHHHMH Ha naaecrpe. Ohh xaacyTca coxpaHaiomHMH noaoaceHHe b 
naocxocTH paBHoaeHCTBeHHoro xpyra. Ho coraacHo HamnM Ha6aioaeHHHM y hhx 
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(oco6eHHO y 6oabinero h 6oaee apeBHero) 3aMeaaeTca Hacroabxo 6ojibiuoe 
M3MeHeHHe noaoaceHHa, hto HHoraa BorayTNe hx noBepxHOCTH oaHOBpeMeHHO 
ocBemaioTca asa pa3a bo BpeMa oaHoro h toto ace paBHoaeHCTBHa 18 . 

Ho H3 Bcero 3Toro h caM rnnnapx He 3axaiOHaeT, hto HMeeT mccto 
aTO-Hn 6 yab aocroBepHoe, no3BOjiaiomee noao3peBaTb HepaBeHCTBO roaoBNx 
npoMexyTKOB BpeMeHH. OaHaxo, npoH 3 Boaa BbiHHcaeHHa Ha ochob3hhh 
HeKOTOpUX 33TMeHHH JlyHM, OH TOBOpHT, HTO Hailiejl HepaBeHCTBO TOflOBblX 
npoMeacyTXOB BpeMeHH. Ilo cpaBHeHHio co cpeaHHM oho cocraBjiaeT He 6 oaee 
1/2 1/4 flHa. 3 to, KOHeaHO, yace 3acayacHBaao 6 m HexoToporo BHHMaHHa, ecan 
6 m aeao o6cto3jio aeiiCTBHTeabHO Tax h He 6 uao onpoBeprayTO TeM, H3 aero 
oh 3to noayana. JleHCTBHTeabHO, npoH3Boaa BMaHCJieHHa npH noMomn 
HexoTopMx jiyHHMx 3aTMeHHH, Ha 6 aK>aaBiiiHxca b6jih3h HexoTopHx He- 
nOABHXHblX 3Be3a, OH HaXQflHT, Ha CXOJIbXO HJW XaacaOID 33TMeHHa 3Be3fla, 
Ha 3 MBaeMaa Kojiocom 19 , npeaniecTBOBaaa Toaxe oceHHero paBHoaeHCTBHa. Ha 
0CH0B3HHH 3thx BMaHCJieHHH oh, xax eMy npeacraBaaaocb, Hamea, hto b ero 
BpeMa paccToaHHe Meacay hhmh paBHaaocb b HexoTopMx cayaaax caMoe 6 oabiuee 
61/2 rpaaycaM, a b apyrax caMoe MeHbiuee 5 i/4 rpaaycaM. OTcioaa oh 3axaioaaeT, 
aTO, nocxoabxy Koaoc He Mor b Taxoe xopoTxoe BpeMa npoaBHHyTbca Ha Taxoe 
6 oabiuoe paccToaHHe, Bepoarao, CojiHue, no xcrropoMy pHnnapx onpeaeaaa 
noaoaceHHa HenoaBHacHMx 3Be3a, He coBepmaeT cboh B03BpameHHa b oanHaxoBoe 
BpeMa. Ho oh He 3aMeTHji, aro BMaHcaeHHa hhxohm o6pa30M Heab3a 6 mjio 
bccth, ecjin He npeanoaoxcHTb h3bccthmm mccto CoaHpa bo BpeMa 33TMeHHa, 
Toraa xax caM oh npH BHancaeHHH xaacaoro 3aTMeHHa 6 paa b ocHOBy ToaHO 
hm Ha 6 aioaeHHMe b sto BpeMa noaoaceHHa Toaex paBHoaeHCTBHH h coaHpeBO- 
POTOB. 3thm oh acHO noxa3MBaeT, aro npn cpaBHeHHH npoaoaacHTeabHocrefi 
pa3anaHHx roflOB He 6hjio HHxaxofi pa3HHpM, npeBMinaiomeH h36mtox b 1/4 
3H8. 

HeHCTBHTeabHO, HanpHMep, H3 Ha6axiaeHna 3aTMeHHa b 32 rosy TpeTbero 
nepHoaa Kaannna oh, xax oh yraepacaaeT, ycraHOBHa, aTO Koaoc npeamecT- 
BOBaa Toaxe oceHHero paBHoaeHCTBHa Ha 6^2 rpaaycoB, Ha ochob3hhh ace 
Ha6aioacHHa 33TMeHHa b 43 roay toto ace nepHoaa oh npeamecTBOBaa Ha 
51/4 rpaaycoB. Kax h b apyrax noao6HMX cayaaax b ocHOBy ynoMaHyTHx 
BMaHcaeHHH oh 6epeT ToaHMe Ha6aioaeHHa BeceHHHX paBHoaeHCTBHH sthx aeT, 
aTo6bi c hx noMOipbio onpeaeaHTb noaoaceHHa CoaHu,a aaa 3aTMeHHH, hmcbixihx 
MecTO b cooTBeTCTByiomeM npoMeacyTxe BpeMeHH, a no noaoaceHHaM CoaHu,a 
Hafira noaoaceHHa JlyHM, no ayHHHM ace — noaoaceHHa 3Be3fl. Oh roBopHT, 
hto b 32 roay paBHoaeHCTBHe HMeao Mecro yTpoM 27-ro Mexnpa, a b 43 
roay — 29-ro Mexnpa, nocae noayHoan nepea 30-m, T.e. noara Ha 21/2V4 flHa 
no3acc no cpaBHeHHio c paBHoaeHCTBHeM 32 roaa, ara aaeT aaa xaacaoro H3 
11 npoMeacyToaHNx roaoB npn6aBaeHHe Toabxo b V4 ana [no cpaBHeHHio c 
BeanaHHOH b 365 aHeft ]. TaxnM o6pa30M, ecan CoaHu,e cboh B03BpameHHa no 
othouichhk) x ynoMaHyTMM paBHoaeHCTBHHM coBepinaao bo BpeMa, He 6oabmee 
h He MeHbiuee ynoMaHyToro H36MTxa b V4 ana, h Koaoc He mot b Taxoe 
Hc6oabiuoe xoanaecTBO roaoB npoaBHHyTbca Ha H/4 rpaayc, to pa3Be He 6yaeT 
HcaenMM 0CH0B3HHHe Ha Taxnx HaaaabHMx aaHHMX BHancaeHHa Hcnoab30BaTb 
aaa onopoanBaHHa c3mhx ace ochob3Hhh, Ha xotopnx ohh 6a3npyioTca? 
IlpHaHHy ace HeB03MoacHOCTH Taxoro asnaceHna Koaoca npnnHCHBaTb He aeMy 
HHOMy (xoTa 3Ta omn6xa Moraa noayanTbca ot mhothx apyrnx npnaHH), xax 
Toabxo noaoaceHHMM b ocHOBy paBHoaeHCTBHa m, xoropHe 6yaTO 6 n b oaHO h 
to ace BpeMa Ha6aioaaaH h xopouio h naoxo? JJeHCTBHTeabHO, noacaayii, ropa3ao 
6oaee B03MoacHHM xaaceTca, hto vum aaa sthx 33TMeHHH 6biaH Hecxoabxo 
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HeTOMHO onpe/iejieHbi paccroaHHa JlyHH ao 6aHXiaimiHx 3Be3a, nan b 
BiaaHCJieHHax 6bia HeBepHO nan HeroaHO b3ht napaaaaxc JlyHH ana onpeaeaeHHH 
ee BnaHMHx noaoxceHnii, nan HenpasmibHO onpeaeaeHO anHxceHHe CoaHu,a ot 
paBHOfleHCTBHH flO MOMeHTa CepeflHHH 3aTMeHHa 20 . 

Ho a noaararo, hto h caM fHnnapx npn3Haji, hto bo BceM stom hct Hnaero 
aocTOBepHoro aaa npnnHCHBaHHa CojiHpy xaxoro-HH6yab BToporo HepaBeHcraa, 
h TojibKo paflH juo 6 bu k hcthhc He xoTea yMoaaaTb o HexoTopbix 
o6cToaTeabCTBax, Morymax BHyuiHTb xaxoe-an6o noao3peHHe. JJeHCTBHTeabHO, 
OTHOCHTejibHO CoaHu,a h JlyHH oh h caM nojib30Bajica ranoTe3aMH, aonycxaro- 
IQHMH jyia CojIHUa TOabXO OflHO, HeH3MeHHOe HepaBeHCTBO, KOTOpOe BOCCTaHaB- 

201 aHBaeTca b TeaeHHe roaoBOro npoMexcyTxa [BpeMeHH ] Mexcay paBHoaeHCTBHHMH 
hjih cojiHu,eBopoTaMH. Ecan iiphiihchb aeM ue CoaHiiy [roaoBHe ] nepnoabi 
npeanoaoxcHTb oaHHaxoBHMH no BpeMeHH, to mh HHKoraa He yBHaHM, hto6h 
coBepmaiomHeca npn 3aTMeHHax aBjieHHa aeM-mrfjyab cymecTBeHHHM OTanaa- 
ancb ot BHancaeHHHx Ha ocHOBaHHH paccMaTpHBaeMOH ranoTe3H. OaHaxo ecan 
npeanoaoxcHTb, ara [HepaBeHCTBO roaoBHX nepnoaoB cymecTByeT h hto] mh 
H e yaan nonpaBKH Ha H3MeHeHHe npoaoaxcHTeabHOCTH roaa, aaxce ecan ohh 
H e npeBHuiaan oaHoro rpaayca, cooTBercTByiomero npn6aH3HTeabHO asyM 
paBHoaeHCTBeHHHM aacaM, to pa3HHpa 6uaa 6h BnoaHe omyraMOft 21 . 

Tax bot, H3 Bcero aroro h h3 Hamnx nocaeaoBaTeabHHx Ha6ax>aeHHH Haa 
aBHXceHHeM CoaHu,a npn onpeaeaeHHH BpeMeHH ero B03BpameHHH mh He Hainan 
HHKaKoro HepaBeHCTBa b npoaoaxcHTeabHOCTH roaa, ecan, xohchho, oraocHTb 
ee k oaHoii h toh xce Toaxe, a He HHoraa x roaxaM coaHpeBopoTOB h 
paBHoaeHCTBHH, HHoraa x HenoaBHXHHM 3Be3aaM. flaa onpeaeaeHHH B03Bpa- 
meHHH mh He BnanM Taxxce HHxaxoro apyroro, 6oaee yao6Horo cnoco6a, xpoMe 
nepeMemeHHH CoaHua x toh xce caMoft roaxe ot xaxoH-an6o Toaxn 
coaHueBopoTa Han paBHoaeHCTBHH nan Boo6me ot xaxon-HH6yab apyroii 
[(JiHXCHpoBaHHOH ] Toaxn xpyra, npoBeaeHHOro aepe3 cepeaHHH 3oanaxaabHHx 
C03Be3aMH. Boo6me MH CaHTaeM yMeCTHHM O&bHCHHTb HBaeHHH npn nOMOmH 
Han6oaee npocrux npeanoaojxeHHH, ecan Toabxo Ha6ax)aeHHH He npoTHBopeaaT 
cymecTBeHHO BHaBHHyTOH ninoTe3e 22 . 

A to, aTo onpeaeaneMaa no B03BpameHHio x ToaxaM coaHu,eBopoTOB h 

202 paBHoaeHCTBHH npoaoaxiHTeabHOCTb roaa 6yaeT MeHbme 365 aHeii c ao6aBaeHneM 
aeTBepra, cTaao a-a» «ac hcho h Ha ocHOBaHHH aoxa3aTeabCTB rnnnapxa. 
Hacxoabxo *e oHa 6yaeT MeHbme, mh He mojkcm onpeaeanTb c noaHofi 
HaaexiHocTbK), Tax xax ao6aBaeHne b oaHy aeTBeprb a«H ocraHeTCH b TeaeHne 
mhothx aeT Hen3MeHHHM nan Hamnx ayBCTB BcaeacTBne He3HaaHTeabHOCTH 
pa3HHu;H. 

noaTOMy, Toabxo cpaBHHBaa Ha6aioaeHHH, pa3aeaeHHHe cpaBHHTeabHo 
6oabmHM npoMexcyTxoM BpeMeHH, mh MOxeM noayanTb ao6aBoaHoe xoanaecTBO 
AHeii, xoTopoe HyxcHo 6yaeT pacnpeaeaHTb Mexay bccmh 3axaroaax)mHMHCH b 
npoMexcyTxe [Mexcay Ha6aioaeHHHMH ] roaaMH h caHTaTb 3Ty ao6aBxy 
oanHaxoBOH xax aaa 6oabmoro, Tax h ana Maaoro xoanaecTBa roaoB. IlepHoa 
Taxoro B03BpameHHa onpeaeaHTca TeM ToaHee, aeM 6oaee aaHHHHH npoMexcyTox 
BpeMeHH oxaxceTca Mexcay cpaBHHBaeMHMH Ha6aroaeHHHMH. H aro HMeeT Mecro 
He Toabxo ana paccMaTpnBaeMoro, ho h BOo6me ana bchxoto nepHoanaecxoro 
B03BpameHHa. 

JJeHCTBHTeabHO, norpeuiHocTb, noayaajomaaca BcaeacTBne HeHaaexcHocTH 
caMHx Ha6aroaeHHH, aaxce ecan ohh h npoBoanaHCb crapaTeabHo, 6yaeT 
He6oabmOH h npn6aH3HTeabHO nocroaHHOH xax aaa aoaroBpeMeHHHx, Tax h 
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paa KpaTKOBpeMeHHHx Ha6aropeHHH. Bypyan pacnpepeaeHHOH Ha He6oabinoe 
xoanaecTBO roaoB, OHa paeT 6oabmyio ropHaHyio norpeuraocTb. Ecjih ace mh 
cpaBHHBaeM Ha6aioaeHHa 3a 6oabiiiHH npoMeacyTox BpeMeHH, to, pacnpepeaHB 
ee Ha 6oabinoe xoanaecTBO roaoB, noayaaeM MeHbmyio norpemHOCTb 23 . 

nosTOMy caepyeT caHTaTb BnojiHe pocTaToaHbiM, eaiH mh nonHTaeMca 203 
noaoHTH k onpepeaeHHio nepnopHaHOCTH Hacroabxo 6jih3ko, Hacxoabxo 
no3BoaaeT aro cpeaaTb BeanaHHa npoMeacyTxa BpeMeHH Meacpy h3mh h TeMH 
Ha6aroaeHHaMH, KOTopHe oaHOBpeMeHHO h pocraToaHO ppeBHne, h pocraToaHO 
ToaHHe, h mh He 6yaeM OTKa3HBaTbca ot Heo6xoaHMOH paa peaa CTapaTeabHoii 
npoBepxH. Hto me xacaeTca yTBepacpeHHH, OTHOcamHxca k BeaHocra nan k 
npoMeacyTxy BpeMeHH, 3HaanTeabHO 6oabmeMy, aeM oxBaTHBaeMHH sthmh 
Ha6aioaeHHaMH, to mh npepocraBaaeM hx ppyraM aiopaM, KOTopHe npoBeayT 
hx, pyxoBoacTByacb aio6oBbio k Hayxe h hcthhc. 

Tenepb, hto xacaeTca apeBHocTH [HaOaiopeHHH ], to caepoBaao 6 h cpaBHHTb 
aaHHHe Ha6aioaeHHH aeTHero coaHpeBopoTa, npoBeaeHHHx Mctohom h Ebxtc- 
mohom, a Taxace npoBeaeHHHx nocae hhx ApncTapxoM c HamHMH 24 . OaHaxo 
BcaeacTBHe Toro, hto Ha6aioaeHHa coaHpeBopoTOB He aBjiaioTca pocraToaHO 
TOHHHMH H, KpOMe TOTO, aaHHHe ynOMBHyTHX PHP aOaXHH paCCMaTpHBaTbCa 
anuib xax npH6aH3HTeabHHe (Tax, no-BHaHMOMy, ayMaa h rnnnapx), mh 
onycTHan hx. JEih npeaaoaceHHoro cpaBHeHHa mh B3aan Ha6aioaeHHH 
paBHoaeHCTBHH, a H3 hhx, papn hx 6 oabineft tomhocth, — caeaaHHHe PHnnap- 
xom, a HMeHHo Te, KOTopHe oh caHTaa Han6oaee HapeacHHMH. KpOMe Toro, 

MH B3HPH H aaHHHe Ha6aK)peHHH, npoBeaeHHHx H3MH C3MHMH npH nOMOIHH 
onHcaHHHx b Haaaae aroro coanHemia caMHx HapeacHHx HHCTpyMeHTOB, 
npeaHa3HaaeHHHX aaa stoh pean. 

Ha 0CH0B3HHH 3THX Ha6aK)peHHH MH yCT3H0BHaH, aTO no npOmeCTBHH 300 
roaoB coaHuesopoTH h paBHoaeHCTBHH craan nponcxoaHTb Ha aeHb paHbiue, 
aeM caeaoBaao 6h, ecan caHTaTb roa p3bhhm 365 phbm c h36htkom b 1/4 aHa. 204 
AeHCTBHTeabHo, Ha6aioaeHHe oceHHero paBHoaeHCTBHa b 32 roay TpeTbero 
nepnoaa Kaannna rnnnapx canTaeT HaH6oaee ToaHO BHnoaHeHHHM h tobopht, 
aTO, coraacHO BHancaeHHaM, oho npoH3omao b 3-h aeHb anaroMeH b noaHoab 
nepea 4-m phcm 25 . 3tot roa — 178 nocae CMepra AaexcaHapa. Hepe3 285 
aeT, b TpeTHii roa AnTOHHHa, 463 nocae CMepra AaexcaHapa, mh cHOBa 
TOHHeihiiHM o6pa30M Ha6aioaaaH oceHHee paBHoaeHCTBHe, npoH3omeaniee 
9 Arapa npn6aH3HTeabHo aepe3 ophh aac nocae Bocxoaa CoaHpa 26 . CaepoBa- 
TeabHO, b TeaeHne 285 erHnercxHx roaoB (no 365 pHeii) B03BpaipeHHe 
paBHoaeHCTBHa noTpe6oBaao 70 peanx pHe# c 1/4 h npHMepHO c 1/20 BMecTO 
Tpe6yeMHx 711/4 ana, cooTBeTCTByioipHx npn6aBxe b 1/4 a«a aaa yxa3aHHoro 
npoMOxyTxa ropoB. TaxnM o6pa30M, no cpaBHeHHio c Tpe6yeMOH npn6aBX0H b 
1/4 phb B03BpaipeHHe paBHoaeHCTBHa npoH30inao paHbme npn6aH3HTeabHO Ha 
ophh peHb 6e3 1/20 aacra. 

flaaee, rnnnapx tobopht Taxace, hto b ynoMHHyTOM 32 ropy TpeTbero 
nepnopa Kaannna BeceHHee paBHoaeHCTBHe, xoropoe Ha 6 aioaaaocb c3mhm 
TOMH eHixiHM o6pa30M, npoH3omao 27-ro Mexnpa yTpoM 27 . 3tot rop 6 bia 178 205 
nocae CMepra AaexcaHapa. Mh ace tohho Tax ace aepe3 285 ropoB, b 463 rop 
nocae CMepra AaexcaHapa, Hainan, hto BeceHHee paBHoaeHCTBHe npoH3oinao 
7-ro IlaxoHa, npn6aH3HTeabHO aepe3 1 aac nocae noaypHa 28 , Tax a-ro 
cooTBeTCTByioipHH nepHop oxBaTHBaer Taxoe ace ancao pHen: 761/4 h eipe 
npHMepHO 1/20 BMecro 711/4 paa, o 6 ycaoBaeHHoro npn 6 aBXOH b 1/4 phh 3a 285 
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roflOB. CaeaoBaTeabHO, h b stom caynae B03BpameHne BeceHHero paBHoaeHCT- 
bhh npoH3omao paHee o 6 ycaoBaeHHoro np» 6 aBKOH b 1/4 ana Ha 1 aeHb 6e3 
1/20- 

TaKHM o6pa30M, nocKonbKy 300 roaoB hmckdt k 285 Taicoe ace oTHomeHHe, 
KaK 1 aeHb K 1 flHK) 6e3 I/ 2 O 1 nOJiyHHTCa, HTO B TCMCHHe npn6aH3HTeabHO 300 
roflOB B03BpameHHe CojiHua k paBHoaCHCTBeHHWM TOHKaM coBepiuaeTca Ha 1 
aeHb paHee, neM TpeOyeTca npn6aBKoii b V4 ana. H ccjih mu H3-3a apeBHOcra 
cpaBHHM aaHHbie HauiHx Ha6aioaeHnii, BWHHcaeHHwe c Hanfoabmeii bo3mo*hoh 
TOHHOCTbK), C flaHHbIMH Ha6jHOfleHHH JlCTHCrO COJIHUeBOpOTa, nOJlyueHHblMH 
MeTOHOM H EBKTeMOHOM (3anHCaHHbIMH flOBOJlbHO nOBepXHOCTHO), TO MU 
noayHHM to ace caMoe. 

fleiicTBHTejibHo, 3anHCb Toro Ha6aioaeHHa 6waa npon3BeaeHa b A<j)HHax b 
apxoHTaT AnceBaa yTpoM 21-ro uncaa emneTCKoro Mecaua OaMCHOTa 29 . Mw 

206 ace b ynOMaHyTOM 463 roay nocae CMepTH AjiexcaHflpa c aocraTonHoii TonHOCTbio 
BbniHCJiHjiH, hto cojiHueBopoT hmcji MecTO 11-ix) Mecope npH6nH3HTejibHO aepe3 
2 aaca nocae noayHOHH Ha 12-e ancao 30 . Ot 3anHcaHHoro npH AnceBae 
Ha6aioaeHHa aeTHero coaHueBopora ao Ha6aioaeHHoro ApwcTapxoM b 50 roa 
nepBoro nepnoaa KaaHnna 31 npoinao, xax roBopHT THnnapx, 152 roaa. Ot 
ynoMaHyToro ace 50 roaa, kotopwh 6wa 44 nocae CMepTH AjiexcaHapa, ao 463 
roaa Hauiero Ha6aioaeHHa npouiao 419 aer. CaeaoBaTeabHO, 3a npoMeacyroK 
[bpcmchh ] b 571 roa, ecan aeTHHH coaHueBopoT, kotopwh Ha6aioaaa Ebktcmoh, 
HMea MecTo b Haaaae 21-ro a«a <PaMeHOTa, coaepacaaocb, KpoMe ueawx 
enineTCKHx roaoB, npH6aH3HTeabHo MO 1 / 2 I /3 a«eii bmccto 1421/2 1 / 4 , xoropwe 
aoaacHw 6waH 6w npu6aBHTbca 3 a 571 roa, ecaH caHTaTb ao6aBKy b 1/4 aHa. 
TaKHM o6pa30M, ynoMHHyToe B03BpameHne npoH3omao paHee BWHHcaeHHoro no 
H36wTKy b 1/4 aHa Ha 2 a«a 6e3 1 / 12 . CaeaoBaTeabHO, h TaK oKa3aaocb, mto 
b TeaeHHe ueawx 600 roaoB npoaoaacHTeabHOCTb roaoBoro npoMeacyTKa BpeMeHH 
Ha ueawx 2 a«a onepeacaeT tot, xoropwii nonymaca 6w npn caeTe c ao6aBKOH 
b 1/4 a«a. To ace caMoe mw noayanaH h H3 mhothx apyrnx Ha 6 aioaeHHH. 

Mw bhuhm Taxace, hto h THnnapx HeouHOKparao coraamaaca c TeM ace. 
AencTBHTeabHO, b KHHre «0 npoaoaacHTeabHOCTH roaa» THnnapx, cpaBHHBaa 
Ha6aioaeHHWH ApHcrapxoM aeTHHH coaHueBopoT b KOHpe 50 roaa nepBoro 

207 nepnoaa Kaannna c tohho HaOmoaeHHWM hm cbmhm b KOHue 43 roaa TpeTbero 
nepnoaa Kaannna 32 , roBopHT Tax: «MTaK, hcho, «ito no npouiecTBHH 145 aeT 
coaHueBopoT npoH3omea cxopee BWHHcaeHHoro no npnOaBxe b 1/4 a«a Ha 
noaoBHHy npoMeacyTKa BpeMeHH, paBHoro BMecrre b3htwm a«io h houh». 3aTeM 
b KHHre «0 BCTaBHwx Mecapax h aHax» oh, cxa3aB CHaaaaa, mto coraacHo 
MeTOHy h EBKTeMOHy roa coaepacnT 3651/4 a«eii h 1/76 a«a, a coraacHo Kaannny 
ToabKo 3651/4 aHeii, aocaoBHO noacHaeT Tax: «Hto xacaeTca ueawx MecaueB, 
coaepacauiHxca b 19 roaax, to mw Hainan to ace uncao, KaK h ohh; ho roa 
6yaeT MeHbine [BeaHHHHw 365 h] 1/4 a«a npH6aH3HTeabHo Ha 1/300 aacTb a«a, 
Tax hto b TeaeHHe 300 aeT y roaa MeroHa 6yaeT HeaocTaBaTb 5 aneii, y roaa 
Kaannna ace — 1 UHa». 3aTeM, noaBoaa htot cbohm paccyacaemaM h novm 
aocaoBHO H3aaraa co6cTBeHHwe cohhhchhh 33 , oh tobopht Tax: «5I cocraBHa oany 
KHHry o npoaoaacHTeabHocra roaa, b Koropon noKa3WBaio, mto coaHenHwii roa 
npeacraBaaeT co6oh to BpeMa, b TeaeHne Koroporo CoaHue B03BpaiuaeTca ot 
oaHoro coaHueBopoTa k TOMy ace caMOMy coaHueBopory nan ot oaHoro 
paBHoaeHCTBHH k TOMy ace caMOMy paBHoaeHCTBHio. Oh coaepacHT 365 aneii h 
npH6aH3HTeabHO Ha 1/300 nacrb MeHbine 1/4 npoMeacyTKa BpeMeHH, oxBaTWBaioiuero 
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fleHb h Honb. M He HyxHo, KaK nojiaraiOT MaTeMaTHKH, npH6aBJiaTb k 
ynoMHHyTOMy KOjiHaecray [365] flHeft nejiyio aeTBepTb» 34 . 

Tenepb, KaK a nojiaraio, Bnojme BNacHiuiocb, hto Bee flamme npoBeaeHHHX 
AO chx nop Ha6jnofleHHH oTHocHTejibHo BejiHMHHbi roflOBoro npoMexcyTKa BpeMeHH 
anojiHe coBnaaaioT c BHiiieynoMaHyTofi bcjihhhhoh nepnoaa B03BpameHna 
CoJIHUa K TeM xce CaMbIM TOHK3M paBHOfleHCTBHa HJIH COjlHU,eBOpOTa. B 3TOM 
Hac yOexaaeT nojmoe corjiacne HacToamnx Ha6jnofleHHH c 6ojiee paHHHMH. 
Ecjih xe Tax, to, pacnpeaejiHB oahh aeHb Ha 300 toaob, nojiyaHM, hto Ha 
KaxflHft rofl npHfleTca 12 BTopbix mecTHflecaTNX flHa. Ecjih BNaeCTb hx h3 
365; 15 flHeft, nojiynaioiHHxca corjiacHo npH6aBKe b aeTBepTb flHa, to fljia 
hckomoh BejinanHbi roaa 6yaeM HMeTb 365; 14,48 ahch. Bot k3kobo hhcjio flHeft, 

KOTOpOe MbI flOJIXHH npH6jIH3HTCJIbHO npHHBTb K3K HaH6oflee COOTBeTCTByromee 
COBpeMCHHblM Ha6fl!OfleHHaM 35 . 

Zlfla onpeflejieHHa nojioxeHHH Cojmua h apynix [cBeTHJi ] b npoH3BOjibHHH 
MOMeHT BpeMeHH BnojiHe ecTecrBeHHO h yflo6HO cocTaBHTb noflpo6HMe TaOjmuH. 
Mbi nojiaraeM, hto flfla MaTeMaTHKa ocHOBHaa 3aaaaa b kohcmhom caeTe — 
noKa3aTb, mto Bee He6ecHbie aBjieHHa moxho onncaTb c noMombio paBHOMepHwx 
H KpyrOBbIX flBHMHHH. B COOTBeTCTBHH C 3THM MM CMHT3CM HaH6ojiee yfloOHHM 
Tax cocTaBHTb Ta6jiHUM, mto6h aneMeHTapHMe paBHOMepHMe ABHxeHHa 6 mjih 
oTflejieHH ot BHflHMOH HepaBHOMepHOCTH, KOTopaa nojiyaaeTca BCJieflCTBHe 
HajiHHHa ranoTeTHaecKHx xpyroBMX flBHxeHHft. Taxon cnoco6 cocTaBJieHHa 
Ta6flHit noKaxceT, kbkhm o6pa30M Ha6jnoaaeMMe nepHOflHaecKHe ABHxeHHa 
CBeTHJi nojiyaaiOTca H3 coeflHHeHHa BMecre o6ohx yKa33HHHx [abhxchhh ] 36 . 

Hto6m flaTb 6ojiee yflo6Hoe fljia npaxTHKH H3JioxeHHe h HMeTb nofl pyKoft 
Bee HyxcHoe fljia caMnx flOKa3aTCflbCTB, npeacTaBHM b aaflbHeftaieM OTflejibHbie 
paBHOMepHMe ABHxeHHa Cojmpa caeayiomHM o6pa30M. 

Ecjih mm noxasajiH, hto aah oflHoro B03BpameHHa Tpe6yeTca 365; 14,48 
flHeft, to, pa3flejiHB Ha 3to hhcjio 360 rpaayam oahoto KpyroBoro o6opoTa, 
mm nojiyaHM cpeflHee cyTOHHoe nepeMemeHHe CojiHpa, paBHoe npH6jiH3HTejibHo 
0;59,8,17,13,12,31 rpaflycoB. Ilpn acjichkh ynoMaHyTMx bcjihhhh BnoflHe 
flOCTaTOHHO 6yfleT orpaHHUHTbca yxa3aHHMM [uiecTHpa3paflHMM ] nopaflKOM 
mecTHaecHTHx aojieft. 

B3bb 24-ki aaCTb cyTOMHoro nepeMemeHHa, nojiyHHM aacoBoe, paBHoe 
0;2,27,50,43,3,1 rpaaycoB. Tomho Tax xe, yMHOxHB cyTOHHoe ABHxeHHe Ha 
30 flHeft, cooTBeTCTByiomHx oflHOMy Mecapy, nojiyaHM cpeflHee MecaaHoe 
ABHxeHHe CojiHua, paBHoe 29;34,8,36,36,15,30 rpaaycaM. fljia 365 ah eft oahoto 
ernneTCKoro rona nojiyaHM cpeflHee toaoboc ABHxeHHe 359;45,24,45,21,8,35 
rpaflycoB. 3aTeM, yMHOxHB rofloaoe ABHxeHHe Ha 18 toaob (Toraa npn 
HanHcaHHH TafijiHu. mm nonyaHM 6ojibmyio copa3MepHOCTb) h ot6pochb nojiHHe 
KpyroBHe o6opoTM, mm nojiyaHM npHpameHHa 3 a KaxflHe 18 toaob, paBHMC 
355;37,25,36,20,34,30 rpaaycaM 37 . 

Mm cocTaBHJiH Tpn Ta6jiHflM cpeflHero flBHxeHHa CojiHija, Kaxayio b 45 
CTpoK h 2 CTOji6ua. IlepBaa Ta6jiHpa coaepxHT cpeflHee ABHxeHHe no 
BoceMHaauaTHJieTHHM, BTopaa — CHaaajia roaoBHe, a noTOM aacoBHe; TpeTba — 
CHaaajia MecanHwe, a noa hhmh cyTOUHMe. HHCJieHHMe bcjihhhhh npoMexyTKOB 
BpeMeHH noMemaioTCH b nepBMx croji6uax, a npHpameHHa b rpaflycax, 
nojiyaaioiflHeca cooTBeTCTByioin,HM cyMMHpoBaHHeM, — bo btophx CTOji6u;ax. 
Ta6flHUH 3TH TaKOBH 38 . 
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3. 0 rwnoTe3ax, xacaiomHxca paBHOMepHoro xpyroBoro uBHaceHHa 

Tax xax nocae stopo caeayer noxa3aTb bhuhmvio HepaBHOMepHocTb 
aBHxeHHH CoaHua, to BOo6me Hyacno npeasapHTeabHo HMeTb b bhuv, hto h 
nepeMemeHHH iuiaHeT b HanpaBaeunn nocaeaoBaTeabHocTH 3HaxoB 3oanaxa Ha 
He6e, h aBH/KCHHe Bcero He6a npoTHB 3Toro HanpaBaeHHa aBaaioTca 
paBHOMepHbiMH h xpyroBMMH no CBoeii npnpoae. Mhhmh caoBaMH, npaMbie, Ha 
xoTopbix BOo6paxaioT aBHraJoniHMMca CBeraaa wan hx xpyrn, y Bcex CBeraa 
b paBHbie BpeMeHa onncbiBaioT paBHbie yraw npn ueHTpax xaacnoro H3 
xpyroBpameHHH. Kaacymneca *e b sthx uBHaceHHax HepaBHOMepHOCTH noay- 
qaroTca b 33bhchmocth ot Mecr CBOTHa h pacnoaoaceHHa Ha cc^epax Tex xpyroB, 
no xotophm 3th UBHaceHHa coBepmaiOTCa. CymecTByjomaa Toabxo b npeacTaB- 
aeHHH 6ecnopaaoMHOCTb sBaeHHii He npH6aBaaeT no caMOH npHpoae HHnero 
ayacaoro cbohctbchhoh hm bchhocth. ilpHWHHbi ace xaacyineHca HepaBHOMep- 
hocth MoacHO o6bacHHTb raaBHHM o6pa30M c nOMOnibio aayx nepBOHanaabHbix 
h npocTbix rwnoTe3. 

HeHCTBHTeabHO, ecan hx flBHaceHHe ycMaTpHBaeTca nponcxoaauiHM no 
oxpyacHOCra, HMeroinew oahh ueHTp c ueHTpoM MHpa h Haxoaameiica b oahoh 
naocxocTH c xpyroM, npoxoaamwM nepe3 cepeaHHH 3oaHaxaabHbix co3bc3ahh, 
a Hain raa3 6e3 6oabinOH norpeuiHOCTH MoacHO cuHTaTb HaxoaaiuHMca b ueHTpe 
MHpa, TO RAH oSbaCHeHHa HepaBHOMepHOCTH [hx UBH 2 KeHHH ] Cae/iyeT aOnyCTHTb 
caeayromee. JIh6o ohh coBepmaioT paBHOMepHbie aBH*eHHa He Boxpyr neHTpa 
MHpa, au6o, xotb h Boxpyr aroro ueHTpa, ho He npocTO no sthm oxpyacHOCTHM, 
a no nepeMemaeMbiM hmh apyrHM oxpyacHOCTHM, Ha3biBaeMWM anuuHxaaMH. 
Kaxyro 6bi h3 sthx rnnoTe3 mw hh npHHaan, oxaaceTca, 

4to aaa HauiHx raa3 b ouHHaxoBHe npoMeacyTXH 
BpeMeHH ohh 6yavT npoxoaHTb HeoaHHaxoBbie ayru no 
oxpyacHocTH, npoxoflamen aepe3 cepeaHHM 3oanaxaab- 
HblX C03Be3UHH H HMdOIUeH OflHH UCHTp C MHpOM. 

^eHCTBHTeabHo, ecan b mnoTe3e c axcuempoM 39 
mm BOo6pa3HM 3xcueHTpHMecxHH xpyr ABrA, no 
xoTopoMy paBHOMepHO flBHaceTca cBeTnao, hmooiumh 
ueHTp E h awaMeTp AEA, a b Touxe Z 6yaeT 
noMemaTbca Ham raa3 [puc. 3.1 ], Tax mto b Touxe 
anorea A CBeTnao 6yaeT aaabine Bcero, a b Toaxe 
nepnrea A 6anace Bcero, to acHO, uto, OTaoacHB paBHbie 
avra AB h Ar h npoBeaa coeflHHHTeabHbie npaMwe BE, BZ, TE h TZ, mh 
cpa3y ace yBHflHM, ito CBeTnao, npomeamee b oaHHaxoBoe BpeMa xaacayio H3 
ayr AB h TA, noxaaceTCa HaM npomeauiHM HepaBHbie ayrn no onucaHHOH 
Boxpyr ueHTpa Z oxpyacHocni. AencTBHTeabHO, npn paBeHCTBe yraoB BEA h 
TEA yroa BZA 6yaeT MeHbiue xaacaoro H3 hhx, a yroa TZA — 6oabme. 

Ecan ace b nmoTe3e c annuHxaoM mm BOo6pa3HM xpyr ABrA [pnc. 3.2], 
xOHueHTpHnecxHH c npoxoaaiuHM nepe3 cepeaHHbi 3oaHaxaabHbix co3Be3flHH h 
HM eromHH ueHTp E h awaMeTp AEr 40 , h no 3TOMy xpyry 6yaeT nepeMemarbca 
annuHxa ZH0K (no xorapoMy UBnaceTca caMO CBeTnao) hmckjiiihh ueHTp b 
A, to h b 3tom caynae 6yaeT acHO, hto npn paBHOMepHOM npoxoacueHHH xpyra 
ABrA annuHxaoM, HanpHMep, ot A x B, h TaxoM ace flBHaceHHH CBCTnaa no 
annuHxay b noaoaceHHax Z h 0 CBeTnao 6yaeT xa3aTbca HaM xax 6 m 
coBnaaaxuuHM c uchtpom A annuHxaa, b apyrnx ace noaoaceHHax — hct. 
Ecan, HanpHMep, oho 6yaer HaxoflHTbca b H, to oho noxaaceTca onepeaHBniHM 



Phc. 3.1 
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paBHOMepHoe asHaceHHe Ha ayry AH, a eaiH b K, to OTCTaBniHM ot Hero Ha 
ayry AK. 

IIpH ynoMHHyTOH rnnoTe3e c axcpeHTpoM HaHMeHbmee aBHaceHHe 6yaeT 
Bceraa noaynaTbca b anoree, a HanfSoabinee — b nepHree, Tax xax yroa 
Z AZB [cm. phc. 3.1] 6yaeT Bceraa MeHbme yraa AZr. 

npH aBtOKCHHH XCC no SnHpHKay MOaCeT HMeTb MeCTO 

h to, h apyroe. ,D,eHCTBHTeabHO, ecaH annpHxa 
nepeMemaeTca no He6y b HanpaBaeHHH nocaeaoBaTeab- 
hocth 3H3KOB [3oaHaKa ], noaoacHM ot A K B [pHC. 3.2], 
a CBeTHao no HeMy asHaceTca Tax, hto ot anorea oho 219 
A aBHaceTCa Taxace b HanpaBaeHHH nocaeaoBaTeabHOCTH 

[3THX] 3H3KOB, T.e. OT Z K H, TO OXaaCCTCfl, HTO B 
anoree oho 6yaeT HMeTb HaH6oabmee nepeMemeHne, Tax 
xax b 3tom caynae h CBeTHao, h amipHxa asnacyTca b 
oaHOM h tom ace HanpaBaeHHH. EcaH ace CBeTHao ot 
r anorea 6yaeT aBHraTbca b HanpaBaeHHH, npoTHBonoaoac- 

Pmc 3 2 hom aBHaceHHio snHUHicaa, T.e. ot Z k K, to, Hao6opoT, 

b anoree 6yaeT HMeTb Mecro HaHMeHbmee nepeMemeHne, 
noTOMy hto b 3tom cayuae CBeTHao 6yaeT nepeMemaTbca b cropoHy, 
npoTHBonoaoacHyio aBHaceHHio anHpnxna. 

YcTaHOBHB 3to, mm aoaacHu eme npHHHTb npeaBapHTeabHO caeayioipee. flaa 
CBeTna, hmckhiihx aee aHOMaann, aonycxaeTca coeaHHHTb BMecTe o6e 3th 
rnnoTe3M, xax mm noxaaceM b cooTBeTCTByiomHx MecTax 41 . flaa CBeTHa ace, 
HMeiOinHX TOabXO OaHO HCH3MCHHOe HepaBeHCTBO, 6yaeT aOCTaTOHHa OaHa 
xaxaa-aH(5o H3 sthx rHnoTe3. Bee Ha&moaaBHmeca aBaeHHa MoryT 6MTb 
cosepmeHHo oaHHaxoBo o&bacHeHM npn noMouw o6enx rnnoTe3, ecaH b hhx 
HMeioT MecTO oaHHaxoBMe cooTHomeHHa, T.e. ecaH b ninoTe3e c axcpeHTpoM 
paccToaHHe Meacay raa3oM h peHTpoM axcpeHTpa HMeeT Taxoe ace oTHomeHne 
x paanycy sxcpeHTpa, xaxoe b rnnoTe3e c anHpnxaoM HMeeT paawyc snnpHxaa 
x paanycy Hecymero ero xpyra, a Taxace ecaH BpeMa, b TeneHHe xoToporo 
CBeTHao nepeMemaeTca no HenoaBHacHOMy axcpeHTpy b HanpaBaeHHH nocaeao- 220 
BaTeabHocTH 3HaxoB [30anaxa ], paBHO TOMy BpeMeHH, b TeneHHe xoToporo 
3nHu,Hxa npoxoaHT xpyr c peHTpoM b Tonxe, rae HaxoaHTca Ha6aroaaTeab, 
aBHraacb Toace b HanpaBaeHHH nocaeaoaaTeabHOCTH 3HaxoB, a CBeTHao c Taxon 
ace cxopocTbio nepeMeipaeTca no anHpnxay, asuraacb, oaHaxo, ot anorea npoTHB 
nocaeaoBaTeabHOCTH 3HaxoB 42 . 

Ilpn 3thx ycaoBHax Ha6ax>aaeMHe aBaeHna 6yayT oaHHaxoBM aaa xaacaon 
H3 3thx rnnoTe3. 3to mm xpaTXo noxaaceM CHanaaa Ha ochobphhh c3mhx 
ycaoBHH, a 3aTeM npn noMomw ocHOBaHHoro Ha hhx BHMHcaeHHa HepaBeHCTBa 
CoaHpa. 

llpeacae Bcero a yTBepacaara, hto b xaacaoii H3 sthx rnnoTe3 HaH6oabmaa 
p33HOCTb Meacay paBHOMepHHM H BHflHMMM HepaBHOMepHMM aBHaceHHaMH, 
xoTopaa onpeaeaaeT cpeaHee aBHaceHHe CBeTHa, HMeeT mccto Toraa, xoraa 
BHpHMoe paccToaHHe [cBeTHaa] ot anorea cocTaBaaeT neTBepTb oxpyacHocTH h 
BpeMa aBHaceHHa ot anorea ao ynoMaHyToro cpea«ero noaoaceHHa 6yaeT 6oabme 
BpeMeHH aBHaceHHa ot stoto cpeaHero noaoaceHHa ao nepnrea. OTCioaa 
noaynaeTca, hto npn rHnoTe3e c axcpeHTpoM Bceraa, a npn rnnoTe3e c 
snHpHxaoM Toraa, xoraa nepeMeipeHHa CBeTHa ot anorea nayT b HanpaBaeHHH, 
o6paTHOM nocaeaoBaTeabHOCTH 3HaxoB, BpeMa nepexoaa ot Mecra c HanMeHbuiHM 
aBHaceHHeM x cpeaHeMy 6yaeT 6oabme BpeMeHH aBHaceHHa ot Mecra co cpeaHHM 221 
aBHaceHHeM x MecTy c HaH6oabmHM aBHaceHHeM. 3to ofoacHaeTca TeM, hto b 
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Ka*flOH m 3 3THX ninoTe3 HaHMeHbiuee asHneeHHe nonynaeTca b anoree. B 
rMnoTe3e nee c onHUHxnaMM, xorna ABHneeHHa CBeran no annuHioiaM npoHCxoflHT 
ot anorea b HanpaBJieHHH nocneAOBaTenbHOCTH 3H3 kob, Hao6opoT, BpeMa 
nepeMemcHHa ot MecTa c HaH6ojibiiiHM ABHneeHHCM 
k cpeflHeMy 6yaeT fkwibine BpeMeHH ABHneeHHa ot 
M ecTa co cpeflHHM k Mecry c HaHMeHbniHM ABHnee- 
HHeM, Tax Kax b stom cnynae anoreio 6yfleT 

cooTBeTCTBOBaTb HaH6ojibmee nepeMetpeHHe 43 . 

IlycTb cHanana ABrA [pnc. 3.3] 6yaer oxpyne- 

HOCTblO OKCUCHTpa CBCTHJia, HMCIOIQCH UeHTp E H 
AHaMeTp AEr, Ha KOTOpOM B03bMCM peHTp 30- 
AHaKajibHoro xpyra, T.e. ranxy Hauiero Ha6juoaeHHa. 

IlycTb 3to 6yaeT Z. ripoBcaa 3aTeM m3 Z noA npaMHM 
yr/tOM k AEr npaMyio BZA, npennononeHM, hto 
CBeTHJio HaxoflHTca b Tonxax B h A, Tax hto ero 
BHflHMoe paccToaHHe no o6e cropoHbi ot anorea A 
paBHaeTca hctbcpth oxpyneHocTH. Tpe6yerca Aoxa- 
3aTb, HTO B TOHKHX B H A HMeeT MCCTO HanfSoAbUiaa pa3H0CTb MC/KAy 
paBHOMepHUM H HepaBHOMepHbIM ABHACeHHHMH. 

ripoBeAeM npaMbie EB h EA. Cpa3y xe craHOBHTca bcho, hto othoqiohhc 
yrAa EBZ k neTupeM npaMHM paBHO othouichiiio Aym, cooTBeTCTByioineH 
aHOMajiMH, ko Been oxpyneHocTH. B,eiiCTBHTeAbHO, yroA AEB cTarnBaeT Ayry 
paBHOMepHoro ABHneeHHa, a yroA AZB — bhahmoto HepaBHOMepHoro; pa 3 HocTb 
nee 3thx yrnoB — yroA EBZ. 

PTrax, a yTBep*Aaio, hto Ha npaMoii EZ Henb3a npn oxpyneHocTH xpyra 
ABrA nocTpoHTb APyroft yroA, kotopuh 6 bin 6 h 6 oAbme xaneporo H3 arax 

yrAOB. 

BeHCTBMTCJlbHO, nOCTpOHM B TOHK3X © H K yTAbl E0Z H EKZ H npOBCACM 
coeAHHaromwe hx npaMbie ©A h KA. IlocKOAbKy bo bcbkom TpeyroAbHHKe 
6onbiiiaa CTopoHa CTaniBaeTca 6onbuiHM yrnoM h 0Z 6oAbme ZA, to yron 
©AZ 6yAeT 6oAbine A0Z. Ho yroA EA© paBeH E0A, Tax xax E© paBHa 
EA. 3h3hht, h Becb yroA EAZ, T.e. EBA, 6yAeT 6oAbme yrna E©Z. flajiee, 
Tax xax AZ 6onbme KZ, to h yron ZKA 6yAeT Sonbine yrna ZAK. Ho yron 
EKA paBCH BceMy EAK, Tax xax npaMaa EK Tonee paBHa EA. 3HaHHT, h 
ocraiomHHCH yron EAZ, T.e. EBZ, 6yneT 6onbuie yrna EKZ. CneAOBaTenbHo, 
HeBO3M0?XHO nocTpoHTb yxa33HHbiM o6pa30M ymw, 6onbmHe Tex, xoTopue 
o6pa3yK)Tca b Tonxax B h A. 

OAHOBpeMeHHo Aoxa 3 aHO, hto nyra AB, cooTBeTCTByiomaa BpeMeHH nepexopa 
ot MecTa c HaHMeHbniHM ABHmeHHeM x Mecry co cpeAHHM [ABHneeHHeM ], 6 yneT 
6 onbme nyrn Br, cooTBeTCTByromen BpeMeHH nepexopa ot MecTa cpenHero 
ABHneeHHa x MecTy c HaH 6 onbniHM. Pa 3 H 0 CTb nee othx Ayr paBHa yABoeHHOH 
Ayre, onpeAenaiomeH HepaBeHCTBo. AeikcrBHTenbHO yron AEB 6 yAeT 6 onbme 
npaMoro yrna EZB Ha yron EBZ, a BEr MeHbine npaMoro yrna Ha tot nee 
yron. 

flna AOxa 3 aTenbCTBa toto, hto 3to nee caMoe nonynaeTca h npn APyron 
rnnoTe 3 e, B 03 bMeM xoHpeHTpHHecxHH c peHTpoM MHpa xpyr ABr, hmcioiphh 
ueHTp b A, a AnaMeTp AAB [pnc. 3.4], h b toh nee camoh iuiocxocth 
ABHneymHHca no HeMy snnpHxn EZH c peHTpoM b A. IlpeAnononeHM, hto 
xorpa CBeTHno xaneeTca HaM otctohiahm Ha neTBepTb oxpyneHOCTH ot tohxh 
anorea, oho h3xoahtch b H. npoBepeM coeAHHatoipHe npaMbie AH h AHr. 
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3 yTBepamaio, wo aHHHa AHr Kacaerca annuHKjia. Ilpn 3 tom pa3H0CTb 
Meacay paBHOMepHHM h HepaBHOMepHHM j^bh^kchhbmh HaH6ojibiiiaa. 224 

fleHCTBHTejibHo, Tax KaK paBHOMepHoe aBH^ceHHe ot anorea onpeaejiaerca 
ymoM EAH (h6o h cbcthjio no ammmoiy, h anHipucji no Kpyry ABr aenacyTca 
C OflHHaKOBblMH CKOpOCTHMH), 3 pa3H0CTb MCXfly paBHOMepHHM H BHflHMHM 
flBH^eHHHMH onpeaejiaerca yrjioM AAH, to hcho, hto pa3HocTb yrjioB EAH h 
AAH, T.e. yroa AHA, onpeaejiaeT BHflHMoe paccroaHHe CBeTHJia ot anorea. 
nocKoabKy ace npeanojioaceHo, mto oho paBHO neTBepra oKpyacHOCTH, yroji 
AHA 6yaeT npaMHM, h BCJieacrBHe aroro jihhhh AHr 6yaer KacaTejibHOH k 
anHUHKjiy EZH. CjieaoBaTejibHo, ayra AT, 3aKjnonaiomaaca Meacay ueHTpoM 
A h KacaTejibHOH, cooTBeTCTByeT HanfSoabmeii Be- 
jiHMHHe HepaBeHCTBa. 

Ha tom ace ochob3hhh ayra EH, KOTopaa, 
corjiacHo caejiaHHOMy npeanojioaceHHio o HanpaB- 
jieHHH aBHaceHna no snHijHKJiy, onpeaeaaeT BpeMa 
nepexoaa ot Mecra c HaHMeHbiiiHM aenaceHneM k 
Mecry co cpeaHHM, 6 yaer Ha yaBoeHHyio ayry AT 
6oabme ayra HZ, onpeaejiaiomeii BpeMa nepexoaa 
ot Mecra co cpeaHHM k Mecry c HaH6oabiiiHM 
aBHaceHHeM, Tax KaK, ecjm npoaojiacHTb npaMyro 
AH ao 0 h noa npaMHM yraoM k EZ npoBecrn 22 s 
AK 0 , yroa KAH 6 yaeT paBeH yray AAr 44 , a ayra 
KH noao6Ha AT 45 . Hmchho Ha 3Ty BejiHHHHy ayra 
B EKH 6 yaeT 6 oabine, a ZH 6yaeT MeHbme hctbcptm 

PhC. 3.4 OKpyaCHOCTH, HTO H Tpe6oBajlOCb a°Ka3aTb. 

H3 caeayJOiyHx paccyacaeHHH aenco mohcho 
y6eaHTbca, wo h npn paccMOTpeHHH aBHacemiH b 
npoMexyToaHHx noaoaceHHax npn jiio6oh rnnoTe3e 
Bee aBaeHHH, OTHOcaraneca k paBHOMepHOMy h 
BHauMOMy aBHHceHHaM, 6yayT coBepuiaTbca b oaHHa- 
KOBue BpeMeHa, a Taxace 6yayT paBHH hx pa3H0CTH, 

T.e. HepaBeHCTBa, npoHcxoaainne ot HepaBHOMep- 
hocth [Ha6atoaaeMoro aBHaceHna ] 46 . 

nycrb ABr 6yaeT KpyroM [pnc. 3.5], tomo- 
ueHTpHaecKHM c npoxoaaipHM aepe 3 cepeaHHH 30- 
aHaxaabHHX C03BC3aHH H HMeiOIQHM UCHTp B A, 

EZH — paBHHH roMopeHTpy ABr sKcpeHTp c 
ueHTpoM b 0 , a EAAr — hx 06m hh anaMeTp, 
npoxoaaiQHH aepe3 uewpu © h A h anorefi E. 
OTaoacHB Ha roMoueHTpe KaKyio-HH6yab ayry AB, 

H3 peHTpa B paanycoM, paBHHM A©, onHrneM 
annuHKa KZ h npoBeaeM coeaHHHTejibHyio npaMyio KBA. 

3 yTBepacaaio, mto npn o6ohx BHaax aBHaceHHH [T.e. npn aBHaceHHH no 
3 KcueHTpy hjih no aimpmuiy] CBeTHao Bceraa b oaHo h to ace BpeMa npnaeT 226 
b TOHKy Z nepeceaenHa sKcpewpa h anHUHKjia, hhhmh cjioBaMH, wo 6 yayT 
noao 6 HH apyr apyry tph ayra, a HMeHHO ayra EZ SKcuewpa, ayra AB 
roMoueHTpa h ayra KZ annuHioia, a Taxace, wo b o 6 enx rnnoTe 3 ax pa3HOCTH 
Meacay paBHOMepHHM h HepaBHOMepHHM asnaceHHaMH h BnaHMoe nepeMemeHne 
CBeTHJia 6 yayT oaHHMH h tcmh ace. 
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ripoBCfleM coeflHHsnomHe npaMwe Z0, BZ h AZ. TaK icaic b aeThipex- 
yrojibHHxe BA0Z npoTHBonojioacHue ctopohw paBHbi, a hmchho Z© paBHa 
BA, a BZ paBHa A©, to MeTwpexyrojibHHX BA0Z — napajuiejiorpaMM. 
CaeaoBaTejibHO, 6yayT paBHbi Tpn yrjia E0Z, AAB h ZBK. Tax xax 3th yrjihi 
ueHTpajibHbie, to CTHiriBaeMbie hmh ayrn noao6Hbi. 3to ayrn EZ axcueHTpa, 
AB roMoaeHTpa h KZ anHUHxjia. CjieaoBaTejibHO, b o6ohx aBHaceHnax cbcthjio 
b oflHo h to ace BpeMa npnaeT b Z h b bhahmom aBHaceHHH nponaeT ot anorea 
OflHy h Ty ace ayry AA 3oaHaxajibHoro xpyra. B cootbctctbhh c 3thm 

227 npoHcxoaamaa ot HepaBHOMepHocTH pa3HOCTb b o6chx ninoTe3ax 6yaeT oaHoft 
h toh ace, h6o mu aoxa3aaH, mto nojiyaaerca oaHa h Ta ace pa3HOCTb, a 
hmchho yroji AZ© b ranoTeae c axcueHTpoM h yroji BAZ b rnnoTe3e c 
anHUHXjioM ; ohh 6yayT paBHbiMH h HaxpecT jieacanpiMH, Tax xax no 
aoxa3aHHOMy Z0 6yaeT napajuiejibHa BA. 

Scho, mto to ace caMoe 6yaeT nojiynaTbca h npH Bcex apyrwx paccToaHHax, 
Tax xax aeTbipexyranbHHx 0ABZ — Bceraa napajuiejiorpaMM, h [noaroMy] 
axcueHTpHaecxHH xpyr 6yaeT onucbiBaTbca c3mhm cbcthjiom npH ero aBHaceHHH 
no anHUHXjiy, ecaH, xohcmho, b ofieHx mnoTe3ax cooTBeTCTByiomHe oTHomeHHa 
6yayT noao6Hbi, a HX cocTa b ji a io m h e paBHM 47 . Ho aa»<e ecjiH 6hi ohh 6bum 
-roabxo noao6HbiMH, ho He paBHbiMH no 
BejiHHHHe, to nojiywrca onaTb to ace caMoe 48 . 

3tO MOaCHO o6bHCHHTb CJieayiOmHM o6pa30M. 

llycTb tomho Tax ace ABr — tomo- 

UeHTpHHeCKHH C MHpOM Xpyr, HMeiOmHH peHTp 

A h awaMeTp AAr, coeaHHatoiauH MecTa 
nepHrea h anorea CBeTHaa [pnc. 3.6]. IlycTb 
anHpHxa c peHTpoM B Ha Hexoropyio ayry 
AB otctoht ot anorea A, a cbcthjio b cbocm 
aBHaceHHH nponaeT ayry EZ, xoTopaa, xoHea- 

228 ho, aoaacHa 6biTb noao6Ha ayre AB BCJieacTBue 
h30xpohhocth B03BpameHHH y o6ohx xpyroB. 

IlpoBeaeM coeaHHarauiHe npaMbie ABE, BZ h 
AZ. 

A to, mto yroji AAE Bceraa paBeH yray 
ZBE H CBeTHJIO BHaHMO B HanpaBJieHHH AZ, 
npn 3toh ninoTe3e oueBHaHo. 

SI yTBepacaax) Tenepb, mto h b rnnoTe3e 
axcaeHTpa [He3aBHCHMO ot toto], 6yaeT axc- 
ueHTp 6ojibine hjih MeHbme roMopeHTpa ABr, 
ecjiH Toabxo npeanojioacHTb noao6He cooTBeTCTByiomHx othoihchkh h H3oxpoH- 
HOCTb B03BpaiqeHHH, CBeTHJio onaTb 6yaer BHaHMO b tom ace HanpaBJieHHH 
AZ. riocTpoHM 6ojibHiHH ynoMaHyToro [roMoueHTpa] axCijeHTp H0, hmcioiqhh 
ueHTp K Ha npaMOH AT, h MeHbuiHH [axcpeHTp] AM c ueHTpoM N Ha toh 
ace npaMOH [AT], flajiee, npoaojiacHB AMZ© h AAAH, npoBeaeM coeaHHaiomHe 
npaMbie ©K h MN. riocxojibxy xax AB othochtch x BZ, Tax 6yaeT omocHTbca 

229 h ©K x KA, h MN x NA, a yroji BZA paBeH yrjiy MAN BCJieacTBHe 
napajuiejibHOCTH AA h BZ, Bee Tpn TpeyrojibHHxa [ZAB, A©K, AMN] 
paBHoyrojibHbi h crarHBaeMhie nponopunoHajibHbiMH cTopoHaMH yrjihi BAZ, 
A©K h AMN paBHbi, to, cjieaoBaTejibHo, npaMbie BA, ©K h MN napajuiejibHH. 
TaxHM o6pa3QM, h yrjibi AAB, AK© h ANM paBHbi. H nocxojibxy sth yrjim 
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b xpyrax ueHTpajibHbie, to crairiBaeMbie hmh ayra AB, H@ h AM hoao 6 hh. 
CaeflOBaTejibHO, He Toabxo anHUHKji npoxoaHT ayry AB, a cbcthjio ayry EZ 
B OaHHaKOBOe BpeMH, HO H Ha 3 KCUeHTpaX CBCTHJIO npOHaeT ayrH H@ H 
AM b to ace caMoe BpeMa, a BcaeacTBHe aroro oho Bceraa bhahmo no oahoh 
h toh ace npaMOH AMZ0. Flo anHUHKjiy oho npnaeT b Tonxy Z, no 6ojibmeMy 
3KCu.eHTpy — b 0, a no MeHbmeMy — b M. To ace caMoe 6yaeT HMeTb mccto 
h bo BCex apyrnx noaoaceHHax. 

K 3TOMy ao6aBjjaeTca eipe, mto, xoraa b BHaHMOM ABHaceHHH cbcthjio 
0Ka3hiBaeTca Ha oaHHaxoBbix paccTOHHHax ot anorea h nepHrea, noaBjiaromeeca 
B 060HX nOJIOXCeHHax H3-3a HepaBHOMepHOCTH [ABHaceHHH ] HepaB^HCTBO 6yaeT 
OaHHM H TeM JKC. AeHCTBHTejIbHO, OnHHICM COTJiaCHO 
rHnoTe3e axcucHTpa 3 kchchtphhcckhh xpyr ABTA c 
ueHTpoM E h npoxoaaiaHM aepc3 anoren A anaMCTpoM 
AET [pnc. 3.7 ], npHHCM Ham rjia3 npeanoaaraeTca 
HaxoaaiHHMca Ha stom awaMCTpe b Tonxe Z. Bo3bMeM 230 
3aTeM npoxoaamyK) aepc3 Z Kaxyio-HH6yab npaMyro 
BZA, npoBeaeM coeaHHaromne jihhhh EB h EA. Toraa 
BHaHMbie nepeMemeHHa cbcthji 6yayT paBHu h [anaMCT- 
pajibHo] npoTHBonoaoiKHbi. Hhumh cjioBaMH, yroji AZB 
ot anorea 6yaeT paBeH yray TZA ot nepHrea, h 
noaBjiaromaaca BCJieaCTBHe HepaBHOMepHOCTH [ABHaceHHH] 
pa3H0CTb 6yaeT oahoh H toh *e b CHJiy paBeHCTBa npaMhix 
BE h EA h yraoB EBZ h EAZ. TaKHM o6pa30M, b 
bhahmhx nepeiaemeHHax, T.e. b ayrax, 3axaioHeHHHx b 
yraax AZB h TZA, ayra ot anorea A 6yaeT 6oabUie 
ayrn, nponaeHHOH b paBHOMepHOM aBHJKCHHH, a ayra ot 
nepHrea T 6yaeT MeHbuie npoHaeHHoi) b paBHOMepHOM 
ABHaceHHH Ha Ty *e caMyio BejmaHHy BCJieaCTBHe Toro, 

4to yroa AEB 6oabuie yraa AZB, a yroa TEA 
COOTBeTCTBeHHO MCHbUie TZA. 

B ninoTe3e anHHHxaa, ecjm mm Taxace HaaepTHM 
roMoueHTpHaecKHH xpyr ABF c ueHTpoM A h ahamctpom 
AAr h anHUHKji EZH c uchtpom A [pnc. 3.8], a 3aTeM, 
B3aB KaxyK)-HH6yab npaMyro AHBZ, npoBeaeM coe- 
aHHHTeabHwe jihhhh AZ h AH, to noayaaioiaaHCH 
BCJieaCTBHe HepaBHOMepHOCTH pa3Hocrb — ayra AB — 6yaeT onaTb toh ace 231 
caMoii b o 6 ohx noaoaceHHax, T.e. ecjiH cbcthjio 6yaeT b Z hjih b H. Cbcthjio 
6yacT xasaTbca HaM oahh 3 kobo otctohihhm no 3oaHaxaabHOMy xpyry ot tohkh 
anorea, xoraa oho 6yaeT b Z, hah ot nepHrea, xoraa oho 6yaeT b H, Tax 
xax npoHACHHaa b bhahmom ABHaceHHH ot anorea ayra coaepacHTca b yrjie 
AZA (h 6 o 6 mjio aoxa3aHO, hto OHa aBjiaeTca h 36 mtxom paBHOMepHoro ABHaceHHH 
Haa npoMcxoaaiHHM HepaBHOMepHHM); tohho Tax ace BHAHMaa ayra, HanHHaro- 
laaaca b neparee, coaepacHTca b yrjie ZHA, h 6 o OHa paBHa toh ace cumoh 
pa3HOCTH paBHOMepHoro aBHxceHHa ot nepurea h cooTBeTCTByiomero HepaBHo- 
McpHoro. Ho yroa AZA paBeH yray ZHA BcaeacTBHe paBeHCTBa AZ h AH; 
TaxHM o6pa30M, OTCioaa onaTb noayaaerca, mto Ha Ty ace caMyio pa3HocTb, 
t.c. Ha yroa AAH, cpeaHee ABHaceHHe y anorea 6yaeT 6oabme bhahmoto 
(t.c. yroa EAZ 6oabiue yraa AZA), a y nepnrea cpeaHee aBHaceHHe 6yaeT 
MCHbiue Taxoro ace BHAHMoro, T.e. yroa HAA MeHbrne yraa AHZ. 3 to h 232 
Tpc6oBaaocb aoxa3aTb. 
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4. O BHUHMOM HepaBeHCTBe flBMXeHMfl COJIHUa 

H3JIOJKHB BCe 3T0 yxa3aHHHM o6pa30M, MH aOaXCHH npeflBapHT&flbHO 
3aH3TbCa BHflHMHM HepaBCHCTBOM flBHXeHHa COJIHUa. TaK KaK 3T0 HepaBCHCTBO 
aBjiaei-ca eaHHCTBeHHbiM h BpeMa nepexoaa ot MecTa c HaHMeHbmHM aBnaceHneM 
k MecTy co cpeaHHM flBHaceHHeM Bceraa 6oabme, aeM BpeMa nepexoaa ot Mecra 
co cpeaHHM aBHJKeHHeM k MeCTy c HaH6ojibmHM (mh Hainan, hto Bee 3 to 
aewcTBHTejibHo corjiacyeTCa c Ha6aioaaiomHMHCH aBaeHHHMH), to oho Moacer 
6biTb noayneHo c noMombK) xaacaoii H3 npnBeaeHHHx nmoTe3. B aacTHOCTH, 
ero mojkho noJiyanTb np« noMonjH rHnoTe3H c anHUHxaoM, ecan Ha ay re 
nocaeaHero oxoao anorea aBHaceHne CoaHua 6yaeT coBepmaTbca nporaB 
nocaeaoBaTeabHoCTH 3HaxoB 3oaHaxa. Oanaxo 6 wjio 6bi, noacaayii, pa3yMHee 
npHBaeab k o&bacHeHHio ranoTe3y c axcuem-poM, Tax xax oHa npome h Tpe6yeT 
Toabxo oaHoro, a He a»yx ubhxchuh 49 . 

Ilpeacae Bcero Hyacro hbhth BeanuHHy axcueHTpncHTeTa coaHenHoro xpyra, 
hhhmh caoBaMH, onpeaeaHTb, xax paccToaHHe Meacay ueHTpaMH axcueurpa h 
Haxoaameroca b Touxe Hamero Ha6aioaeHHH ueHTpa 3oaHaxaabHoro xpyra 

233 oTHocHTca x paanycy axcuem-pa. 3aTeM, xaxoMy MecTy 3oaHaxaabHoro xpyra 
cooTBeTCTByeT Toaxa anorea axcueurpa. Bee sto TmaTeabHo noxa3aa Tnnnapx. 
rioaoxcHB b oCHOBy BpeMa asHaceHHa [CoaHua] ot BeceHHero paBHoaeHCTBHa 
ao aeTHero coaHueBopoTa, paBHoe 941/2 awaM, a ot aeTHero coaHueBopoTa ao 
oceHHero paBHoaeHCTBHa — 92 1/2 a«aM, oh, ncnoab3ya Toabxo 3 th aaHHHe, 
Hamea, hto anHHa npaMoii Meacay ynoMaHyTHMH ueHTpaMH cocTaBaaeT 
npHMepHO 1/24 paa«yca axcueurpa h hto anoreft npeamecTByeT Toaxe aeTHero 
coaHueBopoTa npH6aH3HTeabH0 Ha 24 V2 rpaayca, xaxHX bo bccm 3oanaxaabHOM 
xpyre coaepacHTca 360. Mh Taxace HanuiH, hto npoaoaacHTeabHOCTH ynoMaHyrax 
aeTBepreH nepHoaa h BeanaHHU yxa3aHHUX OTHomeHHH aBaaiOTca npn- 
6aH3HTeabHO t3xhmh ace h b HacTOamee BpeMa, Tax aro o6HapyacHBaeTca, 
TaxHM o6pa30M, aTO axcueurp CoaHua Bceraa coxpaHaeT to ace caMoe noaoaceHne 
OTHOCHTeabHO Toaex coaHueBopoTa h paBHoaeHCTBHH 50 . OaHaxo aTo6u He npoHTH 
mhmo 3Toro CToab BaacHoro MecTa, ho pa3i>acHHTb ero, onnpaacb Ha Hama 
BHaHcaeHHa, mh Toace aaaHM bhboa Bcero OTHOcaiueroca x axcuem-py, nexoaa 
H3 Tex ace caMHx aaHHHx Ha6aioaeHHH. A hmchho h3 toto, hto, xax mh 
cxa3aaH, BpeMa ot BeceHHero paBHoaeHCTBHa ao aeTHero coaHueBopoTa paBHO 
941/2 aHaM, a ot aeraero coaHueBopoTa ao oceHHero paBHoaeHCTBHa — 921/2 

234 aH3M. fleHCTBHTeabHO, npH nOMOIUH TOHHeiimHX Ha6aiOaeHHH paBHoaeHCTBHH H 

aeraero coaHueCToaHHa, npoH3BeaeHHHX hhmh b 463 roay nocae CMepTH 
AaexcaHapa, mh noayanaH xoannecTBO aHeii, BnoaHe coraacHoe c yxa3aHHHM. 
flencTBHTeabHO, nocxoabxy, xax mh cxa3aan, oceHHee paBHoaeHCTBHe HMeao 
MecTo 9-ro Arapa nocae Bocxoaa CoaHua 51 , a BeceHHee — 7-ro llaxoHa nocae 
noayaHa 52 , cooTBeTCTByxMUHH npoMeacyrox [Meacay hhmh] noaynaerca paBHHM 
1781/4 a«aM. JleTHHH ace coaHueBopoT npoH3omea b Honb c 11-ro Ha 12-e 
Mecope, nocae noayHOHH 53 . Tax xax yxa3aHHHH npoMeacyTox [BpeMeHH ], T.e. 
ot BeceHHero paBHoaeHCTBHa ao aeTHero coaHueBopoTa, coaepacHT 941/2 ana, 
to jyisi npoMeacyTxa BpeMeHH ot aeTHero coaHueBopoTa ao caeayiomero 3 a hhm 
oceHHero paBHoaeHCTBHa oCTaeTca npn6aH3HTeabHo 921/2 ana 54 . 

IlycTb ABTA — 3oanaxaabHHH xpyr c uchtpom E [pnc. 3.9]. IlpoBeaeM 
b HeM aepe3 tohxh coaHueBopoTOB h paBHoaeHCTBHH a»a b33hmho nepneHanxy- 
aapHHx anaMeTpa, AT h BA. llpeanoaoacHM, hto A — Tonxa BeceHHero 
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paBHOjieHCTBHS, a B — jieTHero coJiHueBopora h TaK aajiee no nopaaicy. To, 
hto ueHTp OKCueHTpnnecKoro Kpyra nonaaer Meacay npaMHMH EA h EB, hcho 
H 3 Toro, hto nonyoKpyacHOCTH ABr cooTBeTCTByeT BpeMa, 6 ojibmee noaoBHHH 
roaa. BcjieacTBne 3toto 0Tpe30K 3KcneHTpa 6 yaeT 6 onbme noayoKpyxHOCTH; 
KBaapaHTy AB cooTBeTCTByioT h 6 oabmee BpeMa, h 6 oabmaa ayra SKcneHTpa, 23 s 
aeM KBaapaHTy BT. 

Ecjih 3to TaK, npeanoaoxHM, hto ToaKa Z 6 yaeT ueHTpoM axcneHTpa. 
IlpoBeaeM aepe 3 06 a neHTpa h anoren anaMeTp EZH h h3 neHTpa Z 
npoH 3 BoabHHM paanycoM onnmeM OKcneHTpHaecKHH coaHeaHHH Kpyr 0KAM. 

3aTeM aepe3 Z npoBeaeM napajiaean NEO — 
anaMeTpy AT h FIPS — anaMeTpy BA. KpoMe 
Toro, npoBeaeM nepneHaHKynapu 0TY H3 
0 Ha anaMeTp NEO h K<J>X H3 K Ha TIPS. 
Tenepb, TaK KaK CoaHne, paBHOMepHO a»H- 
acymeeca no OKpyacHOcra 0KAM, npoxoaHT 
ayry 0K 3 a 941/2 awa, a KA 3a 921/2 a«a 
h 3a 941/2 a«a paBHOMepHHM aenaceHneM 
npoaBHraeTca npn6aH3HTeabHO Ha 93;9 TaKHx 
rpaayca, k3khx b Kpyre coaepacHTca 360, a 
3 a 921/2 a«a — Ha 91; 11 rpaayc, to ayra 
0KA aoa*Ha paBHaTbca 184;20 rpaaycaM. 
BMecTe ace B 3 aTbie ayra N© h AO, oCTaio- 
mneca ot noayoKpyacHOCTH NIIO, cocTaBaaiOT 
4;20 rpaayca; ayra ©NY, paBHaa yaBoeHHon 236 
0N, cocTaBHT 4;20 t3khx ace rpaayca. TaKHM 
o6pa30M, CTaraBaiomaa ee npaMaa ©Y 6yaeT 
paBHa npH6aH3HTeabHO 4;32 t3khm aacraM, k3khx b anaMeTpe axcueHTpa 
coaepacHTCa 120. FIoaoBHHa npaMoft 0T turn EE 6yaeT paBHa 2; 16 TaKHM ace 
aacTaM. flaaee, TaK KaK Bca ayra 0NI1K cocraBaaeT 93;9 rpaayca, a 0N 
paBHa 2; 10 rpaaycaM, KBaapaHT Nn — 90 rpaaycaM, to ocraioinaaca ayra 
I1K 6yaeT coaepacaTb 0;59 rpaaycoB, a BaBoe 6oabmaa ee ayra KI1X paBHa 
1;58 rpaaycy. TaKHM oOpaaoM, craniBaioinaa ee npaMaa K5>X 6yaeT paBHa 
2;4 TaKHM aacraM, k3khx b anaMeTpe 3KCneHTpa coaepacHTca 120. FIoaoBHHa 
ace K<t> hjih ZE paBHa 1;2 aacra. Ho aoKa3aHo, aTO npaMaa EE coaepacHT 
2; 16 t3khx ace aacrn. H TaK KaK caoxeHHHe hx KBaapara aaioT KBaapaT Ha 
EZ, to 3Ta nocjieaHaa no aaHHe 6yaeT paBHaTbca npn6aH3HTeabHo 2;29l/2 
TaKHM aacTaM, k3khx b paanyce aKcnenrpa 6yaeT 60. CaeaoBaTeabHO, paanyc 
SKcneHTpHaecKoro Kpyra 6yaeT npn6aH3HTeabHo b a»aauaTb aerape pa3a 6oabme 
paccToaHna Meacay ueHTpaMH ynoMHHyToro Kpyra h 3oaHaKaabHoro. 

Zlajiee, nocKoabKy coraaaio aoKa 3 aHHOMy EZ coaepacnT 2;29i/2 aacra, k3khx 
b npaMOH ZE HMeeTca 1;2, to, 3HaaHT, npaMaa ZE 6 yaeT coaepacaTb 237 

npn 6 aH 3 HTeabHO 49;46 aacTen, k3khx b ranoTeHy 3 e EZ 6 yaeT 120. Cootbct- 
CTByromaa ace eii ayra Kpyra, onncaHHoro OKoao npaMoyroabHoro TpeyroabHHKa 
EZE, 6 yaeT HMeTb npn 6 aH 3 HTeabHO 49 aacreH, k3khx b Kpyre coaepacHTca 
360, h, CaeaoBaTeabHO, yroa ZEE 6 yaer paBHaTbca 49 rpaaycaM, k 3 khx b 
asyx npaMHX yraax 6 yaeT 360, hjih 24;30 TaKHM, khkhx b aenapex npaMHX 
yraax coaepacHTca 360. Ho Tax Kax 3tot yroa HaxoaHTca y neHTpa 

3oaHaKajibHoro Kpyra, to h ayra BH, Ha Koropyio anoren H npeamecTByeT 
Toaxe B jieTHero coaHneBopoTa, To*e 6 yaeT paBHa 24;30 rpaaycaM. HaKOHen, 
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noCKOJibicy KBaapaHTH OS h SN coaepxaT xaxaun no 90 rpaaycoB, ayra 
OA h ©N paBHH xaxaaa 2; 10 rpaaycaM, a MS cocraBjiaeT 0;59 rpaaycoB, 
ayra AM 6yaeT HMeTb 86;51 rpaaycoB, a M© — 88;49 rpaaycoB. Ho 86;51 
rpaaycoB ConHue npoxoanT paBHOMepHHM aonxceHneM 3a 88Vs aHen, a 88;49 
rpaaycoB npn6nn3HTenbHO 3a 90i/s aneii. TaxnM o6pa30M, CoaHpe b BnanMOM 
aBHxeHHH nponaeT ayry TA, 3axaK>naiomyiocH Mexay occhhhm paBHoaCHCTBneM 

238 h 3HMHHM coaHueBopoTOM, 3a 88i/g aHen, a ayry AA Mexay 3hmhhm 
coaHueBopoTOM n BeceHHHM paBHoacHCTBHCM — npn6aH3HTeabHo 3a 90 awea. 
TaKHM o6pa30M, H3aoxeHHoe h3mh BnoaHe coraacyeTCa c yTBepxaeHnsiMH 
runnapxa 55 . 

Ha ocHOBaHHH 3thx hhcjiobux aaHHbix onpeaeaHM cHaaaaa, aeMy paBHa 
HanOoabmaa pa3H0CTb Mexay paBHOMepHHM n HepaBHOMepHHM aBnxeHnaMn h 
B X3XHX Toaxax 3T0 6yaCT HMeTb MeCTO. 

nycTb ABr — 3KcueHTpHaecKHH xpyr c ueHTpoM A h npoBeaCHHHM aepe3 
Toaxy anorea A anaMeTpoM AAr [pnc. 3.10]. nycrb Ha hcm b Toaxe E 6yaeT 
aeHTp 3oanaxaabHoro xpyra. noa npaMMM yraoM x 
AT npoBeaeM EB h coeaHHHTeabHyio npaMyio AB. Tax 
xax b paanyce AB coaepxnTca 60 aacreft, xaxnx b 
paccToaHHH AE Me*ay ueHTpaMH b cootbctctbhh c 
OTHomeHHeM 24 x 1 coaepxnTca 2;30, to, 3HaaHT , 
npaMaa AE 6yaeT coaepxaTb npH6aH3HTeabHO 5 Taxnx 
aacTeft, xaxnx b mnoTeHy3e coaepxnrca 120, h 
nocrpoeHHaa Ha Heft ayra — npH6aH3HTeabHo 4; 46 Taxnx 
rpaayca, xaxnx b xpyre, onncaHHOM oxoao npaMoyroab- 
Horo TpeyroabHHxa BAE, coaepxnTca 360. TaxnM 
o6pa30M, yroa ABE, cooTBeTCTByiomnn caMoft 6oabmoft 

239 P33H0CTH BCJieaCTBHe HepaBHOMepHOCTH, coaepxcHT 4; 46 
rpaayca, xaxnx b a»yx npaMHx yraax 360, nan 2;23 
Taxnx, xaxnx 360 b aerapex npaMHx yraax. npaMoft 
yroa BEA HMeeT 90 Taxnx xe rpaaycoB, n, caeaoBa- 
TeabHO, yroa BAA, paBHHft cyMMe ynoMaHynax [yraoB], 
paBeH 92; 23. H Tax xax o6a 3th yraa HaxoaaTca npn 
ueHTpax, a hmchho yroa BAA axcueHTpa, a BEA 
3oanaxaabHoro xpyra, to Han6oabmaa pa3HOCTb ot 
HepaBHOMepHOCTH C0CT3BHT 2;23 rpaayca. Mto xe 
xacaeTca ayr, Ha xoTopbix sto HMeeT mccto, to b 
paBHOMepHOM aBHxeHnn no axcuempy ayra 6yaeT paBHa 
92;23 rpaaycaM ot anorea, a b BnanMOM HepaBHOMepHOM 
aBHxeHHn no 3oanaxaabHOMy xpyry — 90 rpaaycaM 
(neTBepra xpyra), xax mh yxe noxa3aan paHee. H 3 
Bbimen3aoxeHHoro Taxxe aCHO, mto Ha nporaBonoaox- 
hom noayxpyre cpeaHee BnanMoe nepeMemeHne n 
HanOoabmaa pa3HOCTb ot HepaBHOMepHOCTH 6yayT cooTBeTCTBOBaTb 270 
rpaaycaM, a b paBHOMepHOM aBnxeHnn no axcueHTpy — 267;37 rpaaycaM 56 . 

Hto6h noxa3aTb, xax Te *e caMbie nncaoBHe xapaxTepncraxH onpeaeaaioTca 
coraacHO rnnoTe3e c annunxaoM, ecan Bee OTHomeHna, xax mh cxa3ann, 
ocraiOTca tcmh *e, B03bMeM xpyr ABr c ueHTpoM A n anaMeTpoM AAT 
[pnc. 3.11], roMOueHTpnyecxHH c xpyroM, npoxoaamnM nepe3 cepeanHH 3HaxoB 
240 3oanaxa, n annunxa EZH c ueHTpoM A. H 3 ueHTpa A npoBeaeM xacaTeabHyro 
x annunxay npaMyio AZB n coeanHHTenbHyio [npaMyio ] AZ. Toraa H 3 
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[paccMOTpeHHs ] npaMoyrojibHoro TpeyroabHHKa AAZ towho Taic xe caeayeT, 
wto AA 6ygeT b aBaauaTb weTHpe pa3a 6oabme AZ. TaKHM o6pa30M, k3khx 
wacreft b ranoTeHy3e AA HMeeTca 120, t3khx b AZ OKaxerca 5, h nocTpoeHHaa 
Ha Heft ayra coaepxHT 4; 46 t3khx rpaayca, xaxHx onHcaHHHft oxoao 
npaMoyroabHoro TpeyroabHHKa AAZ xpyr coaepxHT 360. H, caeaoBaTeabHO, 
yroa AAZ paBeH 4; 46 TaKHM rpaaycaM, k3khx b a«yx npaMHX coaepxHTca 
360, hjih 2;23 TaKHM, khkhx 360 6yaeT b weTbipex npaMbix yraax. 
CaeaoBaTeabHO, HaH6oabuiaa pa3HOCTb ot HepaBHOMepHocTH, T.e. ayra AB, b 
3tom caywae Taxxe paBHa 2;23 rpaaycaM. flyra HepaBHOMepHoro aBuxeHna, 
3aKaroweHHaa b npaMOM yrae AZA, paBHa 90 rpaaycaM, a ayra paBHOMepHoro 
aBHxceHHa, 3aKaK>weHHaa b yrae EAZ, TaKxe coaepxHT 92;23 rpaayca. 

5. 06 onpeaeaeHHH 3HaHeHHft HepaBeHCTBa aaa pa3aHiHbix noaoxeHHH 

*1to6h noaywHTb B03M0XH0CTb onpeaeaaTb HepaBHOMepHue aBHxeHHa b 
pa3aHWHHx MecTax [coaHewHoft op6hth], noxaxeM, KaK b ofSenx ranoTe3ax no 
3aaaHHoft oaHoft H3 ynoMaHyTHx ayr onpeaeaHTb h see ocraabHHe 57 . 

FtycTb CHawaaa Kpyr ABr 6yaer roMoueHTpHweH 3oanaKaabHOMy h HMeeT 
uem-p b A, a EZH — 3 KCu,eHTp c ueHTpoM b 0 h EA0AH — anaMeTp, 
npoxoaamHft wepe3 o6a 3 th ueHTpa h anoreft E 
[pnc. 3.12]. B3 hb npoH3BoabHyio ayry EZ, npoBeaeM 
coeaHHaiomHe npaMhie ZA h Z0. IlycTb CHawaaa aaHa 
ayra EZ, coaepxamaa, HanpwMep, 30 rpaaycoB. FIpo- 
Beaa Z0, onycTHM Ha Hee H3 A nepneHanKyaap AK. 
Ecaa ayra EZ npeanoaaraeTca paBHoft 30 rpaaycaM, 
to yroa E0Z ruin A0K 6yaeT paBeH 30 thkhm 
rpaaycaM, 360 kotophx cocraBaaioT werape npaMbix 
yraa, turn 60 TaKHM, 360 kotophx cocraBaaioT aea 
npaMHX yraa. CaeaoBaTeabHO, nocTpoeHHaa Ha AK ayra 
COCT3BHT 60 T3KHX TpaayCOB, K3KHX Kpyr, OnHCaHHHH 
oxoao npaMoyroabHoro TpeyroabHHKa A0K, coaepxHT 
360. ilyra xe, nocTpoeHHaa Ha 0K, coaepxHT Heao- 
CTaioniHe ao noayoKpyxHOCTH 120 rpaaycoB. CaeaoBa¬ 
TeabHO, CTarMBaiomHe hx npaMHe coaepxaT aaa AK 60 
t3khx wacTeft, k3khx b rHnoTeHyse A0 120, a aaa 0K — 103;55 TaKHe xe 
wacTH. TaKHM o6pa30M, ecan npaMaa A0 paBHa 2;30 wacraM, a paanyc Z0 — 
60, to AK coaepxHT 1;15 Taxyio wacrb, 0K — 2; 10, a bch K0Z — 62; 10. 
M Tax KaK KBaapaTH Ha hhx, bmcctc b3hthc, aaioT KBaapaT Ha ZA, to 
rnnoTeHy3a ZA 6yaeT paBHa npH6aH3HTeabHo 62; 11 TaKHM xe wacraM. H, 
caeaoBaTeabHO, ecan npnHaTb ZA 3a 120 wacreft, to npaMaa AK 6yaeT HMeTb 
2;25 t3khx wacTH, a nocrpoeHHaa Ha Heft ayra — 2; 18 wacTH, xaxnx onncaHHHft 
OKoao npaMoyroabHoro TpeyroabHHKa ZAK Kpyr coaepxHT 360. TaKHM o6pa30M, 
yroa AZK 6yaeT paBeH 2; 18 rpaaycaM, 360 kotophx cocraBaaioT a»a npaMHX 
yraa, h 1;9 TaxoMy rpaaycy, 360 kotophx cooTBeTCTByioT weTHpeM npaMHM 
yraaM. TaKOBa pa3HOCTb BcaeacTBHe HepaBHOMepHocTH. Ho yroa E0Z paBeH 
30 TaKHM wacTaM. CaeaoBaTeabHO, noaywaiomHftca b ocraTKe yroa AAB, T.e. 
ayra AB 3oaHaKaabHoro Kpyra, paBeH 28;51 rpaaycaM. 

Ecan aaH Kaxoft-HnSyab apyroft hs othx yraoB [bmccto yraa E0Z], to 
moxho cwHTaTb H3BecTHHMH h apyrne. 3to cpa3y xe acHo, ecan Ha tom xe 
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aepTexce [pnc. 3.13] H3 0 onycTHTb Ha ZA nepneHAHKyaap 0A. Earn 
npeanoaojKHM 3aaaHHOH ayry AB 3oanaKajibHoro Kpyra, T.e. yroji 0AA, to 
BCJ ieaCTBHe 3Toro 6yaeT 3aaaHO h othoihchhc A0 k 0A 58 . Ecjih ace aaHO 
OTHomeHHe A0 k @Z, to 3aaaHO h OTHomeHne 0Z 
k ©A. BcjieacTBue aroro 6yayT h3bccthh h yroji 
©ZA, COOTBeTCTByromHH pa3HOCTH BCJieflCTBHe HepaBHO- 
MepHOCTH [aBHaceHHa], h yroa E0Z, T.e. ayra EZ 
3KCueHTpa. 

Ecjih ace npeanoaoacHTb, hto 3aaaHa pa3HOCTb b 
pe3yjibTaTe HepaBHOMepHOCTH [aBHxceHHa ], T.e. yroji 
©ZA, to nojiyaHTca h Bee ocTajibHoe b o6paTHOM 
nopaaKe, Tax KaK BCJieaCTBHe aroro 6yaeT h3bcctho 
OTH omeHHe 0Z k ©A, a OTHomeHHe 0Z k ©A 6hjio 
aaHo c caMoro Haaaaa. rioaroMy 6yaeT h3bcctho 
OTH omeHHe A© k ©A, a BCJieaCTBHe 3 toto h yroa 
©AA, T.e. ayra AB 3oaHaKajibHoro Kpyra, a Taxace 
yroa E0Z, T.e. ayra EZ SKCueHTpa. 

llycTb Tenepb Kpyr ABr c uchtpom A h awaMeTpoM 
AAr [pnc. 3.14] 6yaer roMOueHTpHaecKHM c npoxo- 
aamHM aepe3 cepeaHHU 3H3kob 3 oaHaKa, a EZH© c 
uernpoM b A — nocTpoeHHHii c codaioaeHHeM Tex ace 
caMbix OTHomeHHH anHUHica [pnc. 3.14]. BaaB ayry 
EZ, npoBeaeM coeaHHHTeabHbie npaMue ZBA h ZA. 
llpeanoaoacHM onaTb, hto ayra EZ cocraBaaeT Te ace 
caMbie 30 rpaaycoB, h npoBeaeM H3 Z k AE 
nepneHaHKyjiap KZ. 

Tax KaK ayra EZ cocraBaaeT 30 rpaaycoB, to yroa 
EAZ paBeH 30 t3khm rpaaycaM, 360 Koropbix aaioT 
aerape npaMbix yraa, h 60 TaKHM, 360 kotophx paBHU 
asyM npaMHM yraaM. TaKHM o6pa30M, ayra Ha ZK 
6yaeT paBHa 60 TaKHM aacraM, kotophx Kpyr, onncaH- 
hhh OKoao npaMoyroabHoro TpeyroabHHKa AZK, co- 
aepacHT 360, a ayra Ha AK — ocTaabHHM 120 rpaaycaM, 

HeaocTaiomHM ao noayoKpy*HOCTH. CaeaoBaTeabHO, craniBaiomHe hx npaMHe 
6yayT paBHH: ZK — 60 TaKHM aaeraM, kakhx anaMeTp AZ coaepxHT 120, a 
KA — 103;55 TaKHM *e aacTHM. TaKHM o6pa30M, ecan rnnoTeHy3a AZ paBHa 
2;30, a paanyc AA — 60 aacTHM, to npaMaa ZK 6yaeT coaepxaTb 1; 15 TaKyio 
aacTb, a KA — 2; 10 h bch KAA — 62; 10. H TaK KaK KBaapara Ha hhx, 
BMecTe B3HTHe, cocTaBaaiOT KBaapaT Ha ZBA, to aaHHa ZA 6yaeT paBHa 62; 11 
TaKHM aacTHM, k3khx b ZK coaepxHTca 1; 15. H, CaeaoBaTeabHO, ecan npHHSTb 
ranoTeHy3y AZ 3a 120 [aacTen], to npaMaa ZK 6yacr paBHa 2;25, a 
nocTpoeHHaa Ha Heir ayra — 2; 18 rpaaycaM, xaxnx b Kpyre, onncaHHOM OKoao 
npaMoyroabHoro TpeyroabHHKa AZK, 6yaeT 360. TaKHM o6pa30M, yroa ZAK 
SyaeT paBeH 2; 18 rpaaycaM, xaxnx b asyx npaMHx yraax coaepacHTca 360, 
nan 1;9 rpaaycy, k3khx b aerapex npaMHx yraax 360. TaKOBa aaa ayrn 
AB pa3HOCTb BcaeacTBne HepaBHOMepHOCTH. Ho yroa EAZ paBHaaca 30 TaKHM 
rpaaycaM; CaeaoBaTeabHO, ocraiomHHCH yroa AZA, T.e. BHaHMaa ayra 
3oaHaKaabHoro Kpyra, paBHa 28;51 rpaaycaM, hto BnoaHe coraacyeTca c 
BeanaHHOH, noayaeHHoft Ha ochobc nmoTe3H SKcnem-pa. 

Iloao6HO 3TOMy, ecan aaH KaKOH-Hn6yab apyron yroa [bmccto yraa EAZ], 
to MoryT 6HTb noayaeHH h ocTaabHHe yran, ecan Ha tom ace aepTexe onycTHM 
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H3 A Ha AZ nepneHflHKyjiap AA [pnc. 3.15]. Ecjih mh BHOBb B03bM£M BHflHMyro 
ayry 3oanaKaabHoro Kpyra, T.e. yroa AZA, to BcaeacTBne aroro 6yaeT aaHO 
p h OTHomeHHe ZA k AA, a Taic KaK c caMoro Haaaaa 

aaHO OTHOiueHHe ZA k AA, to 6yaeT aaHO h 
OTHomeHHe AA k AA. BcaeacTBne aroro aaHH h yroji 
AAB, T.e. ayra AB, npeacraBaaiomaa pa3HOCTb, 
B03HHKaiomyio H3-3a HepaBHOMepHOCTH, h yroji EAZ, 

T.e. ayra EZ annumcaa. Ecjih ace mh npeanoaoacHM 
3aaaHHofi pa3HocTb, npoHCxoaamyio ot HepaBHOMep- 
hocth, T.e. yroa AAB, to 6yaeT h3bcctho h OTHomeHHe 
AA k AA, h Tax KaK c caMoro Haaaaa 6 hjio 3aaaHO 
OTHomeHHe AA k AZ, to 6yaeT h3bcctho h OTHomeHHe 
AZ k AA, a BCJieacTBne 3Toro onpeaeaaeTca h yroa 246 
AZA, T.e. BnaHMaa ayra 3oaHaKa, h yroa EAZ, T.e. 
ayra EZ annunKaa. 

Tenepb Ha npHBeaeHHOM Bume aepTexe skc- 
peHTpHaecKoro Kpyra [pnc. 3.16] OTaoacnM ot nepnrea 
H SKCpeHTpa ayry HZ, KOTopyio mh noaoacHM paBHOH 
TeM ace caMHM 30 rpaaycaM, npoBeaeM coeaHHHTeab- 
Hue npaMHe AZB h Z© h H3 A onycraM Ha @Z 
nepneHanKyaap AK. 

Tax xax ayra ZH paBHa 30 rpaaycaM, to yroa 
Z0H paBeH 30 TaKHM rpaaycaM, 360 kotophx 
cocTaBaaiOT aerape npaMHX yraa, nan 60 t3khm, 360 
kotophx cocraBaaioT ana npaMHX yraa. TaKHM 
o6pa30M, ayra Ha npaMOH AK paBHa 60 rpaaycaM, 
KaKux Kpyr, onncaHHHH oKoao npaMoyroabHoro 
TpeyroabHHKa A@K, coaepxHT 360. flyra xe Ha 
K© paBHa ocTaabHHM 120 aacTHM noayoKpyxHOCTH. 
CaeaoBaTeabHO, cTaniBaiomHe hx npaMHe 6yayT 
paBHu: AK — 60 TaKHM aacTaM, k3khx a«aMeTp 
A© coaepxHT 120, a K@ — 103;55 t3khm ace aacraM. 

H, CaeaoBaTeabHO, ecjin nmoTeHy3y A© B3aTb paBHOH 
2;30, a paanyc @Z — 60, to npaMaa AK 6yaeT paBHa 247 
1;15 Taxon aacra, 0K — 2;10, a KZ — noayaa- 
iohihmch b ocraTKe 57;50 [aacTHM]. Tax KaK BMecre 
B3HTHe hx KBanpaTH aaiOT KBaapaT Ha AZ, to ajiHHa 
nocjieaHeii 6yaeT paBHa npH6;iH3HTejibHo 57;51 TaKHM 
aacraM, xaxnx b AK coaepxnTca 1 ; 15. H, 3HaaHT, 
ecjin ranoTeHy3a AZ paBHa 120, to AK 6yaeT paBHa 
2;34 TaKHM xe aacTaM 59 ; nocTpoeHHaa Ha Heir ayra 
cocraBHT 2;27 rpaayca, xaxnx b Kpyre, onncaHHOM 
oKoao npaMoyroabHoro TpeyroabHHKa AZK, coaep- 
XHTca 360. TaKHM o6pa30M, yroa AZK 6yaeT paBeH 
2;27 TaKHM rpaaycaM, xaxnx b aeyx npaMHX yraax 
coaepxHTca 360, h npn6aH3HTeabHo 1 ; 14 rpaaycy, 
k3khx b aerapex npaMHX yraax 6yaeT 360. TaKOBa 
6yaeT BeanaHHa pa3HOCTH BcaeacTBHe HepaBHOMep- 
hocth. H Tax KaK no npeanoaoxeHHio [paccMaTpnBaeMHH ] yroa paBeH 30 
TaKHM rpaaycaM, to Becb yroa BAT, T.e. ayra TB, paBeH 31; 14 rpaaycy. 
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Ha Tex xe ocHcmaHnax [pnc. 3.17], earn npoaoaxcnTb npaMyio. BA h 
onycTHTb Ha Hee nepneHanxyaap ©A, moxho b caynae 3aaaHHoft ayra TB 
248 3 oawaKaabHoro xpyra, T.e. no yray ©AA, cnnTaTb 3aaaHHHM h OTHomeHHe 
A© n ©A. Ho Tax xax c caMoro Hanaaa 6biao aaHO OTHomeHHe A© x ©Z, 
to 6yaeT H3BecTHO h OTHomeHHe Z© x ©A. BcaeacTBue 3Toro mh 6yaeM HMeTb 
aaHHHMH: yroa ©ZA, T.e. pa3HOCTb BcaeacTBue HepaBHOMepHOCTH, h yroa 
Z0A, T.e. ayry HZ axcueHTpa. Ecan ace 3aaaTb yroa ©ZA — pa3HOCTb 
BcaeaCTBHe HepaBHOMepHOCTH, — to CHOBa scaeaCTBHe toto ace 6yaeT 3aaaHO 
n OTHomeHHe Z© x ©A, a npn 3aaaHHOM c caMoro Haaaaa OTHomeHHH Z© 
x A© 6yaeT h3bcctho h OTHomeHHe A© x ©A. BcaeaCTBHe 3Toro 6yayT 3aaaHH 
yroa ©AA nan ayra TB 3oaHaxaabHoro xpyra h yroa Z©H nan ayra HZ 
axcueHTpa. 

TaxHM ace o6pa30M Ha npHBeaeHHOM Bhime nepTeace roMOueHTpnnecxoro 
xpyra c anHUHxaoM [pnc. 3.18] OTaoacHM ot nepnrea 0 ayry @H Toace b 30 
rpaaycoB, npoBeaeM coeanHHTeabHHe npaMwe AH h AHB h onycTHM H3 H Ha 
AA nepneHanxyaap HK. Tax xax ayra 0H onaTb paBHa 30 rpaaycaM, to yroa 
©AH paBeH 30 TaxnM rpaaycaM, 360 xoropHx cocTaBaaioT neTHpe npaMbix 
24 <j yraa, nan 60 TaxHM, xaxnx 360 cocraBaaiOT aBa 
npaMbix yraa. TaxHM o6pa30M, ayra Haa npaMOH 
HK paBHa 60 rpaaycaM, xaxnx xpyr, onncaHHHft oxoao 
npaMoyroabHoro TpeyroabHHxa HKA, coaepxcHT 360, 
a ayra Haa AK paBHa ocraabHHM 120 rpaaycaM 
[aonoaHHiomHM ] ao noayoxpyxcHOCTH. M, caeaoBaTeab- 
ho, M3 CTarHBaiomHX 3 th ayrn npaMbix HK coaepxnT 
60 aacreft, xaxnx b rnnoreHy3e AH 120, a AK 
coaepxcHT 103;55 Taxne xe aacra. M, caeaoBaTeabHO, 
ecaH noaoxcHTb npaMyio AH paBHoft 2;30 aacTaM, a 
paanyc AA — 60, to HK 6yaeT coaepxaTb 1; 15 Taxyio 
aacTb, AK — 2; 10, a KA — ocraabHHe 57;50. H Tax 
xax xBaapaTbi Ha hhx, BMecTe B3aTbie, aaiOT xBaapaT 
Ha AH, to aaHHa nocaeaneft 6yaeT .paBHa npn- 
6aw3HTeabHO 57;51 aacTaM, xaxnx b npaMOH KH 6nao 
1; 15. H, caeaoBaTeabHO, ecan mnoreHyaa AH paBHa 
120 aacTaM, to b npaMOft HK Taxnx nacreft 6yaer 
2;34, a b nocTpoeHHoft Ha Heft ayre — 2;27 rpaayca, 
xaxnx onHcaHHbift oxoao AHK xpyr HMeeT 360. TaxHM 
250 o6pa30M, yroa HAK paBeH 2;27 rpaaycaM, xaxnx b 
aByx npaMbix yraax 360, nan npn6an3HTeabHo 1;14 
rpaaycy, xaxnx 360 b aeTbipex npaMbix yraax. 

CaeaoBaTeabHO, Taxyx) hmchho Beananay 6yaeT HMeTb 
o6ycaoBaeHHaa HepaBHOMepHOCTbio pa3Hocrb, T.e. ayra 
AB. M Tax xax no npeanoaoxceHHio yroa KAH 
coacpxcHT 30 Taxnx ace rpaaycoB, to, 3HaanT, Becb 
yroa BHA, KOTopwft coaepxcnT BnanMyio ayry 3oanaxa, 

6yaer paBHaTbca 31; 14 rpaaycy. 3to BnoaHe coraacy- 
eTCa c ancaoBHMH aaHHHMH, noayaeHHHMH Ha ochobc 
rnnoTe3H axcueHTpa. 

Ha tom ace oCHOBaHnn, ecan mh npoBeaeM npaMyio 
AA, nepneuanxyaapHyio x AB [pnc. 3.19], to no 
3aaaHHoft ayre 30anaxaabH0ro xpyra, T.e. no yray 
AHA, onpeaeanTca n OTHomeHHe HA x AA, a Tax xax c caMoro Hanaaa 6biao 
aaHO n OTHomeHHe HA x AA, to 6yaeT 3aaaHO n OTHomeHHe AA x AA. 



r 
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BcieacTBue *e 3 toto 6 yaeT n3BecTeH yroji AAB, T.e. ayra AB, cooTBeTCTByiomaa 
oSycjiOBjieHHoii HepaBeHCTBOM pa3Hocra, h yroa @AH, T.e. ayra @H annunKjia. 
Ecjih *e mh 3 aaaa»M ayry AB pa3HOCTH, oSycjioBjieHHOH HepaBeHCTBOM, T.e. 
yroa AAB, to CHOBa BcaeacTBHe aroro t 3 xhm xe o6pa30M oxaxeTca 3aaaHO h 
OTHomeHHe AA k AA. A Tax Kate OTHomeHHe AA k AH 6nao aaHO c caMoro 
Haaaaa, to 6 yaeT 3aaaHO h OTHomeHHe HA k AA. BcaeacTBHe xe 3Toro 6yayT 
H3BecTHH yroa AHA, T.e. cooTBeTCTByiomaa ayra 3oaHaKaabHoro Kpyra, h yroa 
0AH, T.e. ayra ©H anmiHKjia. TaxHM o6pa30M, aoKa3aHO Bee, mto mh 
co6HpaaHCb aoKa3aTb. 

PaccMOTpeHHHe Bume TeopeMH no3BoaaioT c 3 mhmh pa3anaHHMH cnoco6aMH 
nocTpoHTb TaSawuH cooTBeTCTByiomHX ayr aaa BbiaeaeHHa o6ycaoBaeHHHx 
HepaBHOMepHOCTbro BHflHMhix aBHxeHHH, ho mh aaa 6oabmero yao6cTBa 
noayaeHHa BeanaHH ypaBHeHHa aaa npoH3BoabHHx noaoxeHHH coann Hanaya- 
men Ta6anny, b xoTopoii ayra paBHOMepHoro aBuxeHna conocTaBjiaiOTca c 
o6ycaoBaeHHHMH HepaBHOMepHOCTbio pa3HOCTaMH. 3 to cooTBeTCTByeT h C 3 mhm 
ranoTe3aM, h HaH6oaee npocTO h yaooonpHMeHHMO aaa BHancjieHHa b xaxaoM 
OTaeabHOM cayaae. riosTOMy, caeaya nepBHM, aoBeacHHHM h3mh ao ancaoBHX 
pe3yabTaTOB TeopeTHaecxHM paccyxaeHHaM aaa aacranx 3HaneHHH ayr, mh 
BHaHcaHaH reoMeTpHaecKH coBepmeHHO Tax xe, xax h 6 hjio noxa3aHO BHine, 
aaa xaxaoii ayra paBHOMepHoro aBHxeHHa Heo6xoaHMyx> nonpaBxy Ha 
HepaBHOMepHOCTb. Kax aaa Coanua, Tax h aaa ocrajibHHX CBema, xBaapaHTH, 
npaaeraiomHe x anoreaM, mh aeaHM Ha 15 aacTefi, Tax aro npn6aBKa aaa 
hhx aaeTca aepe3 6 rpaaycoB. KBaapaHTu xe, npHaeraiomne x nepareaM, mh 
aea«M Ha 30 aacreii, Tax aro aaa hhx npn6aBKH aaiOTCa aepe3 3 rpaayca, 
nocxoabxy aaa nepHreeB pa3HOcra BeanaHH nonpaBox Ha HepaBHOMepHOCTb, 
xoTopne caeayeT npHOaBjiaTb x ayraM paBHOMepHoro aBHxeHna, 6yayT 6oabme, 
aeM aaa anoreeB. 

TaOanny HepaBeHCTBa CoaHua mh onaTb pacnoaoxHM b 45 cTpoxax h Tpex 
croa6uax. H 3 hhx aea nepBHx coaepxaT ancaa, cooTBeTCTByromne 360 rpaaycaM 
paBHOMepHoro aBHxeHHa. IlepBHe 15 crpox oxBaTHBaiOT asa xBaapaHTa, 
npmieraiomHX x anorero, a ocraabHHe 30 orHocaTCa k nepnreio. TpeTHH xe 
CToa6eu aaa xaxaoro MHcaeHHoro 3HaaeHna ayra paBHOMepHoro aBHxeHHa aaeT 
HHcao npn6aBaaeMHX rpaaycoB npocra(J)epe3a, oOycaoBaeHHoro HepaBHOMep- 
HocTbio. H Ta6anua 3Ta TaxoBa 60 . 

6. TaOanua coaHeMHOH aHOMaann 
Cm. c. 99 

7. 06 anoxe cpeaHero aBuxeHHa CoaHua 

Zina onpeaeaeHHa b xaxaoM aacraoM cayaae noaoxeHHa CoaHua HaM 
ocraeTca ycTaHOBHTb HaaaabHyio anoxy ero paBHOMepHoro aBHxemia. Cootbct- 
CTByromee onpeaeaeHne mh caeaaan xax aaa ConHija, Tax h aaa apyrax CBeTHa 
BOo6iae, onnpaacb na caeaaHHHe h 3 mh ToaHenmne Ha6aioaeHHa h Bocxoaa b 
yCT3HOBaeHHH 3THX 3nOX npH nOMOIHH HaiiaeHHHX BHme CpeaHHX aBHXCHHH 
BnaoTb ao Haaaaa uapcrBOBaHHa Ha6oHaccapa. HaaHHaa c 3Toro BpeMeHH mh 
HMeeM 6oabmoe ancao apeBHHX HaOaioaeHHH, coxpaHHBmnxca h ao chx 
nop 61 . 

Hrax, nycTb ABr [pnc. 3.20] 6 yaeT xpyroM, xoHneHTpnaHHM c npoxoaamHM 
aepe 3 cepeanHH 3 HaxoB 3 oanaxa h HMeiomHM peHTp b A, a EZH — 
axcueHTpnaecxHM xpyroM CoaHua c ueHTpoM 0. Hepe3 06 a ynoMaHyrax ueHTpa 
h anoren E npoBeaeH anaMeTp EAHr. IlpeanoaoxHM, aro Toaxa B 



III.7. 06 anoxe cpedneio deuxemm Cojmuft 


3oanaKajibHoro Kpyra cooTBeTCTByeT oceHHeMy paB- 
HoaeHCTBHK). ripoBeaeM coeaHHHTeabHbie npaMHe 
BZA h Z@ h H3 tohxh 0 onycTHM nepneHanxyaap 
0K Ha npoacwKKeHHe ZA. 

TaK KaK Toaxa B oceHHero paBHoaeHCTBHa 
cooTBeTCTByeT Haaaay KaemHeii, a nepnreH r 
HaxoflHTca Ha SV 2 rpaaycax CTpeabua, to ayra Br 
6yaeT, CaeaoBaTeabHO, paBHa 65; 30 rpaaycaM. 3Ha- 
hht, yroa BAr nan 0AK 6yaeT HMCTb 65;30 rpa- 
aycoB, 360 xotophx cocTaBaaiOT aeThipe npaMbix yr- 
aa, hjih 131 TaKHx, 360 xotophx paBHaiOTca gByM 
npaMHM yraaM. TaxHM o6pa30M, ayra Ha npaMOH 
0K 6yaeT paBHa 131 rpaaycy, xaxnx b xpyre, onn- 
caHHOM oxoao npaMoyroabHoro TpeyroabHHxa A0K, 
HMeeTca 360. CTaraBaiomaa xe 3Ty ayry npaMaa 
0K 6yaeT HMeTb 109; 12 aacreii, xaxHX b awaMeTpe 
A0 6yaeT 120. CaeaoBaTeabHO, ecjiH npaMaa A0 
paBHa 5, a ranoTeHyaa Z0 — 120, to 0K 6yaeT 
paBHa 4; 33 t3xhm aacTaM, a nocrpoeHHaa Ha Hefi 
ayra paBHa 4;20 rpaaycaM, xaxnx b onncaHHOM oxoao 
npaMoyroabHoro TpeyroabHHxa 0ZK xpyre 360. 
TaxHM o6pa30M, yroa 0ZK 6yaeT paBeH 4;20 
rpaaycaM, xaxHX b a»yx npaMHx yraax HMeeTca 360, 
Han 2; 10 TaxHM, xaxHx 360 6yaeT b aeTbipex npaMbix 
yraax. Ho yroa BAr 6ua paBeH 65;30 TaxHM *e 
rpaaycaM h, CaeaoBaTeabHO, ocraiomHHCH yroa Z0H 
(naH ayra ZH axcueHTpa) 6yaeT paBeH 63;20 
rpaaycaM. CaeaoBaTeabHO, xoraa CoaHue HaxoaHTca 
b Toaxe oceHHero paBHoaeHCTBHa, to oho b cpeaHeM 
aBHxeHHH Ha 63;20 rpaayca npeamecTByeT nepHreio, 
T.e. 51/2 rpaaycaM CTpeabua. Ot anorea xe, T.e. ot 
51/2 rpaaycoB BaH3HeuoB, oho b cbocm cpeaweM 
aBHxeHHH 6yaeT OTcroaTb Ha 11 6; 40 rpaaycoB b 
H anpaBaeHHH nocaeaoBaTeabHOCTH 3HaxoB 3oanaxa 62 . 

Ilocae 3thx TeopeTHaecxHx cooSpaxeHHii 6yaeT 
acHO, aTO ecaH b nepBHx Ha6aioaeHHbix h3mh 
paBHoaeHCTBHax oaHo H3 ycTaHOBaeHHBix c Han6oab- 
rnefi ToaHOCTbK), a hmchho oceHHee, npoH3omao b 17 
roay AapnaHa, 7-ro aHcaa eraneTCxoro Mecaua Athp, 
npH6aH3HTeabHO aepe3 2 paBHoaeHCTBeHHbix aaca 
nocae noayaHa 63 , to b oto BpeMa CoaHue b cpeaHeM 
aBHxeHHH OTcroaao ot anorea no axcueHTpy Ha 
116;40 rpaaycoB b HanpaBaeHHH nocaeaoBaTeabHOCTH 
3HaxoB 3oanaxa. Ho ot Haaaaa uapcTBOBaHHa Ha6o- 
Haccapa ao CMepTH Aaexcanapa nponiao 424 ern- 
neTCXHx roaa. Ot CMepTH xe AaexcaHapa ao Haaaaa 
uapcTBOBaHHH ABrycra nponiao 294 roaa, ot nepBoro 
xe roaa ABrycra, xotophh no ernneTCxoMy caeTy 
HaaHHaeTca b noaaeHb 1-ro ToTa (Tax xax mh 
OTcaHTHBaeM anoxn ot noayaHa), ao a»yx paBHoaeH- 
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ctbchhhx aacoB nocjie noayaHa 7-ro Arapa 17 roaa 
AapnaHa npornea 161 roa, 66 aHen h 2 paBHoaeHCT- 
BeHHHx naca. CaeaoBaTeabHO, ot nepBoro roaa Ha6o- 
Haccapa — no ernneTCKOMy caeTy ot noayaHa 1-ro 
ToTa — flo BpeMeHH ynoMSHyToro oceHHero paBHO- 
aeHCTBHs nponuio 879 ernneTCXHX toaob, 66 alien n 
2 paBHoaeHCTBeHHbix aaca 64 . Ho b TeaeHHe aroro 
BpeMeHH CoaHue b cpeaneM abhxchhh npoiiaeT, ecan 
OT6pocHTb noaHbie o6opoTbi, npn6an3HTeabHO 211 ;25 
rpaaycoB 65 . Tenepb, ecan k 116;40 rpaaycaM paccro- 
8HHa CoaHua ot anorea axcueHTpa b ynoMHHyTOM 257 
oceHHeM paBHoaeHCTBHH mu npn6aBHM 360 rpaaycoB 
OAHoro xpyroBoro o6opoTa n H3 noayaeHHoro bhhtcm 
211 ;25 rpaaycoB, cooTBeTCTByiomux yxa3aHHOMy npo- 
MexyTxy BpeMeHH, to aaa HaaaabHOH anoxn cpeaHero 
aBHaceHHH CoaHua b nepBuii roa Ha6oHaccapa, no ernneTCKOMy caeTy — b 
noaaeHb 1-ro ToTa mu noayaHM b cpeaHeM abhxchhh paccToaHHe CoaHua ot 
anorea, paBHoe 265; 15 rpaaycaM; paccroaHHe xe b cpeaHeM abhxchhh paBHaaocb 
0;45 rpaaycoB Pu6 66 . 

8. O BbmncaeHHH noaoxeHHa CoaHua 

Tenepb, ecan mu 3axoTHM y3HaTb noaoxeHne CoaHua b xaxoH-an6o 
HecaeayeMUH momcht BpeMeHH, to b Ta6anue cpeaHero abhxchhh nmeM BpeMa, 
npomeamee ot BumeyxasaHHOH HaaaabHOH anoxn ao paccMaTpHBaeMoro aaca 
no aaeKcaHapHHCKOMy BpeMeHH. OroamHe paaOM c cooTBeTCTByiomHM hhcaom 
rpaaycu mu npH6aBaaeM k 265; 15 rpaaycaM HaaaabHoro paccroaHHa, h ocTaTox 
nocae OT6pacuBaHHa H3 noayaeHHoro ueaux xpyroBux o6opotob mu otchhtu- 
BaeM ot 5;30 rpaaycoB Ban3HeuoB b HanpaBaeHHH nocaeaoBaTeabHOCTH 3HaxoB 
3oaHaxa. B Toaxe, xyaa nonaaeT noayaeHHoe ancao, 6yaeT cpeawee noaoxeHHe 
CoaHua. 3aTeM to xe caMoe ancao, T.e. paccTOHHne ot anorea ao cpeaHero 258 
noaoxeHHH, HiueM no Ta6anue ypaBHeHHa; cooTBeTCTByiomee 3TOMy ancay b 
TpeTbeM CToa6ue xoanaecTBO rpaaycoB BuaHTaeM H3 cpeaHero noaoxeHHa, ecan 
H3o6paxaromee ero ancao ctoht b nepBOM croaOue, T.e. He npeBocxoanT 180 
rpaaycoB, h npaSaBaaeM ero x cpeaHeMy noaoxeHHio, ecan cooTBeTCTByromee 
eMy ancao ctoht bo btopom CToa6ue, T.e. npeBumaer 180 rpaaycoB. TaxnM 
o6pa30M onpeaeaaeTca ToaHoe BnanMoe noaoxeHne CoaHua 67 . 

9. O HepaBeHCTBe cyTOK 

Bot npnMepHO to, aro mojkho cxa3aTb o aBnxeHnn oaHoro Toabxo CoaHua. 

K 3T0My caeaoBaao 6 u xpaTxo ao6aBHTb Heo6xoanMue npeaBapnTeabHue 
CBeaeHHH o HepaBeHCTBe cyTox, Tax xax bo bccm npeauaymeM mu npocro 
npeanoaaraan, aro b xaxaoM cayaae paBHue npnpameHna cpeaHnx abhxchhh 
nponcxoAHT 3 a paBHue npoMexyTxn BpeMeHH, xax 6yaTo 6u Bee cyTXH hmcah 
oaHHaxoByro npoaoaxHTeabHocTb. Mojkho, oaHaxo, ycMOTpeTb, hto aeao o6ctoht 
H e Tax. fleHCTBHTeabHO, xax xax xpyroBoe BpameHne MHpa coBepmaeTca 
paBHOMepHO Boxpyr noaiocoB paBHoaeHCTBeHHoro xpyra, npnaeM nepnoa 3Toro 
B03BpameHHH mu onpeaeaaeM no aeMy-HH6yab oaeHb 3aMeTHOMy, a hmchho 
no B03BpameHHK> x ropH30HTy nan MepnanaHy, to hcho, hto oahh o6opoT 
npeacraBaaeT B03BpameHHe 3aaaHHOH tohxh paBHoaeHCTBeHHoro xpyra H3 
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xaxoro-aH6o Mecra ero nepeceaeHHH c ropn30HTOM min MepHanaHOM onHTb b 
3to xce caMoe mccto. CyTxn xe npeacraBaaiOT co6oii npocro nepnoa 

259 B03BpaipeHHa CojiHpa H3 MecTa nepeceaeHHH c ropH30HT0M ana MepaanaHOM 
b to xce caMoe Mecro. BcaeacTBne aroro cpeaHHe cyTKH noayaaiOTCH oaHHaxoBoii 
anHTejibHOCTH, ecan canTaTb, aro ohh npeacTaBJiaioT co6oh npoaoaxcHTeabHOCTb 
oaHoro odopoTa paBHoaeHCTBeHHoro xpyra Ha 360 bpcmchhhx rpaaycoB h enje 
npH6jiH3HT£7ibHO Ha 0;59 bpcmchhhx rpaaycoB — Ha yroa, Ha xoropbiik b 
paccMaTpHBaeMoe BpeMa nepeMemaeTca CojiHii,e b cbocm cpeaHeM abhxcchhm 
[no 3oaHaicajibHOMy xpyry ]. Hcthhhhmh xe (HeoaHHaxoBoii npoaoaxcHTeab- 
hocth) cyTxaMH mh Ha3biBaeM BpeMa oaHoro o6opoTa 360 BpeMeHHbix rpaaycoB 
paBHoaeHCTBeHHoro xpyra h enje Hexoropoik ayra, xoHen; xoropoik BocxoaHT 
hjih npoxoaHT aepe3 MepnaHaH oaHOBpeMeHHO c Cojihucm b HepaBHOMepHOM 
ero aBHxceHHH. 

Bot 3Ta aononHHTeabHaa CBepx 360 rpaaycoB ayra paBHOaeHCTBeHHOro xpyra 
6yaeT Heo6xoaHMO HeoanHaxoBOH BCJieacTBue BHaHMoro HepaBeHCTBa aBHxceHHH 
CojiHna, a Taxxce BCJieacTBue Toro, aro paBHue OTpe3XH xpyra, npoxoasmero 
aepe3 cepeawHH 3oanaxajibHHX co3Be3antH, He b oauHaxoBbie BpeMeHa npoxoasT 
aepe3 ropH30HT hjih aepe3 MepnanaH. IIpaBaa, xaxcaaa H3 3thx npnaHH b 
TeaeHHe oaHHX cyTOx npoH3BoanT He3aMeTHyio pa3HHn,y Mexcay cpeaHHM h 
HCTHHHHM BpeMCHCM o6opOTa, HO OHa CTaHOBHTCfl OaeHb 33MeTHOH, eCaH B3HTb 
6oabinee xoaHaecrao cyrox 68 . 

HanOonbrnaa BeanaHHa [cyMMapHOii] pa 3 HOCTH [Mexcay cpeaHHM h hc- 
thhhhm BpeMeHeM ] BCJieacTBHe coaHeanoro HepaBeHCTBa noayaaercH b 
npoMexcyTxax npn nepexoae CoaHna ot oaHoro Mecra, rae ero [ncTHHHaa] 

260 cxopocrb paBHaeTca cpeaHeii cxopocth, x apyroMy. IIoayaaeMHe TaxHM o6pa30M 
cyTXH b cyMMe OTanaaioTCH ot cpeaHHx npH6aH3HTeabHO Ha 41/21/4 BpeMeHHbix 
rpaayca, a Mexcay co6oii — Ha BaBoe 6oabinHH npOMexcyrox 91/2 rpaaycoB, Tax 
xax b noayxpyre, coaepxcameM anoreik, BHaHMoe asuxceHne CoaHna OTcraeT 
ot cpeaHero Ha 41/21/4 rpaayca, a b oxpyxcHOCTH c nepnreeM Ha CToabxo xce 
onepexcaeT 69 . HawSoabinaa xe [cyMMapHaa ] pa3HOCTb [Mexcay cpeaHHM h 
HCTHHHHM BpeMCHCM], 06yCH0BaeHHaH HepaBeHCTBOM BpeMeH BOCXOaOB nan 
3axoaoB paBHHX ayr 3oaHaxaabHoro xpyra, noayaaercH b noayoxpyxcHOCTflx, 
OTrpaHHHHBaeMHX coaHueBopoTaMH. 

fleHCTBHTeabHO, noaroMy BpeMeHa Bocxoaa xaxcaoik H3 sthx noayoxpyxc- 
Hocreii [3oaHaxaabHoro xpyra] OTanaaiOTCH ot TeopeTHaecxnx 180 bpcmchhhx 
rpaaycoB paBHOMepHoro aBHxceHHH Ha BeanaHHy pa3HOcra Mexcay HaH6oabniHM 
nan HaMMCHbuiHM a«eM h paBHoaeHCTBeHHHM, a Mexcay co6oh — Ha BeanaHHy 
pa3HOCTH Mexcay HanOoabmHM h HaHMeHbuiHM aHeM nan Hoabio 70 . 

BcaeacTBne xce HepaBeHCTBa [BpeMeH] npn npoxoxcaeHHH [paBHHX ayr 
3oaHaxaabHoro xpyra ] aepe3 MepnanaH HaHOOabmaa [cyMMapHaa ] pa3HOCTb 
noayaaercH Ha HHTepBaaax, coaepxcamnx a»a 3Haxa 3oanaxa h HMeiomHX c 
xaxoH-an6o cropoHH roaxy paBHoaeHCTBHa nan coaHpeBopoTa. CyMMa [BpeMeH 
Bocxoaa b npaMOH ccjiepe ] a»yx Taxnx 3HaxoB y xaxoii-aH6o roaxn coaHpeBopoTa 
OTanaaeTca ot cpeaHeii BeanaHHH npn6aH3HTeabHO Ha 41/2 rpaayca BpeMeHH, 
no OTHOineHHK) xce xo BpeMeHH [npoxoxcaeHHH ] asyx Taxnx 3HaxoB y paBHoacH- 
CTBeHHHX roaex pa3Hocrb aoxoaHT ao 9 bpcmchhhx rpaaycoB BcaeacTBne toto, 
aro [npn npoxoxcaeHHH aepe3 MepHanaH] oaHH [aacrH 3oanaxaabHoro xpyra] 

261 orcTaiOT ot cpeaHHx cyrox, apyrne xce npnMepHO Ha Taxyio xce BeananHy hx 
onepexcaioT 71 . 

ITooTOMy b [acTpoHOMHaecxoM] onpeaeaeHHH anox [cyrox] mh caHTaeM hx 
H aaaao ot npoxoxcaeHHa CoaHpa aepe3 MepnanaH, a He ot ero Bocxoaa nan 
3axoaa, Tax xax [b nocaeaHeM cayaae] ycMaTpHBaeMan Ha ropH30HTe pa3HHn,a 
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[MeJKAy CpeflHHM H HCTHHHHM Bp£M£H£M ] MOJKCT flOXOflHTb flO HCCKOJIbKHX 

aacoB h He 6yfleT Be3ae oahoh h toh Ate, H3MeHaacb BCJieacTBHe pa3HOCTH 

MejKfly HaH6oJIbIHHM H HaHM£HbHIHM flHHMH flJIfl pa3HHX H3KA0H0B CfJiepH. Ha 
MepHflHaHe *e pa3HOCTb 6y^eT oahoh h toh Ace aah Bcex xahmatob h He 
npeBbnnaer pa3HOCTH BpeMeH, noAyaaiomeHca ot coAHeaHoro HepaBeHCTBa 72 . 

HaH6ojibinaa [cyMMapHaa] BeAnanHa p33hocth [Me*ay cpeaHHM h hcthhhhm 
BpeMeHeM ] noAyaaeTca ot coeAHHeHHH ooenx npHHHH: pa3HOCTH ot HepaBeHCTBa 
cojiHeaHoro abhaqchhh h pa3HOCTH BpeMeH npH npoxoayjeHHH aepe3 MepHAHaH 
[paBHHX ^y^ 30AHaxaAbHoro xpyra ], h HMeeT Mecro b Tex aacTax 30AHaxaAbHoro 
xpyra, rae ynoMaHyrae [MaxcHMajibHwe ] pa3HOCTH npH6aBjiaK5Tca hah 
BHaHTaiOTca. BwaHTaiOTca ohh raaBHHM o6pa30M Ha npoMexcyTxe ot cepeaHHH 
Boaojiea go [xoHu,a ] lOiemHeii, npH6aBAaioTCH ot CxopnHOHa ao cepeflHHH 
Boaojiea. Ha xaxAOH h3 ynoMaHyrax aacTeii 30AnaxaAbHoro xpyra nojiyaaeTca 
HaH6ojibniee npn6aBAeHHe hah yfiaB-neHne: ot cojiHeaHoro HepaBeHCTBa — 
npH6jiH3HTejibHO 326 rpaAyca, a ot paaHOCTH BpeMeH npn npoxoxmeHHH aepe3 
MepHflnaH — npH6jiH3HTejibHO 426 rpaAyca 73 . TaxHM o6pa30M, H3 BHuieyxa- 
3aHHoro coeaHHemiH Ha xaxcAOM H3 sthx oTpe3xoB nojiyaaeTca HaH6oAbinaa 
pa3HOCTb c paBHOMepHHM flBHxceHHeM b 816 BpeMeHHwx rpaaycoB, hah 1 / 2 >48 262 
aacrb aaca, a Mexmy co6oh — BflBoe 6ojibrfte, T.e. 1626 BpeMeHHHx rpaaycoB, 
hah I 1/9 aac. Ecjih mh npeHedpexceM Taxoii bbahhhhoh npn Ha 6 jnoaeHHH 
CoAHpa hjih apyrax cbcthji, to 3to, noxajiyii, h He npoH 3 Be«eT 3 aMeTHoro 
Bpe^a npn HccAeAOBaHHH npoHcxoflamHX c hhmh hba£hhh. Hto ace xacaeTca 
JlyHH, to bcacactbhc 6hctpoth ee flBHxceHHH arc aaeT yjxe 3aMeTHyio pa3HOCTb, 
AocTHraromyro Tpex naTbix oAHoro rpaAyca 74 . 

TaxHM o6pa30M, ecjin mh xothm npeacraBHTb xaxoii-HH6yAi> npoMeAcyrox 
BpeMeHH, BbipajxcHHHM b [hcthhhhx ] cyTxax (noApa3yMCBaio — ot [ncTHHHoro ] 
nojiyAHa hjih nojiyHoan onaTb no [ncTHHHoro] nojiyAHa hjih nojiyHoan), b 
cpeaHHX [cyTxax], to npexwe Bcero onpeflejiHM ajih HaaaJibHoro h xoHeaHoro 
MOMeHTOB 3aaaHHoro npoMextyrxa BpeMeHH b cojiHeaHHx cyTxax, Ha xaxoM 
rpaayce xpyra, npoBefleHHOro aepe3 cepeAHHH 30AnaxajibHHX C03Be3AHH, 
HaxoAHTCa CojiHue h b cpcahcm, h b HepaBHOMepHOM abhaqchhhx. Hotom aah 
HepaBHOMepHoro, T.e. bhahmoto ABHxceHHa, mh 6epeM pa3HOCTb b rpaAycax 
MexAy nepBHM h btophm bhahmhmh nojioJxeHHHMH , bhochm ee b Ta6AHn;y 
BOCXOXAeHHH IipHMOH C(J)epH H CMOTpHM, B OAHO BpeMfl C X3XHMH rp3AyC3MH 263 
paBHOACHCTBeHHoro xpyra npoxoAHT aepe3 nojiyAeHHyK) ahhhio ynoMHHyTHe 
rpaAycH nepeMemeHna b HepaBHOMepHOM abhxcchhh. B3hb pa3HOCTb h3ha£hhhx 
BpeMeHHHx rpaAycoB h rpaAycoB cooTBeTCTByiomero nepeMemeHna b paBHOMep- 
hom ABH*eHHH, BbiaHCJiaeM, xaxyx) aacrb paBHOACHCTBeHHoro aaca cocTaBAaeT 
p33HOCTb 3THX Bp£M£HHHX TpaAyCOB. ECAH OHa OXaxeTCH 60AbHieH, aeM BpeMa 
paBHOMepHoro abhjkchhh, to mh npn6aBAaeM ee x 3aA3HHOMy ancjiy cyTox, 
ecAH xce MeHbmeH, to BHaHTaeM H3 Hero, h t3khm o6pa30M noAyaaeM BpeMa, 
BHpajxeHHoe b cpeAHnx cyTxax. Mm, b aacTHOCTH, mh h noAb3yeMca npn 
Onp£A6A£HHH CpeAHHX ABHJKeHHH JlyHH, nOMenjCHHHX B Ta6AHU;aX. 

OaeBHAHO, hto npoMexcyTox BpeMeHH, BHpaxteHHHH b cpeAHnx cyTxax, 
mojkho Taxxce nepeBecTH b hcthhhhc, Ha6AK)AaeMHe b ACHCTBHTeAbHOCTH, 
npoH3BeAa b o6paTHOM nopaAxe npH6aBAeHHe hah BnaHTaHHe BpeMeHHHx 
rpaAycoB, BnpaAceHHHX b aacax 75 . 

Bo B38Tyio h3mh anoxy, T.e. b nepBHH roA Ha6oHaccapa, 1-ro ancAa 
ernneTcxoro Mecapa Tot, b nojweHb CoAHije b paBHOMepHOM abhacchhh, xax 
mh yxa3aAH HeMHOro BHme, HaxoAHAOCb Ha 0;45 rpaAycoB Ph6, b 
HepaBHOMepHOM xce — npHMepHO Ha 3;8 rpaAycax Ph6 76 . 
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Kmiza IV 


1. Ha khkmx Ha6,iioaeHHsx ciieayeT cTpoHTb TeopHio JlyHu 

H3:ic»khb b npeafauyineH KHHre Bee aBjieHna, 3aMeaaeMue b abm^chmm 
C ojiHua, Mbi HamraaeM b ecTecTBeHHOH nocjieflOBaTejibHocra H3yaeHHe TeopHH 
JlyHw; npeacae Bcero mu nojiaraeM, «ito b KaaecTBe hcxoahux adnacHO 
nojib30BaTbCa He npocTO oiyaaHHUMH Ha6jnoneHHaMH, ho zyia nojiHoro 
npeflcraBjreHHa 6paTb rjiaBHUM o6pa30M Te floxasaTejibCTBa, KOTopue MoacHO 
nojryaHTb He TOJibKO H3 Ha6jiioaeHHH b TeieHne aocraToaHO 6ojibinoro 
npoMeacyTKa BpeMeHH, ho b ocodeHHOCTH H3 Ha6jnoaeHHH jiyHHux 3aTMeHHii. 
/I,eHCTBHTejIbHO, TOJibKO H3 3THX Ha6jHOACHMH TOHHO OnpefleJIHIOTCH nOJIOaCCHHM 
JlyHu; b apymx ace HaSjiKweHHax, nojiyaaeMux hjih no npoxoacneHnaM JlyHu 
no OTHOUieHHK) K HenOflBHXCHUM 3Be3flaM, HJIH nOCpeflCTBOM HHCTpyMeHTOB, HJIH 
no COJIHeiHbIM 3aTMCHHHM, MOXCHO OaeHb CHJIbHO OUIH6HTbCa BCJICflCTBHe 
napaJuiaKTHaeCKHx CMemeHHH JlyHu 1 . Hto ace xacaeTca aacTHOcreii, to hx 
H ccjieaoBaHHe yace mojkho npoH3BOflHTb h Ha ocHOBaHHH apyrnx Ha6jnoneHHH. 
fleHCTBHTCJibHO, nocKOJibKy paccToaHHe, Ha kotopom ot peHTpa 3eMjiH HaxoflHTca 
ccfrepa JlyHbi, He HaCTOJibKO bcjihko, hto6u no cpaBHeHHio c hhm MoacHO 6 ujio 
paccMaTpHBaTb 3eMJiio xax TOMKy, KaK arc aejiaeTca jyia 3oanaKajibHoro xpyra, 
to npaMyio, npoBeaeHHyio H3 ueHTpa 3 cmjih, T.e. H3 peHTpa kocoto xpyra, h 
npopojixaeMyio aepe3 neHTp JlyHu so aejieHHH xpyra aepe3 cepepHHU 3H3 kob 
3oanaKa, no othoiuchhio k KOTopoMy onpeaejiaioTca hcthhhuc nojioaceHHH 
cbcthji, hhk3k Hejib3a Bcewa OTOJKpecTBjiHTb c Ha6jnoaaeMOH npaMoii, Haymen 
ot KaKoro-HH6yab MecTa Ha 3eMHOH noBepxHOCTH, T.e. ot tohkh HaxoameHHa 
Ha6jnoaaTejia, aepe3 neHTp JlyHu, no OTHomeHHio k kotopoh onpepejiaiOTca 
BHflHMbie nojioxeHHa. TojibKO Korpa JlyHa HaxopHTca npaMO Has tojioboh 
H a6jnoaaTCJia, coBnaaaiOT o6e 3 th npauue, hmchho ot peHTpa 3 cmjih h ot 
[tohkh] MecroHaxojKfleHHa Ha6jnoflaTejia, npopojiaceHHbie aepe3 neHTp JlyHu 
po 30flHaKa. Ecjih ace JlyHa KaK-HH6ypb otkjiohhctch ot MecTa npaMO Hap 
idjioboh, to ynoMHHyTbie npauue 6yayT HMeTb pa3Hue HaicjiOHH, a BCJiencTBne 
OTOro BHflHMoe ABHateHHe He 6yaeT coBnapaTb c hcthhhum, h npn pa3jmaHux 
nojioxceHHHx rjia3a Ha6jnoaaTejia nojioaceHHa [cbcthji], Ha6jno«eHHue [no 
jihhhh ] H3 peHTpa 3eMjiH, 6yayr OTjiHaaTbca ot H3MepeHHux c noBepxHOCTH 
3 cmjih nponopnHOHajibHO BejinaHHaM yrjiOB HamiOHa 2 . 

Bot noaeMy npn cojiHeaHux 3aTMeHHax, nojiyaaioinHXca npn npoxoacpeHHH 
JlyHu non CojiHpeM, Korpa JlyHa 3aropaacHBaeT ero, nonapaa b KOHyc, npyniHH 
ot Hauiero rjia3a k CojiHny, h npoH3Bopa npn npoxoacpeHHH 33TeMHeHHa, 
nocjiejiHHe uh no BejinaHHe, hh no pjiHTejibHOCTH He 6uBaiOT Be3pe ophhmh h 
TeMH ace, h paace nopo6HMMH, noocopwcy JlyHa no ynoMaHyTUM npnaHHaM He 
pjia Bcex Ha6jnonaTejieH opHHaKOBO 3acjioHaeT CojiHpe; h [paace pjia Tex, pjia 
koto 3to HMeeT Mecro] 3aTeHaeMue Mecra CojiHpa 6uBaiOT pa3HHMH 3 . Hto ace 
KaCaeTCa JiyHHUX 33TMCHHH, TO HHK3K0H pa3HHpbI [B 33TeMHeHHaX ] BCJiepCTBHe 
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napannaxTnnecxnx cMemeHHH He noaynaerca, Tax xax Ha6nioaaeMoe 33TeMHeHne 
[JlyHH ] HHK3X He 33BHCHT OT nOnOXeHHH Ha6jHOflaTejIH [Ha IIOBepXHOCTH 
3eMjiH]. fleHCTBHTejibHO, JlyHa cbctht, ocBemaeMaa Cojihu,cm; 3aHHMaa 
SHaMeTpajibHO npoTHBononoxHoe nonoxeHne no othohichhio k ConHity, OHa 
Bceraa xaxeTca HaM cnaromen nonHOCTbio, Tax xax ee ocBemeHHoe nonymapne 
Toraa uejiHKOM o6pameHO k HaM. Koraa xe OHa b TaxoM anaMeTpanbHO 
npoTHBonojroxcHOM nonoxeHHH nonaaaeT b xoHyc 3eMHon tchh, xotophh 
ABHxeTca Bcerfla npaMO nporaBononoxHO ConHny, to nepecTaeT ocBcmaThca b 
33BHCHMOCTH OT BeJIHHHHH 33TMCHHa, Tax xax 3eMJlH 3aaepXHBaeT CBeT, Hflymnii 

ot CojiHu,a. IloaTOMy bo Bcex aacrax 3cmjih bo BpeMa 3aTMeHna OHa 26« 
Ha6jnoflaeTca oamh3kobo 33TeMHeHHon xax no BennanHe, Tax h no npo- 

aOJI*HTe;ibHOCTH 3aTMeHHH. 

flna nocTpoeHna Harnen o6men Teopnn mw HyxaaeMca b onpeaeneHnn 
HCTHHHMX, a He BHflHMHX nOJlO^KCHMM JlyHH, a HX TOJlbXO H HyXHO y aHTHB3Tb, 

Tax xax HeynopaaoaeHHOMy h HepaBHOMepHOMy Bceraa HyxHO npeanoanTaTb 
ynopafloaeHHoe h paBHOMepHoe. IloaTOMy mh tobophm, aro He cneayeT 
nojib30BaTbca apyrnMn Ha6nK>aeHnaMn, b xotophx nonoxeHns JlyHH 33BHcaT 
ot MecTOHaxoxmeHHa Ha6nioaaTena. HyxHO nonb 30 BaTbca Tojibxo Ha6moaeHnaMn 
ee 33TMeHHH, Tax xax b hhx ana onpeaejieHHH nonoxeHna JlyHH Mecro 
Ha6jiK3aeHHH He HMeeT HHxaxoro 3HaaeHna. flenCTBHTenbHO, aacn> xpyra aepe3 
CepeflHHH 30flHaxajIbHHX C03BC3AHM, B XOTOpOH HaXOflHTCfl CojlHHe B COOTBCT- 
CTByromee cepeanHe 3aTMeHwa BpeMa, xoraa neHTp JlyHH no aonroTe 
AHaMeTpajibHo nporaBononoxeH ueirrpy ConHija, 3Ta aacn> bo BpeMa cepeanHH 
3aTMeHHa 6yaeT, KOHeaHO, nexaTb coBepmeHHO tomho Ha oshom anaMeTpe c 
UCHTpOM JlyHH. 


2. O nepnoaax nyHHbix aanxemiH 

3toto xpaTxoro H3noxeHna BnojiHe aocraroaHO ansi toto, hto6h mh 
yacHHjiH, no xaxHM Ha6nroacHHKM cneayeT Boo6me onpeaenaTb Bee Heo6xoanMoe 
an a Teopnn flBnxeHnn JlyHH. IIonpo6yeM Tenepb H3noxnTb, xaxnM MeroaoM 269 
apeBHne nonb30Banncb npn cbohx nonHTxax npeacTaBjiCHwa aBnxeHna JlyHH, 
a Taxxe xaxon Meroa n mh caMn canTaeM Hanfxviee none3HHM ana 
ycTaHOBneHna rnnoTe3, Han6onee cooTBeTCTByromnx Ha6nroaeHnaM. 

Tax xax JlyHa xaxerca HaM aanxymenca HepaBHOMepHO xax no mnpoTe, 

Tax n no aonroTe, T.e. OHa He Bceraa b oanHaxoBHe BpeMeHa npoxoanT xpyr 
aepe3 cepeanHH 3oanaxanbHHX co3Be3ann n coBepmaeT B03BpameHne x toh xe 
mnpoTe, to 6e3 onpeaeneHna BpeMeHn, Heo6xoanMoro ana BOCcraHOBneHna ee 
aHOMannn, hcbo3mo>kho Hairra n apyrne nepnoan ee aBnxeHnn [no aonroTe 
n mnpoTe]. CornacHO npon3BeaeHHHM noapofiHHM Ha6moaeHnaM OHa MoxeT 
HMeTb Han6onbmne, HanMeHbmne n cpeaHne [cxopocra] aBnxeHna bo Bcex 
aacrax 3oanaxa, n tohho Tax xe bo Bcex aacrax 3oanaxa OHa 6HBaeT n caMoii 
ceBepHon, n caMon ioxhoh, h Haxoaanienca Ha caMOM xpyre, npoxoasipeM 
aepe3 cepeanHH 3oanaxaabHHX co3Be3ann; noaTOMy ecrecTBeHHO, aTO apeBHne 
MaTeMaTHxn 4 crapaancb Hairra HexoTopHH npoMexyrox BpeMeHn, b TeaeHne 
xoToporo JlyHa Bceraa coBepmaaa 6h oanHaxoBoe asnxeHne no aonroTe, Tax 
xax Tonbxo no ncTeaeHnn aroro npoMexyrxa Moraa 6h 6HTb BoccraHOBneHHon 
aHOMaana. Ilo BHinen3noxeH hhm npnanHaM, conocraBaaa Ha6moaeHna nyHHHX 
33TMeHnn, ohh nHTanncb onpeaennTb HHTepBaa, coaepxamnn u;enoe ancno 
Mecau,eB, Taxoii, aTO, xaxnM 6h cnoco6oM hh OTcanTHBaTb sto ancno Mecan;eB, 
paccToaHne, nponaeHHoe [JlyHon] no aonroTe, 6yaer Bceraa oaHHM n TeM xe, 

T.e. 6yaeT coaepxaTb paBHoe ancno nennx o^opotob [no aonroTe], nan c 270 
ao6aBneHneM xaxnx-Hn6yab paBHHX ayr. 
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Bojiee apeBHHe Boofime caHTaan, aro stot npoMeacyroK bpcmchh coaepacHT 
65851/3 aHeii; b TeaeHne aroro npoMeacyTxa bpcmchh, KaK ohh ycraHOBHaH, 
coBepmaeTca npHMepHO 223 MecaaHHx o6pameHHH, 239 B03BpaineHHH aHOMaann, 
242 B03BpameHHa k toh ace uinpoTe, 241 o6opoT no aoaroTe h aro, icpoMe 
Toro, CojiHU,e b TeaeHHe aroro npoMeacyTxa k cbohm 18 xpyroBNM o6pameHHaM 
flo6aBjiaeT enje 10% rpaaycoB, ecjiH othochtb Bee B03BpameHHa k HenoasHacHHM 
3Be3aaM. 3tot npoMeacyroK ohh Ha3Baan «nepHoaHaecxnM» xax nepBHii 
B03BpamaiomHH B HexoaHoe cocToaHne noaTH Bee paaanana abh*chhh 5 . A aaa 
noayaemia neaoro ancaa aHeii ohh yTpomiH ara 6585% aHeii h noayanaH 
ancao aHeii, paBHoe 19 756, xoropoe ohh H33Baan axceaHrMOCOM. YTpaHBaa 
Taxace h ocTajibHwe ancaa, ohh noayanaH 669 [cHHoaHaecxnx ] MecaneB, 717 
BOCCTaHOBJICHHH 3H0M3aHH, 726 B03BpaniCHHH K TOH ace IHHpOTe, 723 o6opoTa 
no aojxroTe h, xpoMe toto, 32 rpaayca, KOTopwe CoaHne ao6aBjiaeT k 54 cbohm 
nCUIHblM o6pameHHHM 6 . 

OaHaxo rnnnapx, npoH3Boaa bhhhcjichhh Ha ocHOBaHHH xaaaeiicKHX h 
co6cTBeHHbix Ha6jiK3aeHHH, noxa3aa, aro Bee aro He cobccm tohho. fleHCTBHTenb- 

HO, Ha 0CH0B3HHH npHBeaCHHHX HM Ha6jlIOaeHHH OH nOXa3MBaeT, HTO 

271 HaHMeHbmee ancao anen, onpeaeaaiomee nepnoa 3aTMeHHH, no HCTeaeHnn 
KOTopbix KOJinaecTBO MecaneB h BcaHHHHa [ayHHoro] asHaceHna 6 yayT Bceraa 
oaHHaKOBH, paBHO 126 007 aHaM c 1 paBHoaeHCTBeHHMM aacoM. B TeaeHHe 
aroro bpcmchh oh HaxoaHT 4267 [cHHoaHaecxHX ] MecaneB, 4573 noaHbtx 
B03BpamcHHa aHOMajiHH, 4612 o6pameHHH no 3oaHaxy 6e3 7% rpaaycoB, 
KOTopbix HeaocTaeT CoaHny aaa coBcpincHHa 345 noaHNX o6opotob no 
oTHomeHHio k HenoaBHxcHbiM 3Be3aaM. Oh cpa3y ace HaxoaHT, aro cpeaHaa 
npoaojiTKHTeabHocTb Mecana, noayaaeMaa aeacHHCM npHBeaeHHoro bhuic ancaa 
aHeii Ha 4267 MecaneB, 6yaeT npn6aH3HTeabH0 coaepacaTb 29;31,50,8,20 aHeii 7 . 
Oh noKa3HBaeT 3aTeM, aro cooTBeTCTByroniHH HHTepsaji ot oaHoro ayHHoro 
3aTMeHHa ao apyroro 6yaeT Bceraa b tohhocth tcm ace Ha npoTaacemiH aroro 
npoMeacyTxa [b 126 007 d l h ]. TaxHM o6pa30M, craHOBHroa hchum, aro aHOMaana 
BoccTaHaBaHBaeTca, Tax xax stot npoMeacyrox bpcmchh Bceraa coaepacHT 
oanHaKOBoe ancao [CHHoaHaecxHX] MecaneB [c Kaxoro 6m 33tmchmm oh hh 
HaanHaaca], h aro x oaHHaxoBMM 4611 o6pamcHHHM no aoaroTe npH6aBaax)Tca 
paBHbic ayra b 352% rpaayca, xax Tpe6yioT BpeMeHa coeanHCHnii c CoaHneM. 

Ecaa xe ncxaTb ancao MecaneB, He [noxpMBaioniHX Bceraa tot ace 
BpeMCHHOH HHTepBaa ] Mejxay COOTBeTCTBylOniHMH ayHHHMH 3aTMeHH8MH, HO 
Toabxo ot oaHoro noaHoayHHa nan HOBoayHHa ao apyroro coeaHHeHHa roro 

272 ace rana, to BpeMa B03BparueHHa aHOMaann oxa3aaocb 6 n enje MeHbmHM, h 
aaa xoanaecTBa MecaneB, ecan B3aTb roabxo hx o6mnii aeaHTeab — 
ceMHaanaTyx) aacTb, noayaHM 251 Mecan h 269 BOCcraHOBaeHHH aHOMaann. 

OaHaxo yxa3aHHoe BpeMa [126 007 d l h ] He MoaceT aaTb neaoe ancao 
B03BpanieHHH x toh ace nmpoTe; aeiicTBHTeabHO, B03BpamCHne 3aTMeHnii, 
no-BHaHMOMy, coxpaHaeT roabxo paBeHCTBO nepnoaoB no BpeMeHH h no aoaroTe, 
ho He no BeanaHHe h oaHHaxoBOCTH [o6cToaTeabCTB ] 3aTMeHnii, no xotopnm 
onpeaeaaeroa ninpoTa. Haiiaa npeaBapnTeabHO BpeMa B03BpaineHHa aHOMaann, 
rnnnapx onaTb craa cpaBHHBaTb npoMeacyTxn BpeMeHH, coaepacanjHe [neaoe] 
ancao MecaneB h HMeromne Ha xaacaoM xoHne 33TMeHHa, coBepmeHHO 
oaHHaxoBbie xax no BeanaHHe, Tax h no npoaoaacHTeabHOCTH, aaa xotopnx 
He HMeeTca HHxaxoro pa3aHana b aHOMaann, Tax aro BcaeacTBHe aroro 
noayaaaocb h B03BpanieHHe x toh ace nmpoTe; oh noxa3aa, aro Taxon nepnoa 
coaepacHT 5458 [cnHOanaecxnx ] MecaneB h 5923 B03BpanieHHa no mnpoTe 8 . 
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BOT K3KHM MeTOflOM n0Ab30BaAHCb H3HIH npC^IIICCTBCHHHKH npH npOBCACHHH 
noao6HHx HccjieflOBaHHii. Hto oh He 6 ha hh npocTHM, hh yao6HHM, ho TpedoBaa 
He KaKoro-HH6y«b, a 6oabinoro bhhm3hha, mu moxccm BHaeTb H3 caeayiomero. 
Ecah flonycTHTb, hto npoaoAxcHTeabHOCTH [flByx ] npoMeacyTKOB [Meacay napaMH 
33TMeHHH ] 0xa3aJiHCb tohho paBHHMH apyr apyry, to npeacae Bcero oto He 273 
flacr HaM mmero noae3Horo, eain TOjibKO b xaacaoM H3 3 thx nepnoAOB He 
6yaeT HHxaxoH pa3HHu,w b aHOMajiHH CojiHpa hah OHa Bceraa OAHHaxoBasi. 
Ecah ace oto He Tax, ho, xax a cxaaaa, HMeeTca pa3Hnu,a b ero aHOMaaHH, 
to h caMO oho He caeaaeT oahh3kobhx o6pameHHii b paBHue npoMeacyTKH 
BpeMeHH, a Taxace, kohcmho, h JlyHa. HeiiCTBHTeAbHO, ecjiH, HanpHMep, KaxcflbiM 
H3 cpaBHHBaeMHX npoMexcyTKOB, xpoMe uejuax h paBHwx apyr apyry roaoB, 
6yaeT coaepacaTb nojiOBHHy npoAOAacHTeabHOCTH roaa, to CojiHpe, aBwraacb b 
T eneHHe aroro BpeMeHH b nepBOM npoMeacynce ot cpeaHero noAOacemis b 
P bi6ax, a bo btopom — ot cpeaHero noaoaceHHH b fleBe, nponaeT b nepBOM 
npoMeacyTxe paccToaHne npH6aH3HTeabHO Ha 41/21/4 rpaayca MeHbrae noayox- 
pyxcHOCTH, a bo btopom — Ha croAbxo ace 6oabine noay oxpy achocth; takhm 
ace o6pa30M h JlyHa b paBHwe BpeMeHa nponaeT b nepBOM npoMeacyTxe xpoMe 
ueabix xpyroB eme 1751/4 rpaaycoB, a bo btopom — eme 18434 rpaayca. 
rioaTOMy npeacae Bcero caeayeT cxa3aTb, mto npoMeacyTKH no OTHomeHHio k 
C oJXHUy aOJIXCHM 6bITb T3KHMH, HTC>6 h OHH HAH COflepxaJIH pejioe HHCJIO nOJIHHX 
ero o6pameHHH, hjih hto6h b oahom H3 npoMeacyTKOB npnfiaBjiajiacb 
nojiyoKpyjKHOCTb ot anorea, a b apyroM — ot nepHrea, hah hto6m b xaacaoM 
H3 npoMexyTKOB Haaajio 6 wjio b oahom h tom ace MecTe, hah hto6n nm 
nepBoro 33TMeHHa b oahom npoMeacyTxe h jxjisi BToporo b apyroM noayaajiHCb 
c o6chx cropoH OAHHaKOBbie paccToa hh a ot nepHrea h anorea. ToabKO npH 

T3KHX yCAOBHaX B K3XCAOM npOMCXCyTKC HAH COBCeM He nOAyHHTCH pa3HHU,bI 
B 3HOM3AHH, HAH pa3HHI*a 6yACT 0AHH3K0B0H, TaK HTO A06aBAHeMMe Ay™ 

oxaacyrcs paBHHMH hah Meacay co6oh, hah h Meacay co6oh, h c ayraMH 

o 

paBHOMepHoro aBHaceHHa . 

Bo-btophx, mu noaaraeM, mto c noao6HWM ace BHHMaHneM caeayeT 
OTHeCTHCb K ABHACeHHHM JlyHbT. HeHCTBHTeAbHO, eCAH Ha 3T0 He o6paTHTb 
BHHMaHna, to onHTb OKaaceTca, hto JlyHa aacro MoaceT npoxoanTb paBHue 
ayni no aoaroTe h b oaHHaxoBbie BpeMeHa 6e3 noaHoro BoccraHOBAeHHa ee 
aHOMaaHH. riocaeaHee 6yaeT HMeTb Mecro: ecan b xaacaoM H3 npoMeacyTKOB 
OHa 6yaeT HannHaTb CBoe ABHaceHne c oahhakoboh cxopocrbio, yBeAHHHBaio- 
meiica hah yMeHbmaiomeHca, ho He 6yaeT 3axaHHHBaTb aBHaccHHC c toh ace 
CKopocTbio; ecan b oahom npoMeacyTKe OHa HaaHeT aBHacemie c HanfSoAbuieH 
CKOpOCTblO H 33K0HHHT C HaHMeHbDieH, a B APyrOM HaHHCT C H3HMeHbineH H 
kohhht c HandoAbmeH; ecan b o6ohx npoMeacyrxax Mecra c HaaaabHOH 
CKOpOCTblO OAHOTO H C KOHCHHOH CKOpOCTblO APyrOTO 6yayT paBHOOTCTOaTb OT 

OAHoro h Toro ace Mecra c HaHMeHbmeik hah HanfoabmeH cxopocrbio. B xaacaoM 
H3 3thx cayaaeB hah He 6yaeT hhkakoh pa3HHn,H [b ABHaceHHH no aoaroTe], 
hah ace pa3HHn;a 6yaer oahh3koboh, h BcaeaCTBHe 3Toro noayaaTca no aoaroTe 275 
OAHHaKOBbie ayrn, ho aHOMaana HHKoraa He 6yaeT BoecTaHOBaeHHOH. Caeao- 
BaTeabHO, b Bbi6HpaeMhix npoMeacyncax He aoaacHO HMeTb Mecra hh oaho h3 
3thx aBACHHH, ecan HyacHO, hto6h ohh coaepacaan nepnoa BOCCTaHOBaeHHa 
aHOMaaHH 10 . Hao6opoT, HaM HyacHO Bbr6HpaTb npoMeacyTKH [Meacay 3a- 
TMeHHHMH ] Tax, HTo6bI B03M0ACH0 AyMme MOaCHO 6MAO nOKa3aTb HX HepaBeHCTBO 
[c nepHOAOM aHOMaaHH], a hmchho hto6m ohh He coaepacaan peanx nepnoaoB 
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BoccraHOBJieHHS aHOMajiHH. 3 to 6yaeT HMeTb mccto, Kor^a HHTepBajiH He tojii>ko 
HaHHHaioTca ot mcct c pa3AHHHHMH ckopocthmh, ho camh ckopocth pa3AHaaioTCH 
HaH6ojibinHM o6pa30M no BeAHanHe hah no B03aeHCTBHio. Ilo «b eAHHHHe», ecAH 
b oahom npoMe*yTKe ABHjxeHHe Ha^Herca c HaHMeHbineH CKopocTbio h 
3aKOHHHTca He Ha HaH6ojibmeH, a b ApyroM, ecjiH HaaHercH c HaH6oAbmeH h 
3aKOHHHTca He Ha HaHMeHbineH ckopocth. TaKHM o6pa30M, noAyaHTCH 
HaH6ojibinaa pa3HHn,a b Ayrax, npoiiAeHHHX no AOAroTe, ecjiH 6yAyT onncaHH 
He nojiHbie xpyra aHOMaAHH, ho c Ao6aBjieHHeM jiyaine Bcero oahoh hah Tpex 
aeTBepTeii KpyroB ahomhahh, Tax KaK rorAa npoMexcyTKH 6yAyT OTAHaaTbca 
Ha yABoeHHyro [MaxcHMaAbHyio ] pa3HOCTb b aHOMaAHH. Ilo «B03AeHCiBHio» *e, 
ecAH b o6ohx npoMexyTKax ABHXceHne HaHHerofl co cpeAHeii cxopocrbio, ho He 

276 C TOH *e C3MOH, a HMCHHO B OAHOM npOMexyTXe C B03paCTaK>meH, a B ApyroM 
c y6HBaiomeH; h b otom CAyaae npupameHHH aoatot 6yAyT 6oAbme Bcero 
pa3AHaaTbca MexcAy co6oh, ecAH ao BoccTaHOBAeHHH ahomhahh onaTb 6yAer 
HCAocTaBaTb oahoh hah Tpex aeTBepTeii KpyroB aHOMaAHH, Tax hto noAyaaerca 
ABOHHaa pa3HHu,a b aHOMaAHH, a aah noAyxpyra — aeTBepHaa 11 . 

Mh bhahm, aro, yanraBaa aro, h iSinnapx npoaBAaA BeAHaanmyio 
ocropoxcHOCTb npH Bn6ope npoMexcyTKOB b TaxoM HCCAeAOBaHHH; aah JlyHH oh 
noAb30BaAca A»yMa npoMCxcyTxaMH, H3 kotopmx b oahom abhxcchhc HaanHaAOCb 
b roaxe c HaH6oAbmeH cxopocrbio h 3axaHaHBaAOCb He b roaxe c HaHMeHbineH, 
a b ApyroM ABHxceHHe HaanHaAOCb b roaxe c HaHMCHbineii cxopocrbro, ho 
3axaHHHBaAocb He b roaxe c HaHfjOAbmeii. Oh Taxxce ncnpaBAaA pa3HHn,y, 
noAyaaxmnyioca ot coAHeaHOro HepaBeHCTBa , xoth OHa 6bina h He6onbmOH, 
nocxoAbxy CoAHny He xBaTaeT ao ueAoro ancAa o6opotob npn6AH3HTeAbHO 
1/4 ABeHaAuaToii aacTH 30AHaxa; npnacM b xaxyjOM H3 AByx npoMexcyTKOB 3Ta 
aacTb 6wBaeT pa3AHHHOH h npoH3BOAaiueM pa3Hoe ypaBHCHne aHOMaAHH 12 . 

Mb! roBopHM 3TO He AAH roro, hto6h ocnapHBaTb npeAAO*eHHWH mctoa 
noAyaeHHH nepHOAHaecxHX BoccraHOBneHHH, ho hto6h HacroaTeAbHO noAaepx- 
HyTb, aro npeAAOxeHHHH cnoco6 moxcho npnHHTb jiHmi npn aoaxhom bhhmahhh 
h cooTBeroTByiomeM BbiaHCAeHHH; ecAH *e onycTHTb xaxyio-HH6yAb H3 

277 H3AO*eHHHX XapaKTepHMX OCo6eHHOCTeH, TO MOXCHO OaeHb CHAbHO OmH6HTbCa 
b hckomom onpeAeAeHHH; a xoay noxa3aTb Tax*e, HacxoAbxo TpyAHO Ao6nTbca 
co6AK)AeHHH Bcex 3thx Heo6xoAHMHX ycAOBHH, naxe ecAH oaeHb yMHO CAeAaTb 
Bbl6op COOTBeTCTByKHUHX Ha6AIOAeHHH. 

Tax bot, aah yxa3aHHbix nepHOAHaecxnx B03BpameHHH, BHHHCAeHHHX 
corAacHO MeroAy rnnnapxa, oxa3aAOCb, aTO aah nepnoAa [coAepxcaniero neAoe 
ancAO CHHOAHaecxHX ] MecaueB, xax mh cxa3aAH, npn bo3moxcho 6oAee roaHOM 
BbianCACHMM He nOAyaaAOCb HHKaKOH 33MeTHOH pa3HHU,H C HCTHHHOH BeAHHHHOH. 
Ho aah nepHOAOB [B03BpameHHH ] no aHOMaAHH h nrapoTe noAyaaAacb oaeHb 
3aMeTHaa ouiH6xa, aro mh h bhhchhah npn noMomn Han6oAee npocTHX h 
yAo6HHX MeroAOB, ynoTpe6AHK3niHxcH aah noAo6Horo HCCAeAOBaHHH; mh oto 
cenaac noxaxteM npn onpeAeAeHHH BeAHaHHH nyHHoii aHOMaAHH. CHaaaAa, aro 
6yAeT oaeHb noAe3HO aah naAbHemnero, mh npnBeAeM oTAeAbHHe cpeAHne 
ABHXCeHHH no AOATOTe, niHpOTe H aHOMaAHH B COOTBeTCTBHH C BHmeyxa33HHHMH 
nepHOAaMH hx B03BpanieHHH, a Taxxe [nepnoAH h cooTBeTCTByioniHe cpeAHne 
abhxcchhh ] noAyaeHHHe nocAe HcnpaBACHHH tcm mctoaom, xotophh mh 
H 3AOXCHM B ASAbHeHnieM* 3 . 
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IV.3. O HacmHbtx 3Ha<&Husix cpednux deuzcenuu Jlyt 


3. O nacTHwx 3HaaeHHax cpeanax qbhxchhh JlyHM ns 

Ecah HaHaeHHoe Bwme cpeAHee cyromioe abhacchhc Coahua, paBHoe 
npH6;iH3HTe^bHO 0;59,8,17,13,12,31 rpaaycoB, mm yMHoacHM Ha hhcao AHeii 
b oflHOM Mecau;e 29;31,50,8,20 h npn6aBHM k noAyaeHHOMy npoH3Beae- 
hhk) 360 rpa^ycoB oahoto icpyra, to noAyaHM npH6jiH3HTe;ibHO 
389;6,23,1,24,2,30,57 rpa^ycoB, KOTopne JlyHa npoxoAHT no aonroTe b TeaeHHe 
oahoto Mecau,a. Ecjih mm pa3«ejiHM hx Ha AaHHoe BMine hhcao AHeii Mecau;a, 
to nojiyaHM cpeAHee cyToaHoe ABHaceHHe JlyHM no aojiroTe, paBHoe 
npH6;iH3HTejibHO 13; 10,34,58,33,30,30 rpaaycaM. 

3aTeM, ecjiH 269 icpyroB aHOMajiHH mm yMHoacHM Ha 360 rpaaycoB oahoto 
xpyra, to nojiyanM KOAHaecrao rpaaycoB, paBHoe 96 840. Ecjih mm pa3flejiHM 
3to hhcjio Ha KOjinaecTBO AHeii b 251 Mecaije, a HMeHHO Ha 7412;10,44,51,40, 
to nojiyaHM cpeAHee cyroaHoe ABHaceHHe no aHOMajiHH, paBHoe 

13;3,53,56,29,38,38 rpaaycaM. 

Tohho Tax ace, vmhojkhb 5923 B 03 BpameHHa ninpoTH Ha 360 rpaaycoB 
oahoto xpyra, mh nojiyaHM kojihhcctbo rpaaycoB, paBHoe 2 132 280. Pa 3 flejiHB 279 
3to mhcjio Ha KOjnmecTBO AHeii b 5458 Mecanax, paBHoe 161177;58,58,3,20, 
mh nojiyaHM cpeAHee cyroaHoe ABHaceHHe no ninpoTe, paBHoe 

13;13,45,39,40,17,19 rpaaycaM. 

flajiee, OTHaB or cyToaHoro abhacchhh JlyHM no flOJiroTe cpeAHee cyToaHoe 
jibmjkchhc CojiHna, nojiyaHM cpeAHee cyroaHoe ABHaceHHe no ajiOHrauHH, paBHoe 
12; 11,26,41,20,17,59 rpaaycaM. Oah3ko npH nOMomn MeroaoB HCCJieflOBaHHa, 
KOTopMC, xax mh CKa3ajiH, 6yayT H3JioaceHH hamh aajibme, cpeAHee cyToaHoe 
ABMaceHMe no aojiroTe noAyanTca noara coBnaAaiomHM c npHBejieHHHM Bume; 
to ace caMoe 6yaeT, kohchho, cnpaBejjjiHBO h jjjia ABHaceHHa no 3A0Hran,HH; 
ho ABHaceHne no aHOMajiHH 6yaeT MeHbme Ha 0;0,0,0,11,46,39 rpaaycoB h, 
cjieaoBaTejibHO, paBHMM 13;3,53,56,17,51,59 rpasycaM, a ABHaceHHe no 
nrapoTe — 6oAbmHM Ha 0;0,0,0,8,39,18, Tax hto oho OKa3HBaeTca paBHMM 
13; 13,45,39,48,56,37 rpaAycaM 14 . 

Ecah ot 3Toro cyTOHHoro ABHaceHHa mh B03bMeM ABaAnaTb aeTBepTyio aacTb, 
to noAyaHM cpeAHee aacoBoe ABHaceHHe: 

no AOAroTe — 0;32,56,27,26,23,46,15 rpaAycoB, 
no 3H0M3AHH — 0;32,39,44,50,44,39,57,30 rpaAycoB, 
no ninpoTe — 0;33,4,24,9,32,21,32,30 rpaAycoB, 

no SAOHrauHH — 0;30,28,36,43,20,44,57,30 rpaAycoB. 2 so 

Ecah yMHoacHM cyroaHbie ABHaceHHa Ha TpnAUaTb h ot6pochm noAHMe 
o6opoTH, to noAyaHM cpeAHee MecaaHoe npn6aBAeHHe: 
aoatoth — 35;17,29,16,45,15 rpaAycoB, 

3HOM3AHH — 31 ;56,58,8,55,59,30 rpaAyc, 

niHpoTH — 36;52,49,54,28,18,30 rpaAycoB, 

3A0Hran,HH — 5;43,20,40,8,59,30 rpaAycoB. 

3aTeM, ecAH cyTOHHbie ABHaceHHa mm yMHoacHM Ha 365 AHeii ernneTCKoro 
roAa h ot6pochm noAHMe oSopoTH, to noAyanM cpeAHee roAOBoe npHOaBAeHHe: 
aoatoth — 129;22,46,13,50,32,30 rpaAycoB, 

3H0M3AHH — 88;43,7,28,41,13,55 rpaAycoB, 

ninpoTH — 148;42,47,12,44,25,5 rpaAycoB, 

3A0Hrau,HH — 129;37,21,28,29,23,55 rpaAycoB. 



IV.5. O dunome3ax deuxenux Jlyttbi u euduMux xejienuxx 
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HaKOHeu,, yMHoxHB roflOBHe ABHxeHna Ha BoceMHaauaTb, hto, KaK mh 
roBopHJiH, oaeHb yflo6HO npn cocTaBjieHHH Ta6jiHu,, h ot6pochb u,enwe Kpyni, 
noAynHM cpeflHee BOceMHaauaTHAeTHee npH6aBAeHHe: 

AOatoth — 168;49,52,9,9,45 rpaaycoB, 

aHOMajJHH — 156;56,14,36,22,10,30 rpaaycoB, 

uihpoth — 156;50,9,49,19,31,30 rpaaycoB, 

a^OHrauHH — 173; 12,26,32,49,10,30 rpaayca. 

Tenepb, KaK h aah CoAHpa, coct3bhm onsiTb Tpn Ta6jiHU,H, coaepxamHe 
no 45 ctpok h no 5 ctoa6uob Kaxaaa. 143 ctoa6uob nepBwn 6yaeT coaepxaTb 
cooTBeTCTByiomHe BpeMeHa: b nepBon TaOjnme — BoceMHaAUaTHAeraa, bo 
BTO poil — roflbl H 3a HHMH naCbl, B TpeTben — MeeflUH H 3a HHMH CyTKHJ 
neTbipe ocrajibHhix craaOua 6yayT flaBaTb cooTBeTCTByromne npn6aBjieHHH 
rpaaycoB, a hmchho: btopoh no aoaroTe, TpeTnii no aHOMajinn, neTBepTHii no 
uinpoTe n nsTbin no ojiOHrannn; pacnojioxeHne TaOjini; 6yaeT TaKOBO. 

-293 4. TaOanubi cpeflHHX abhxchhh JlyHH 

Cm. c. 110—115 


5. O tom, mto npw npocToii rHnoTe3e o ABHxeHHH JlyHH, 

6yaeT OHa rnnoTe30M axcueHTpa ham amujMKAa, 

BHflMMbie SB.ieHHS SyflyT OAHHMH M TeMH *e 

Tenepb aieayeT noxa3aTb xapaxTep h BeannnHy jiyHHOro HepaBeHCTBa; 3«ecb 
mh aaanM ero Teopnio b npeanoaoxeHnn, mto hmcctch TOjibKO oaho HepaBeHCTBO, 
CAHHCTBCHHOC, KOTOpOe, nO-BHAHMOMy, TOAbKO H 3aMeTHAH noam BCe Hamn 
npcAiuecTBeHHHKH; a noapa3yMeBaio to, nepnofl KOToporo cooTBeTCTByeT 
yxa3aHHOMy BpeMenn BoccTaHOBjieHna aHOMajiHH. Ttooie ororo mh noxaxeM, 
mto JlyHa o6aaAaeT eme h btopum HepaBeHCTBOM, 3aBHcanjHM ot paccToamiH 
ao CoAHU,a; oho 6uBaeT Han6oAbuiHM b o6enx KBaapaTypax, aeaxaH 3a Mecau 
coBepuiaeT o6pameHHe h CTaHOBHTCa paBHHM Hyaio b HOBoayHne h noaHoayHHe. 

Taxyio nocaeaOBaTeAbHOCTb npoBeaeHna AOKa3aTCAbCTB mh npnHHMaeM 
bc/icactbhc Toro, hto 3to nocAeAHee HepaBeHCTBO, Oyayan TecHO CBa 3 aHO c 
nepBHM, Boo6me hhk3k He moxct 6 nTb 6 e 3 Hero o6HapyxeHo, Toraa KaK 
nepBoe moxho pace mat pnB 3 Tb h 6 e 3 BToporo, nocKOAbKy oho onpeaeAaeTca H 3 
Ha6AfOACHHM AyHHHX 33 TMeHHH, KOraa 3 aBHCHmee OT nOAOXeHHH CoAHU,a BTopoe 
HepaBeHCTBO hc aaeT hhk3koh 3 aMeTHoii pa 3 HHu.H. ripH atom npeaBapHTeabHOM 
paccMOTpeHHH mh 6 yaeM caeaoBaTb tcm TeopeTnaecKHM MeToaaM aoKa 3 aTeab- 
CTBa, KOTopue, KaK mh 3 HaeM, npHMeHaa THnnapx 15 . Mh Taxxe bo3bmcm Tpn 
AyHHux 33 TMeHHa h onpeaeAHM HanOoAbmee otkaohchhc [JlyHH no AOAroTe] 
cpaBHHTCAbHO co cpeAHHM ABHxeHHeM h BpeMH, KOraa JlyHa 6yaeT b anoree, 
noaaraa, uto oaho TOAbKo 3to [nepBoe] HepaBeHCTBO h HMeeT Mecro h hto 
oho nopoxaaeTCa jnHu,HKAnnecKOH rnnore 30 H, xoth Bee aBAeHna 6yayT t3khmm 
*e, ecAH mh npHBAeaeM rnnoTe 3 y aKCuempa; 3 Ty ninoTe 3 y, OAHaKO, Ayanie 
ncnoAb 30 BaTb npw HCCAeaoBaHHH BToporo HepaBeHCTBa, 3 aBncamero ot noao- 
XCHHa OTHOCHTeAbHO COAHU,a, KOraa MH npnaeM K O&beAHHCHHK) 060HX 
HCpaBCHCTB. 

OAHaKO npH KaxAOH H 3 npHseaeHHHX rnnoTe 3 aBAeHna 6yayT tcmh *e 
caMHMH HC 33 BHCHMO ot Toro, 6yayT BpeMeHa o6ohx B 03 BpameHHH, a HMeHHO 
B 0 CCT 3 H 0 BAeHHa 3 H 0 M 3 AHH H B 03 BpamCHH 5 l JlyHH K TOH *e TOHKe Kpyra, 
npoxoaamero aepe 3 cepeaHHH 3H3kob 30 anaKa, oahh3kobhmh, KaK mh noKa3aAH 
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18-.ieTHne I npn6aBjieHMe acuiroTbi 

nepHOflbi [B Ha-JMbHyio snoxy]: 12;22° 


. npn6aBjieHHe aHOMajinw 
[B Hana-ibHyK) anoxy]: 268; 49° 
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IV.5. O iurvome3ax deuxeitux Jlynu u eudiiMbix aajienusix 


3to ana CoaHua 16 , Han, KaK y Jlyma, ohh 6yayx HepaBHHMH npn coxpaHCHHH 
OTHomeHHH [pa3MepoB op6ht]. Mu cmoxcm yBnaeTb 3to H3 caeayiomero, 
npoH3BOfla aHajiH3 aymioro aBHxeHHa c noMombio ynoMHHyTOH Bume 
eflHHCTBeHHOH aH0M3JIHH. 

Tax Kax B03BpameHHe k toh xe tomkc Kpyra aepe3 cepeaHHH 3H3kob JlyHa 
npoH3BOflHT 6wcTpee, aeM npn BOCCTaHOBaeHHH aHOMaaHH, to npn nmoTe3e 
annpHKjia nocaeaHHH npn aBHxeHHH no KOHueHTpHaecxoMy c 3oaHaxoM Kpyry 
b oflHHaKOBMe, KOHenHo, BpeMeHa Bceraa npoftaeT ayry, 6oabmyio, aeM noaofeaa 
toh 17 , KOTopyro JlyHa onHraeT no annpHKjiy. IIpH rnnoTe3e xe axcpeHTpa 
JlyHa no axcueHTpy npoiiaeT ayry, noao6Hyio toh, KOTopaa 6waa onncaHa Ha 
annpHKjie, b to BpeMa Kax axcueHTp, caBHraacb b oaHy cropoHy c JlyHoii 
BOKpyr ueHTpa 3oaHaKa, npoiiaeT ayry, paBHyio toh, Ha KaKyio aBHxeHHe no 
aoaroTe npeBoexoaHT aBHxeHHe no aHOMajiHH. A 3to cooTBeTCTByeT TOMy, Ha 
CKoabKo ayra, noayaaiomaaca Ha skcuchtphhcckom Kpyre, 6yaeT 6oabme 
cooTBeTCTByiomeH ayra anHpHKjia. fleiicTBH- 
TeabHO, ToabKo t3khm o6pa30M b o6eHx ranoTe- 
3ax MOXHO COXpaHHTb paBCHCTBO He TOabKO 
OTHomeHHH [pa3MepoB op6ht], ho h nepnoaoB 
o6ohx 3thx aBHxeHHii fno aoaroTe h aHo- 
Maann] 18 . 

HTaK, npeanoaaraa, hto Bee sto Heo6- 
xoa»Mo BHTexaeT H3 caeaaHHbix npeanociaaoK, 
Bo3bMeM [Ha pnc. 4.1 ] Kpyr ABr, kohuch- 
TpHnecKHH c npoxoasmHM nepe3 cepeaHHH 
3H3KOB 3oaHaxa, HMeiomHH ueHTp A h paaHyc 19 
AA, h 3nHu,HKJi EZ BOKpyr ueHTpa l\ Ilpea- 
noaoxHM, mto npn HaxoxaeHHH annuHKJia b 
A, a JlyHu b anoree E annuHicaa b oaHHaKOBHe 
BpeMeHa anauHica npomea ayry AT, a JlyHa — 
EZ; npoBeaeM coeaHHHTeabHbie npaMbie EA h FZ. TaK KaK ayra AT 6ojibme, 
neM ayra EZ, to omoxHM Br, noao6Hyio EZ, h coeaHHHM B h A. 5Icho, 
hto b oaHO h to xe BpeMH 3KcueHTp noBepHeTca Ha yroa AAB, npeacTaBasnomHH 
pa3HOCTb o6ohx aBHxeHHH [AT h Br ], a ero peHTp h anoren oxaxyTca Ha 
npaMoft BA. Ecan xe 3TO TaK, to B03bMeM AH, paBHyio FZ, h coeaHHHM 
ZH, 3aTeM H3 ueHTpa H paawycoM HZ onumeM SKCueHTpHaecKHH Kpyr Z0. 

SI yTBepxaaio, hto oTHomeHHe ZH k HA 6yaeT t3khm xe, KaK oTHomeHHe 
Ar k TZ, h hto no 3toh ninoTe3e JlyHa 6yaeT b rouxe Z, T.e. ayra Z© 
6yaeT noao6HOH EZ. 

JleHCTBHTejibHo, TaK KaK yroa BAr paBeH ErZ, to npaMaa TZ 6yaeT 
napaaaeabHa AH; ho TZ paBHa AH; caeaoBaTeabHO, ZH 6yaeT paBHoii h 
napaaaeabHoii TA, h OTHomeHHe ZH k HA 6yaeT t3khm xe, KaK y Ar k 
TZ. Zlaaee, TaK Kax Ar napaaaeabHa HZ, to yroa TAB 6yaeT paBeH ZH©. 
Ho no npeanoaoxeHHio yroa TAB paBHaaca ErZ, Tax hto h ayra Z© 6yaeT 
noao6Ha EZ. CaeaoBaTeabHO, npn Kaxaon H3 rnnoTe3 JlyHa npnxoaHT b roaxy 
Z b oaHo h to xe BpeMa, Tax xax oHa npomaa ayry EZ snnuHKaa h ©Z 
axcueHTpa, KOTopue, xax noKa3aHo, noao6Hbi; npn stom ueHTp annuHicaa 
npoinea ayry AT, a ueHTp axcueHTpa — ayry AB, cooTBercreyiomyio pa3HOCTH 
Mexay AT h [noao6Hoii] EZ. 3to h Tpe6oBaaocb aoxa3aTb. 
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Boaee Toro, aaace ecjiw naeHM othoiuchhh Synyr He paBHMMH h He 
TOXflecTBeHHHMH h ecan axcneHTp He 6yaeT paBeH xoHueHTpHnecxoMy Kpyry, 
to 6yaeT HMeTb Mecro to ace caMoe, ecan TOJibKO OTHomeHHsr [pa3MepoB op6ht] 
noaooHbi; 3to mm yacHHM ce6e TaK. 

CaeaaeM nepTeacn OTaeabHo a/ia xaacaoro H3 npeanoaoaceHHii. nycrb 
ABr — Kpyr, KOHueHTpnaecKHH npoxoa»meMy aepe3 cepeanHbi co3Be3flHH 
3oanaxa [pnc. 4.2], HMexjmHH uenrp b A, paanyc AA h annuHxa EZ c 
peHTpoM b T, JlyHa ace HaxoaHTca b Z. FlycTb 
Taxace axcueHTpHaecjcHM xpyroM 6yaeT H0K 
oxoao uenrpa A h c awaMeTpoM ©AM, Ha 

299 kotopom HaxoaHTca pem-p M 3oanaxa 

[pnc. 4.3]. nycTb JlyHa 6yaeT b Toaxe K. Ha 
nepBOM aepTeace npoBeaeM coeaHHHTeabHMe 
npaMHe ArE, TZ, AZ, a Ha btopom HM, 

KM, KA. IlpeanojioacHM, hto OTHoraeHHe Ar 
k FE 6yaeT thkhm ace, xax y ©A k AM, h 
nycTb b oaHo h to ace BpeMa amupuca 
nepeaBHHeTca Ha yroa AAr, a JlyHa — Ha 
ErZ, SKCpeHTp ace — Ha yroa HM0, a Jly¬ 
Ha — Ha ©AK. CaeaoBaTeabHo, Ha ochob3hhh Pmc. 4.2 

npeanoaoaceHHoro paBeHCTBa othohichhh a»H- 
aceHHH yroa ErZ 6yaeT paBeH ©AK, a yroa 
AAr — BMecTe b3»twm yray HM© h yray 
©AK. 

Ecan Tax, to a onaTb yTBepacaaio, mto npH 
xaacaoli ninoTe3e b oaHo h to ace BpeMa JlyHa 
noxaaceTca npomeameH paBHue ayni, hhmmh 
caoBaMH , mto yroa AAZ 6yaer paBeH yray 
HMK. B Haaaae paccMaTpHBaeMoro npoMeacyT- 
xa BpeMeHH JlyHa HaxoaHaacb b anoree h 
ycMaTpHBaaacb no npaMMM AA h MH, b xoHue 
ace, Haxoaacb b Tonxax Z h K, ycMaTpHBaaacb 
no ZA h MK. 

300 Bo3bMeM ayry Br, noao6Hyio xaacaon H3 
©K h EZ, h npoBeaeM coeaHHHTeabHyio npaMyio BA. Ilocxoabxy Tenepb xax 
Ar OTHocHTca x TZ, Tax 6yaeT OTHocHTbca h KA x AM, h y paBHMx yraoB 
npH Tonxax r h A ctopohm nponopipKmaabHM, to TpeyroabHHx TAZ 6yaeT 
paBHoyroabHMM c KAM h yraw, crarnBaeMbie nponopipioHaabHMMH cropoHaMH, 
6yayT paBHM. CaeaoBaTeabHo, yroa TZA 6yaeT paBeH yray AMK. Ho Tax xax 
no npeanoaoaceHHio yrabi ZrE h BAE oaHHaxoBH, to BcaeacTBHe napaaaeab- 
hocth ctopoh TZ b BA h yro ji BAZ 6yaeT Taxace paBeH TZA. 3HaHHT, h 
yroa ZAB 6yaeT paBeH yray AMK. Ho no npeanoaoaceHHio yroa AAB — 
pa3HOCTb 3 thx aBHaceHHH — paBHaerca yray HM© aBHaceHHa axcneHTpa; 
CaeaoBaTeabHo, h Becb yroa AAZ 6yaeT paBHbiM yray KMH, hto h Tpe6oBaaocb 
aoxa3aTb. 

6. OnpeaeaeHHe nepBoro, wan npocToro ayHHoro HepaBeHCTBa 

Bot 3to aoaacHH mm 6biaH npeaBapHTeabHo paccMOTpeTb. Tenepb npoH3BeaeM 

301 onpeaeaeHHe ynoMsmyToro ayHHoro HepaBeHCTBa npn noMoipH nmoTe3H 
anHHHxaa no yxa3aHHOH BMme npwMHHe 20 . CHaaaaa H3 HMeiomHxca y Hac 
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IV.6. OnpedeneHue nepeoio, turn npocmoto Jiymtoco h epaeencmea 


caMwx apeBHHx 33TMCHHH B«6epeM tph, xaxymHeca HaM TipaTejibHo 3anncaH- 
HUMH; 3aTeM H3 COBpeMCHHMX B03bM£M eme TPH 33TMeHHH, Ha6^H5fleHHbie H 3 MH 
c HaH6o^buieii ToaHocrbio. TaxHM o6pa30M, mm npoBeaeM HccaeaoBaHHe, 
npocTHparomeeca Ha bo3mo>kho 6oabniHH npoMeacyTox BpeMeHH, h, xpoMe toto, 
noxaaceM, hto BeanaHHa [MaxcHMaabHOro ] HcpaBCHCTBa b o6ohx paaax 
Ha 6 jiK>aeHHH 6 yaeT npH 6 aH 3 HTeabHO oaHoft h toh xe, a npHpameHHe cpeaHHx 
ABH*eHHH — coOTBCTCTByiomHM noayaaeMOMy no ycraHOBaeHHMM npoaoaacn- 
TejibHocraM nepnoaoB c HauiHMH nonpaBKaMH 21 . 

Rjix onpeaejieHHa nepBoro h Morymero 6MTb paccMOTpeHHMM H£3aBHCHMo 
HepaBeHCTBa 22 npw noMOnpi ranoTesM annnHxaa mm 6yaeM paccyxaaTb Tax. 

B afcepe JlyHM Boo6pa3HM xpyr, xoHneHTpHaecxHii h pacnoao)K£HHMH b oshoh 
njiocKocTH c xpyroM, npoxo^aipHM aepe3 cepeflHHM 3H3 kob 3oaHaxa. JJpyroii 
xpyr [toto ace anaMeTpa], hmciou^hh k nepBOMy HaxjioH, cootb eTCTBy kjiiihh 
B ejiHMHHe [MaKCHMajibHoro ] otkjioh £hhh JlyHM no nmpoTe, npeacraBHM 
paBHOMepHo BpamaromHMca npoTHB nocaeaoBaTeabHOCTH 3HaxoB Boxpyr neHTpa 
xpyra, npoxonamero aepe3 cepeawHM 3oaHaxaabHHx co3Be3aHii, h nepeMemaio- 
mHMca [no 3T0My xpyry ] Hacxoabxo, Hacxoabxo flBHxeHHe no mnpoTe 
npeBocxoflHT aBHxceHHe no aoaroTe. ripeanoaoacHM, wto no 3TOMy HaxaoHHOMy 
xpyry aBHaceTca Tax Ha3HBaeMMH annnHxa, Tax ace paBHOMepHo, ho yace b 
H anpaBjieHHH nocaeaoBaTeabHOCTH 3HaxoB b cootbctctbhh c 3axoHOM Boccra- 
HOBJieHHa mnpoTM. 3 tot xpyr, paccMaTpHBaeMMH no OTHomeHHio x npoxoaa- 302 
meMy aepe3 cepeanHM 3HaxoB, onpeaeaHT, xohchho, [cpeaHee] aBHaceHne no 
aoaroTe. IIo aroMy annnHxay 6yaeT aBwraTbca JlyHa Ha ay re, npujicraiomeH 
x anoreio, nporaB nocaeaoBaTeabHOCTH 3HaxoB b cootbctctbhh c BoccraHOB- 
aeHHeM aHOMaann 23 . Oa«axo aaa npeaaaraeMoro BMHHcaeHHH HaM He HyacHo 
3aTpyaHaTb ce6a hh aBHacenneM no nmpoTe, hh nepeMemeHHeM caMoro 
HaxjioHHoro xpyra, nocxoabxy 3 tot HaxaoH He npoH3BoaHT HHxaxon 33MeTHOH 
24 

pa3HHiiM b aBHaceHHH no aoaroTe . 

H 3 BM6paHHMx HaMH Tpex apcBHHx 3aTMeHHH, Ha6aioaeHHMx B BaBHJIOHe, 
nepBoe, coraacHo 3anncH, npoH3omao b nepBMH roa MapaoxeMnaaa, c 29-ro 
Ha 30-e ancao enineTcxoro Mecana Tot. 3aTMeHHe, xax roBopaT, Haaaaocb 
nocae Bocxoaa JlyHM, xoraa npoinao yace 6 oaee aaca, h 6 biao noaHMM 25 . Tax 
xax CoaHpe HaxoaHaocb b xoHue Pm6 h Hoab paBHaaacb npH 6 aH 3 HTeabHo 12 
paBHoaeHCTBeHHMM aacaM, to Haaaao stoto 3aTMeHHa HMeao, oaeBnaHO, mccto 
3a 41/2 paBHoaeHCTBeHHbix aaca ao noayHoaH, cpeaHaa ace 4>a3a, nocxoabxy 
3aTMeHHe 6 bLao noaHMM, — 3 a 2V2 aaca ao noayHoan. CaeaoBaTeabHO, b 303 
AaexcaHapHH, x MepnanaHy xotopoh mm othochm Haaaao OTCaeTa BpeMeHH 
(3tot MepnanaH otctoht ot BaBHaoHCxoro npHMepHO Ha I/2V3 paBHoaoHCTBeHHoro 
aaca x 3anaay), cpeaHaa $a3a ynoMaHyToro 33TMeHHa HMeaa mccto 3a 31/3 
paBHoaeHCTBeHHoro aaca ao noayHoaH; b 3tot aac, coraacHo npoH3BeaeHHMM 
HaMH BMancaeHHaM , hcthhhoc noaoaceHHe CoaHira 6 biao npn6aH3HTeabHO Ha 
241/2 rpaaycax Pm6 26 . 

BTopoe H3 3thx 33TMeHHH, coraacHo 3anHCH, npoH3omao bo 2 roa toto ace 
MapaoxeMnaaa, b Hoab c 18-ro Ha 19-e ancao ernneTcxoro Mecana Tot. 
3aTMHaocb, xax roBopaT, Ha 3 naabpa c rora b caMyio noaHoab 27 . Tax xax 
cpeaHaa 4>a3a no Ha 6 aioaeHHio 6 biaa b BaBHaoHe b caMyio noaHoab, to b 
AaexcaHapHH oHa aoaacHa 6 biaa npoH30HTH 3a V2 h 1/3 aaca ao noayHoaH; b 
3tot aac noaoxeHHe CoaHpa 6 Mao b ToaHOCTH Ha 131/21/4 rpaaycax Pm6 28 . 
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TpeTbe H3 3 thx 3aTMeHHH, corjiacHo 3anHCH, 6 hjio b tot ace caMMii 2 roa 
MapaoxeMnaaa, b enineTCKHii Mecsp <DaMeHOT c 15-ro Ha 16-e hhcjio. Hasaao 
33 TMeHHa 6 njio, xaK nepeaaiOT, nocae Bocxoaa, h JlyHa 3 aTMHjiacb c ceBepa 
60 jiee neM Ha noaoBHHy 29 . Tax xax Cojraije 6 biao b Hanaae JJeBH h 

304 npoaoaacHTe^bHocTb hohh b BaBHaoHe paBHsuiacb npH6aH3HTeabHo 11 paBHo- 
aeHCTBeHHHM sacaM, to nojioBHHa hohh cocraBjisma 51/2 sacoB. CaeaoBaTeabHo, 
Haaajio 3aTMeHna 6buio caMoe fioabmee 3a 5 paBHoaeHCTBeHHMx sacoB ao 
noayHOHH, Tax xax oho Hasaaocb nocae Bocxoaa, a cpeaHss c})a3a — 3a 31/2 
aaca. Ilocxoabxy npoaoaxHTeabHOCTh 3aTMeHna Taxnx pa3MepoB aoaacHa 
paBHaTbca npH6an3HTeabHo 3 aacaM, b AaexcaHapHH cpeaHaa <J)a3a 33TMeHHS 
onaTb 3axoHanaacb 3a 41/3 paBHoaeHCTBeHHux aaca ao noayHoaa; b stot aac 
HCTHHHoe noaoaceHHe CoaHua 6 hiao npn6aH3HTeabHo Ha 314 rpaaycax 
JleBH 30 . 

Tenepb hcho, hto b npoMexcyTxe BpeMeHH ot cpeaHeii <J>a3M nepBoro 
3aTMeHna ao cpeaHeii (Jja3M BToporo Coamte, a Taxxce h JlyHa, npomaH, earn 
or6pocHTb noaHMe o6opotw, 349; 15 rpaaycoB, a ot cpeaHeii 4>a3M BToporo 
3aTMeHHa ao cpeaHeii cj)a3bi TpeTbero — 169;30 rpaaycoB. Ho npoMoxyrox 
BpeMeHH Meacay nepBMM h btopmm 3aTMeHHaMH coaepxnT 354 a»a h 2 V 2 
paBHoacHCTBeHHbix aaca no HenocpeacTBeHHOMy Ha6aioaeHHio, nan [354 a»a 
h] 21 / 21/15 aaca npn nepecaeTe Ha cpeaHHe cyTKH. Meacay btopmm ace h TpeTbHM 
3aTMeHHaMH ripomao 176 anew h 201/2 paBHoaeHCTBeHHHx aacoB npn 
HenocpeacTBeHHOM Ha6aioaeHHH, nan [176 a«eii h] 

2 OI /5 no ToaHOMy caeTy 31 . ByaeM caHTaTb, hto aaa 

305 paccMaTpHBaeMMx [MaaMx] npoMeacyTKOB BpeMeHH He 
noayanTca 3aMeTHoii pa3HHu,M, ecaa ncnoab30BaTb 
npH 6 aHaceHHMe nepnoaM [aas onpeaeaeHHs cpeaHHx 
aBHaceHHH JlyHH]. 3a 354 a«a h 2 V 2 V 1 5 paBHoaeHCT- 
BeHHMx aaca JlyHa npoiiaeT 3a BuaeTOM ueanx 
o 6 opoTOB npH6aH3HTeabHo 306; 25 rpaaycoB no aHo- 
MaaHH, 345;51 rpaaycoB no aoaroTe; a b 176 a«eH h 
201/5 paBHoacHCTBeHHMx aacoB — no aHOMaann 150;26 
rpaaycoB, a no aoaroTe npn6aH3HTeabHo 170;7 rpaay¬ 
coB 32 . Tenepb hcho, hto b nepsoM HHTepBaae 
npoHaeHHHe no anHpHxay 306;25 rpaaycoB aoSaBHan 
x cpeaHeMy aBHxemiio JlyHM 3;24 rpaayca, a bo 
btopom HHTepBaae 150;26 rpaaycoB orasaH ot cpeaHero 
aBHxceHHH 0;37 rpaaycoB. 

YCTaHOBHB 3T0, B03bMeM ayHHNH 3nHUHKa ABT 
[pnc. 4.4], h nycTb Toaxa A 6 yaeT toh, b kotopoh 
J lyHa 6 biaa b cpeaHeii <J)a 3 e nepBoro 3 aTMeHHs, a B — 
b xoTopoii JlyHa 6 bLaa b cpeaHeii c}>a3e BToporo 
33TMeHH9, h T — Mecro JlyHM b cpeaHeii $a3e TpeTbero 
33TMeHHH. npeacraBHM ce 6 e, hto JlyHa nepeMemaeTCs 
no annuHxay ot B x A h ot A k T, Tax hto ayra 
ATB, Ha xoTopyio oHa nepeaBHHyaacb ot nepBoro p HC 4.4 

33TMeHH9 ao BToporo, paBHaa 306; 25 rpaaycaM, 

306 ao6aBaaeT x cpeaHeMy aBHxceHHio 3;24 rpaayca, ayra ace BAT, Ha xoTopyio 
JlyHa nepeaBHHyaacb ot BToporo 3aTMeHHs ao TpeTbero, paBHas 150; 26 
rpaaycaM, oTHHMaeT ot cpeaHero aBHxeHHs 0;37 rpaaycoB. BcaeacrBHe aroro 
nepeMemeHne H 3 B b A, paBHoe 53;35 rpaaycaM, OTHHMeT ot cpeaHero aBHacemis 
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Te ace caMtie 3;24 rpaayca, a nepeMememie H3 A b T, paBHoe 96;51 rpaaycaM, 
npn6aBHT x cpeaHeMy aBHaceHnio 2;47 rpaayca. Tenepb acho, hto ayra BAT 
He MoaceT coaepacaTb nepHren ammnxaa, Tax KaK oHa MeHbme noayoxpyacHOCTH 
h Ha Hen npoHcxoaHT BHHHTaHHe, a Han6ojibmee a»HaceHHe npeanoaaraeTca y 
nepnrea 33 . 

IlocKOJibKy nepHreii bo bcaxom caynae aoaaceH HaxoflHTbCa Ha ayre BET, 
B03bMeM ueHTp xpyra, npoxoasrmero nepe3 cepeanHM 3HaxoB 3oanaxa, xotopmh 
Taxace HBaaeTca neHTpoM xoHneHTpHHecxoro xpyra, no xoTopoMy nepeMemaeTca 
nem-p anHuHKJia, h nycrb oh 6yaeT b A. flpoBeaeM H3 Hero Tpn npainue, 

AA, AEB, Ar, x MecTaM Tpex 33TMeHHH. Tenepb, hto6m caenaTb 6oaee yao6HMM 
npHjioxeHwe TeoperHnecxnx paccyacaeHHii b noao6Hbix aoxa3aTejibCTBax, 6yayT 
ohh, xax b aaHHOM caynae, ocHOBaHM Ha ninoTe3e annunxaa hjih ace Ha 
ninoTe3e axcueHTpa [phc. 4.5], xoraa ueHTp A 6epeTca BHyTpn [xpyra], mm 
aaaHM cneayiomee npHMeHHMoe bo Bcex caynaax onncaHHe. ripoaoaacHM oany 
H3 Tpex coeanHaion^Hx npaMbix [AA, AB nan AT] ao npoTHBonoaoacHoii nacre 
oxpyacHocTH, xax, HanpuMep, b paccMaTpHBaeMOM caynae AEB. IIoaynaeM 

npoaoaxeHHyio ao tohxh E npaMyio, 307 
naymyio H3 Mecra B BToporo 3aTMeHHa; 
MecTa ace a»yx ocTaabHbix 3aTMeHHH 
coeaHHHM npaMOH (AT Ha HameM nepTe- 
ace). IloayneHHyio Tonxy E ceneHna 
npoaoaaceHHOH npaMOH [BA c oxpyacHo- 
CTbio] coeaHHHM c MecraMH a»yx apyrax 
33TMCHHH npaMblMH EA H ET. OnycTHM 
Taxace nepneHaHxyaapbi Ha npaMbie, coe- 
aHHaionxHe ocraabHbie a®e tohkh c ueHT- 
poM 3oaHaxaabHoro xpyra, a hmchho EZ 
Ha npaMyio AA h EH Ha npaMyio FA. 
3aTeM H3 oaHoii H3 3thx aeyx ronex, 
HanpHMep, H3 T, onycTHM nepnenanxyaap 
Ha npaMyio, coeaHHaiomyio apyryio Tonxy 
(y Hac A) c nepeceneHHeM E npoaoaaceH- 
hoh npaMoii (y Hac nepneHaHxyaap T© 

Ha AE). Kaxoe 6 bi nocrpoeHne nepTeaca 
mm hh B3aan, noaynaTca Te ace caMMe othohi eHH a onpeaeaeHHMx BeanaHH, 

Tax hto BM6op [HCxoaHOH tomxh ] moxho aeaare, pyxoBoacTByacb HCxaiOHHTeab- 
ho coo6paaceHHAMH yao6crea 34 . 

Tax xax aoxa3aHo, hto ayra BA craniBaeT 3;24 rpaayca xpyra nepe 3 
cepeaHHM 3HaxoB 3oaHaxa, to HaxoaamHHca y neHTpa nocaeaHero yroa BAA 
paBHaeTca 3;24 rpaaycaM, xaxnx b neTHpex npaMMx yraax 6yaeT 360, nan 
6;48 TaxHx, xaxHx 360 6yaeT b a»yx npaMMx yraax. TaxHM o6pa30M, ayra 30 s 
Ha npaMOH EZ 6yaeT coaepacare 6; 48 thkhx rpaaycoB, xaxnx onncaHHHH oxoao 
npHMoyroabHoro TpeyroabHHxa AEZ xpyr HMeeT 360; caMa ace npaMaa EZ 
paBHa 7;7 tbxhm nacraM, xaxnx b ninoTeHy3e AE HMeeTca 120. Tohho Tax 
ace, ecan ayra BA cocraBaaeT 53;35 rpaayca, to cooTBeTCTByiomHH en yroa 
BEA c BepniHHOH Ha oxpyacHocTH paBHaerca 53;35 tbxhm rpaaycaM, xaxnx 
aBa npaMMx yraa coaepacaT 360. Taxnx rpaaycoB b yrae BAA 6biao 6;48; 
caeaoBaTeabHo, ocraBmHHca yroa EAZ 6yaeT paBeH 46;47 tbxhm ace rpaaycaM. 
IIo3TOMy ayra Ha npaMOH EZ 6yaeT coaepacaTb 46;47 rpaaycoB, xaxnx xpyr, 
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onMcaHHHH oxoao npHMoyrojibHoro TpeyroabHnxa AEZ, HMeeT 360; caina xe 
npaMaa EZ 6yaeT paBHa 47;38,30 wacTSM, k3khx b rnnoTeHy3e EA coaepjxnTca 
120. Kaxnx xe nacTeik b npaMoik EZ 6yaer 7;7, a b EA — 120, Taxnx b 
npaMOH AE 6yaeT 17;55,32. Jlaaee, Tax xax ayra BAT CTarnBaeT 0;37 rpaaycoB 
3oanaxa, to HaxoaHmnikca npn ueHTpe nocaeaHero yroa BAr coaepxnT 0;37 
rpaaycoB, xaxnx b weTbipex npaMMx yraax 6yaeT 360, nan 1 ; 14 rpaayc, k3khx 
b flByx npaMbix yraax 6yaeT 360. TaxnM o6pa30M, ayra Ha npaMoik EH 6yaeT 
HMexb 1; 14 Taxon rpaayc, k3khx xpyr oxoao TpeyroabHnxa AEH coaepxnT 
360; caMa *e npaMaa EH HMeeT 1; 17,30 Taxyio nacrb, xaxnx b rnnOTeHy3e 
AE coaepxcHTCH 120. Tohho rax ace, ecan ayra BAT paBHa 150; 26 rpaaycaM, 
to yroa BEr c BepmnHon Ha oxpyxcHocrn cocTaBaaeT 150;26 rpaaycoB, xaxnx 
b aByx npaMbix yraax 6yaeT 360. Taxwx ace rpaaycoB b yrae BAr 6hiao 1 ; 14; 
caeaoBaTeabHO, oCTaiomnikca yroa ErA [b TpeyroabHHxe AEr] paBeH 149; 12 
t3khm ace rpaaycaM. nocrroMy ayra Ha npaMoik EH paBHa 149; 12 rpaaycaM, 
xaxHx b xpyre oxoao npaMoyroabHoro TpeyroabHHxa TEH 6yaeT 360; caMa ace 
npaMaa EH paBHa 115;41,21 qacraM, xaxnx rHnoTeHy3a TE HMeeT 120. 
CaeaoBaTeabHO, xaxnx nacTeik b npaM 0 ik EH 6yaeT 1; 17,30, a b AE — 120, 
xaxnx b npaMoii TE coaepxcnTca 1;20,23. Ho 6wao aoxa3aHO, mto b npaMoik 
EA 6biao 17;55,32 Taxnx nacTen. 

Aaaee, Tax xax no aoxa3aHHOMy ayra AT paBHaeTca 96;51 rpaaycaM, to 
HMCiomnn BepuiHHy Ha oxpyacHOCTH yroa AEr coaepacnx 96;51 rpaaycoB, xaxnx 
b aByx npsiMbix yraax 6yaeT 360. TaxnM o6pa30M, nocrpoeHHaa na npaMOik 
T0 ayra paBHaeTca 96;51 TaxnM rpaaycaM, xaxnx b xpyre oxoao TpeyroabHnxa 
TE© 6yacT 360, ayra xe Ha npaMOH E© 6yaeT MMeTb 83;9 rpaayca, 
HeaocTaiomnx ao noayoxpyxHoern. CaeaoBaTeabHO, npaMMe, CTarnBaiomne oth 
ayrn, 6yayT paBHM: T© — 89;46,14 nacraM, xaxnx b rnnoTeHy3e TE 6yaer 
120, E0 — 79;37,55 TaxnM xe nacraM. M, caeaoBaTeabHO, ecan b npaMoik 
TE 6yacT 1;20,23 nacTb, to b T© hx 6yaer 1;0,8, a b E© — 0;53,21. Ho 
Bca EA paBHaaacb 17;55,32 TaxnM nacTHM; caeaoBaTeabHO, ocraTOx ©A 
paBHaeTca 1 7;2, 1 1 nacraM, xaxnx b T© no aoxa3aHHOMy 6uao 1;0,8. Ho 
KBaapaT Ha A© paBeH 290; 14,19, a KBaapaT Ha T© paBHaeTca 1 ;0,17; caoxnB 
nx, noayaHM KBaapaT Ha AT, paBHbin 291; 14,36. CaeaoBaTeabHO, aanHa AT 
6yacT paBHa 17;3,57 aacTHM, xaxnx b npaMon AE 6yaeT 120, a b TE — 
1;20,23. Ho ecan awaMeTp onnunxaa B3aTb paBHMM 120, to npaMaa AT 6yaeT 
coaepxaTb 89;46,14 Taxnx aacreii, n6o OHa CTarnBaeT ayry Ar, paBHaioujyioca 
96;51 rpaaycaM. CaeaoBaTeabHO, xaxnx aacTeik b npaMoii AT coaepxnrca 
89;46,14, a b anaMeTpe annnnxaa 120, Taxnx b npaMoii AE 6yaeT 631; 13,48, 
a b TE — 7;2,50; TaxnM o6pa30M, Haxoaamaaca Ha Hen ayra TE paBHa 7;44,1 
rpaaycaM, xaxnx Becb annunxa coaepxnT 360. Taxnx xe rpaaycoB no 
npcanoaojKCHHio b ayre BAT 6biao 150;26; n, caeaoBaTeabHO, Bca ayra BrE 
6yaeT paBHaTbca 157; 10,1 rpaaycaM, a npaMaa BE noa Hen coaepxnT 117;37,32 
Macron, xaxnx b anaMeTpe onnunxaa 6yaeT 120, a b npaMOH EA — 631;13,48. 

Tcnepb, ecan 6m npaMaa BE 6biaa paBHoik ynOMaHyTOMy anaMeTpy 
onnunxaa, to Ha Hen, xohchho, oxa3aaca 6m n uewrp nocaeaHero n ceiknac 
xce onpeaeanaocb 6m n OTHouieHne anaMeTpoB. Ilocxoabxy ace BE MeHbine 
nocaeaHero n ayra BrE MeHbine noayoxpyjxHocra, uemp onnnnxaa, xohchho, 
nonaaaeT BHe cemeHTa BATE. 

ripeanoaoxnM, hto oh 6yaeT b -ronxe K [pnc. 4.6]. npoBeaeM nepe 3 K n 
u,eHTp A xpyra nepe3 cepeanHM 3HaxoB npaMyio AMKA, Tax hto Tonxa A 
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6yaeT anoreftHoft Tonxoft onHunxaa, a M — nepnreftHoft. Tax KaK 
npaMOyrojibHHK, coaepxamnftca Mexay BA n AE, paBeH npaMoyroabHHxy Me>Kay 
AA h AM 35 n Mbi noxa3aan, hto npaMaa BE paBHaeTca 117;37,32 nacraM, 
k3khx b anaMeTpe onnunxaa, T.e. b npaMoii AKM, 
coaepxHTca 120, a b EA — 631; 13,48, to Bca npaMaa 
BA 6yaeT, xoHenHo, HMeTb hx 748;51,20. TaxwM 312 
o6pa30M, npaMoyrojibHHK Mexcay BA n AE, T.e. Me>Kay 
AA h AM, 6yaeT paBeH 472 700;5,32 nacraM. flaaee, 

Tax xax npaMoyrojibHHK Mexay AA n AM BMecre c 
KBaapaTOM Ha KM aaeT xBaapaT Ha AK 36 , a KM, 
aBjiaromaaca paanycoM annunxaa, HMeeT 60 Taxnx 
xce uacTefl, to, npn6aBHB 3600 — ee XBaapaT — 
k 472 700;5,32, noaynHM XBaapaT Ha AK, paBHbift 
476 300;5,32. CaeaOBaTeabHO, aawHa paanyca AK xpyra, 
necymero onnuHicji h xoHu,eHTpn*iecxoro c npoxoaamwM 
nepe3 cepeanHw 3HaxoB 30flHaxa, 6yaeT paBHa 690;8,42 
t3khm aacTaM, xaxnx b paanyce KM ormumcjia 6yaeT 
60. TaxHM o6pa30M, ecan paanyc xpyra, Hecymero 
onHuwxa h KOHueHTpHnecKoro c raa30M Ha6aioaaTeaa, 
paBeH 60, to paanyc annunxaa 6yaer coaepjxaTb 313 
npn6an3HTeabHO 5; 13 Taxwx qacreft. 

OnycTHM Ha Taxoft xe <J>nrype [pnc. 4.7] H3 ueHTpa 
K nepneHanxyaap KNS Ha BE h coeanHHM BK. Tax 
xax Tenepb npaMaa AK coaepxnT 690;8,42 nacTeft, xaxnx 
b npaMoft AE 6yaeT 631; 13,48, a b NE — noaoBHHe 
BE — 58;48,46, to Bca npaMaa AEN 6yaer paBHa 
690;2,34 TaxHM nacraM. CaeaOBaTeabHO, earn ranoTe- 
Hy3y AK npnHaTb 3a 120, to b AN t3khx qacreft 6yaeT 
119;58,57, a b Haxoaameftca Haa Heft ayre 6yaeT 
npn6an3HTeabHO 178;2 TaxHX rpaaycoB, xaxnx b onncaH- 
hom oxoao npaMoyrojibHoro TpeyroabHnxa ANK xpyre 
6yaer 360. TaxHM o6pa30M, yroa AKN 6yaeT paBeH 
178; 2 rpaaycaM, xaxnx b a»yx npaMhix yraax coaepxcnTca 
360, hjih 89; 1 thxhm, xaxnx 360 6yaeT b nerapex 
npaMhix yraax. M, caeaOBaTeabHO, ayra SM onnuHxaa 
6yaeT paBHa 89; 1 rpaaycaM, a ayra ABS — ocTaabHHM, 
aonoaHaiomHM ao noayxpyra 90;59 rpaaycaM. Taxwx ace 
rpaaycoB b SB — noaoBHHe ayra BSE — 6yaeT 78;35, 314 
Tax xax no aoxa3aHHOMy Bca ayra BE paBHa npn6an- 
3HTeabHo 157; 10 rpaaycaM. CaeaOBaTeabHO, ocTaiomaaca 
ayra AB annunxaa, npeacTaBjiaiomaa paccToaHHe ot 
anorea JlyHH b ynoMaHyTyio cpeaHioio 4>a3y BToporo 
33TMeHHa, 6yaeT paBHa 12;24 rpaaycaM. Tohho Tax xce, 
nocxoabxy yroa AKN paBHaaca, xax 6wao noxa3aHO, 89; 1 rpaaycaM, xaxnx 
b nerapex npaMhix yraax HMeeTCa 360, to ocraromnftca yroa KAN, cramBaio- 
mnft ayry, oranMaeMyio ot cpeaHero aanxceHna no aoaroTe n cooTBeTCTByiomyio 
HepaBeHCTBy Ha ayre AB annanxaa, 6yaeT HMeTb HeaocTaioinne ao npaMoro 
yraa 0;59 rpaaycoB. CaeaOBaTeabHO, b cpeaweM asnaceHnn no aoaroTe JlyHa 
b cpeaHeft 4>a3e BToporo 3aTMeHna 6biaa Ha 14; 44 rpaaycax fleBbi, Tax xax b 



Phc. 4.7 
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hcthhhom [cBoeM ] nopoxceHHH OHa HaxoflHJiacb Ha 13;45 rpapycax; Ha 3thx 
rpapycax ctomo Torpa CojiHue b Pw6ax. 

Ranee mm b3hph tph 33TMeHH8 H3 HaH6opee TipaTejibHO Ha6piopeHHHx 
H3mh b AjiexcaHUpHH; nepBoe H3 hhx cpyPHPOCb b 17 ropy AppnaHa, b 
eraneTCKOM Mecape OaHHH, c 20-ro Ha 21-e phcpo. IlpH tophom bmphcpchhh 
cpepHaa (Jja3a HMepa mccto 3a nojiOBHHy c peTBepTbio paBHOpeHCTBeHHoro paca 
po nojiyHOHH 37 ; 33tmchhc 6mpo iiojihmm b tot «iac, Korpa hcthhhoc nopojKeHHe 
CojiHpa 6huio npH6jiH3HTejibHO Ha 131/4 rpapycax Tepbpa. 

3ij BTopoe 33TM6HHC 6buio b 19 rop AppnaHa, b eraneTCKOM Mecape XoiiaKe, 
co 2-ro Ha 3-e phcpo. Flo nauieMy pacpeTy, cpepHaa ij)a3a HMejia mccto 3a 
OflHH paBHopcHCTBCHHMH pac po nopyHOPH. JlyHa 6buia 3aTeMHeHa c ceBepa Ha 
1/2 h 1/3 pnaMeTpa 38 , Korpa hcthhhoc nojioxceHHe CojiHpa 6hjio npn6pH3HTepbHO 
Ha 251/6 rpapycax KpeinHeii. 

TpeTbe H3 othx 3aTMeHHii HMejio MecTO b 20 ropy AppnaHa, b eraneTCKOM 
Mecape OapMyTH, c 19-ro Ha 20-e phcpo. CpepHaa (J)a3a no HamHM 
BHHHCJieHHaM nacTynnpa pepe3 4 paBHOpeHCTBeHHMx paca nocne nopyHOPH, h 
Jlyna 3aTMHJiacb c ceBepa Ha nopoBHHy pnaMeTpa 39 . B stot pac CopHpe 
HaxopHJiocb npH6jiH3HTepbHO Ha 14i/i2 rpapycax Pm6 40 . 

flCHO, PTO 3peCb flBHXeHHe JlyHM 3a BHPeTOM nOPHMX 060POTOB COCTaBPaPO: 

ot cpepHeii (J)a3M nepBoro 33TMenHa po cpepHeii $a3M BToporo — 161;55 rpapyc 
(Taxoe xt pBHxeHHe HMepo Mecro h y CopHpa), ot BToporo xe po TpeTbero — 
138;55 rpapycoB. FIpopopjKHTepbHocTb nepBoro HHTepBapa cocraBpaeT 1 
eraneTCKHii rop, 166 pHeft h 231/21/4 paBHOpeHCTBeHHMx paca no o6MPHOMy 

316 cpeTy, hph 231/21/8 no TOPHOMy. Btopoh HHTepBap 
cocTaBpap Toxe 1 eraneTCKHii rop, 137 pHeft h 5 
paBHOpeHCTBeHHMx pacoB no o6MPHOMy cpeTy, hph 
51/2 no TOPHOMy 41 . CpepHee pBH*eHHe JlyHM 3 a 
BMPeTOM pePHx o6opotob 3a 1 rop, 166 pHeii h 
23 1/2 i/s paBHOpeHCTBeHHMx pacoB 6hpo no 3hom3phh 
110;21 rpapycoB, no poproTe xe npn6pH3HTepbHO 
169;37 rpapycoB. TaK*e 3a 1 rop, 137 pHeii h 
51/2 paBHOpeHCTBeHHMx pacoB pBHxceHne 6 mpo no 
aHOMaPHH 81;36 rpapyc, a no poproTe npn6pH3HTepb- 
ho 137;34 rpapycoB. TaKHM o6pa30M, acHo, pto b 
nepBOM HHTepBape 110;21 rpapycoB onHpHKpa ot- 
HHMaiOT ot cpepHero pBHxeHHa no poproTe 7;42 
rpapycoB, a bo btopom HHTepBape 81;36 rpapyc 
npnOaBpaiOT k cpepHeMy pbhxcchhio no poproTe 1;21 
rpapyc 42 . 

YcTaHOBHB 3to, B03bMeM onaTb 3nHpHKP ABr 
JlyHM [pnc. 4.8 ]; nycTb TOPKa A npepcraBpaeT Mecro 
JlyHM bo BpeMH cpepHeii cJ)a3M nepBoro 33TMeHHa, 

TOPKa B — bo BpeMa cpepHeii $a3M BToporo h 
TOPKa T — TpeTbero 3aTMeHna. IlpepcTaBHM ce6e, 
pto JlyHa pBHxeTca H3 A b TOPKy B, a 3aTeM b T, 

Tax pto pyra AB, paBHaa 110;21 rpapycaM, xax mm CKa3aPH, OTHHMaeT 7;42 
rpapycoB ot cpepHero pbhxchhh JlyHM no poproTe, a pyra Br, paBHaa 81;36 
rpapycy, npn6aBPaeT k poproTe 1;21 rpapyc, ocraiomaaca xe pyra TA, paBHaa 
168;3 rpapycaM, npn6aBpaeT k poproTe HepocraiomHe 6;21 rpapycoB. 
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5Icho Tenepb, hto anoreii aojixeH HaxoanTbca Ha ayre AB, Tax xax oh He 317 
MOxceT 6biTb hh Ha Br, hh Ha TA, nocxoabxy xaxcaaa H3 hhx MeHbrae 
nojiyoKpyxcHOCTH h npnSaBaaeT x aoarore 43 . Tohho Tax xce B03bMeM, xoTa sto 
h He aBjiaeTca aaHHMM, uewp 3oanaxa h xpyra, no xoTopoMy nepeMemaeroa 
annnnxa, — nycTb oh 6yaeT A, — h npoBeaeM H3 Hero x MecraM Tpex 
3aTMeHHii coeanHnTeabHbie npaMHe AEA, AB, AI\ 3aTeM, coeanHHB Br, 
npoBeaein H3 tohxh E x B n T npaMwe EB h Er, a Taxxce nepnenaHxyaapbi 
EZ h EH Ha npsiMhie BA h Ar; a Taxjxe H3 tohxh T npoBeaeM x BE 
nepneHawxyaap T0. Tax xax Tenepb ayra AB erarnBaeT 7;42 rpaaycoB xpyra 
nepe3 cepeanHhi 3HaxoB 30aHaxa, to HaxoaHiunnca npn pem-pe 3oanaxa yroa 
AAB paBeH 7;42 t3xhm rpaaycaM, 360 xoTopwx cocraBaaioT neTbipe npaMbix 
yraa, mm 15;24 t3xhm, 360 xorophix paBHH a»yM npaMMM yraaM. TaxnM 
o6pa30M, ayra Ha npaMoii EZ 6yaeT paBHa 15;24 rpaaycaM, xaxnx b xpyre, 
onncaHHOM oxoao TpeyroabHwxa AEZ, 6yaeT 360, caMa ace npaMaa EZ paBHa 3 is 
16;4,42 TaxMM naeraM, xaxnx b ranoTeHy3e AE HMeeTca 120. Tohho Tax *e, 
nocxoabxy ayra AB paBHa 110;21 rpaaycaM, yroa AEB c BepmnHoii Ha 
oxpyxHOCTH paBHaeTca 110;21 t3xhm rpaaycaM, xaxHx b a»yx npaMbix yraax 
6yaeT 360. Ho Tax xax yroa AAB paBHaaca 15;24 tbkhm ace rpaaycaM, to 
ocraiomHHCa yroa EBA 6yaer, caeaoBaTeabHO, paBHaTbca 94;57 t3xhm rpaaycaM. 
rioaTOMy ayra Ha npaMOft EZ 6yaeT paBHa 94;57 rpaaycaM, xaxnx b onncaHHOM 
oxoao BEZ xpyre 6yaeT 360, caMa ace npaMaa EZ paBHa 88;26,17 nacraM, 
xaxnx b mnOTeHy3e BE coaepxcnroa 120. H, caeaoBaTeabHO, ecan npaMaa 
EZ paBHa 16;4,42 nacraM, AE — 120, to b npaMon BE Taxnx nacTen 6yaeT 
21;48,59. 

Zlaaee, Tax xax aoxa3aHO, wo ayra TEA cTamBaeT 6;21 rpaaycoB xpyra 
nepe3 cepeanHw 3HaxoB 30anaxa, to Haxoaamunca b peHTpe 3oanaxa yroa 
AAT paBHaeroa 6;21 rpaaycaM, xaxnx b neTwpex npaMbix yraax coaepxnroa 
360, nan 12;42 TaxnM, xaxnx 360 6yaeT b aoyx npaMbix yraax. IloaTOMy 
ayra Ha npaMoii EH paBHa 12;42 rpaaycaM, xaxnx b xpyre, onncaHHOM oxoao 
npaMoyroabHoro TpeyroabHnxa AEH, 6yaeT 360, caMa ace npaMaa EH 6yaeT 
paBHa 13; 16,19 nacraM, xaxnx b rnnoTeHy3e AE coaepjxnTca 120. IToao6HO 
3T0My, Tax xax ayra ABT aaeT nocae caoxceHna 191 ;57 rpaayc, to yroa 
AET, HMeiomnn BepmnHy Ha oxpyxHOCTn, 6yaeT paBeH 191;57 rpaaycy, xaxnx 
b a»yx npaMbix yraax coaepxcnroa 360. Ho yroa AAr paBHaaca 12;42 TaxnM 319 
rpaaycaM; caeaoBaTeabHO, ocTaiomnnca yroa ETA 6yaeT paBeH 179; 15 TaxnM 
rpaaycaM. noaroMy ayra Ha npaMon EH paBHa 179; 15 rpaaycaM, xaxnx b 
xpyre, onncaHHOM oxoao TpeyroabHnxa TEH, 6yaeT 360, caMa xce npaMaa 
EH 6yaeT paBHa 119;59,50 nacraM, xaxnx b rnnoTeHy3e TE coaepacnroa 120. 

H, caeaoBaTeabHO, ecan npaMaa EH paBHa 13; 16,19 nacraM, a EA, xax 
cxa3aHO, 120, to b npaMoii TE Taxnx nacTeik 6yaeT 13; 16,20. IIpaMaa BE, 
xax 6hiao noxa3aHO, coaepxaaa nx 21;48,59. 

3aTeM, Tax xax ayra BT paBHa 81;36 rpaaycy, to yroa BET, BepinnHa 
xoToporo aexHT Ha oxpyxHocm, paBHaeroa 81 ;36 rpaaycy, xaxnx b a»yx 
npaMbix yraax 6yaeT 360. noaTOMy n ayra Ha npaMon T© 6yaeT paBHa 81;36 
rpaaycy, xaxnx b xpyre, onncaHHOM oxoao TpeyroabHnxa TE©, 6yaeT 360; 
ayra ace Ha E© 6yaeT paBHa HeaocraKDmnM ao noayoxpyxcHOCTH 98;24 rpaaycaM. 

H, caeaoBaTeabHO, H3 cootb eTCTBy khqh x 3thm ayraM npaMbix T© 6yaeT paBHa 
78;24,37 nacraM, xaxnx b rnnoroHyae ET coaepxcnroa 120, a E© — 90;50,22 
TaxnM ace nacTaM. 3Hawr, ecan npaMaa TE paBHa 13; 16,20, to b T© Taxnx 
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nacrei! 6yaeT 8;40,20, a b E© TaKHX xe 10;2,49. Ho Bca EB paBHsmacb 
21,-48,59 nacTaM; 3HanHT, ocraTOK ©B 6yaeT paBeH 11;46,10 nacraM, xaxnx 

320 b T© 6huio 8;40,20. Ho xBaapaT Ha ©B paBeH 138;31,11, a Ha T© — 75; 12,27, 
hto nocjie cjioxeHHa aaeT KBa/ipaT Ha Br, paBHhiH 213;43,38. CaeaoBaTejibHo, 
fljiHHa Br 6yaeT paBHa 14;37,10 nacTaM, xaxnx b npaMOH AE coaepxHTCa 
120, a b TE — 13;16,20. Ho ecmi jjuaMeTp onmiHKJia npnHaTb 3a 120, to 
npaMaa TB 6yaeT paBHa 78;24,37 t3khm nacraM (OHa CTaratBaeT ayry Br, 
paBHyio 81;36 rpaaycy); earn npaMaa Br paBHa 78,'24,37 nacraM, anaMerp 
onHpHKJia — 120, to npaMaa AE 6yaeT paBHa 643;36,39, a TE — 71; 11,4 
t 3 khm nacTaM. IIoaTOMy craraBaeMaa ero ayra TE 6yaeT 
paBHa 72;46,10 rpaaycaM, xaxnx bo bccm anHUHxae 
6yaeT 360. Ho coraacHO npeanoaoxeHHio ayra TEA 
paBHaaacb 168;3 rpaaycaM; 3HanHT, ocraronjaaca ayra 
EA 6yaeT paBHa 95; 16,50 rpaaycaM, a crar-HBaromaa ee 
npaMaa AE — 88;40,17 nacraM, xaxnx b a^aMeTpe 
onHUHKJia — 120, a b npaMoii EA — 643;36,39. 

Tenepb, Tax xax aoxaaano, hto ayra EA MeHee 
nojiyoxpy xhocth , to acHO, hto uchtp onnunxjia oxa- 
xeTca BHe cemeHTa EA. Bo3bMeM ero, h nyCTb oh 
6yaeT K [pnc. 4.9]; npoBeaeM coeaHHHTeabHyro npa- 
Myio AMKA Tax, hto TOnxa A 6yaer anoreeM, a M — 

321 nepHreeM. Tax xax npaMoyroabHnx Ha AA h AE paBeH 

npaMoyroabHHxy Ha AA h AM 44 h hhmh aoxa3aHO, hto 
ecaw awaMeTp AKM annunxaa paBeH 120, to npaMaa 
AE paBHa 88;40,17 h EA — 643;36,39 TaxHM nacTaM, 
a Bca npaMaa AA — 732; 16,56, to npaMoyroabHHX Ha 
AA h AE, hjih Ha AA h AM, 6 yaeT paBeH 471 304;46,17 Phc. 4.9 

t 3 xhm xe nacTaM. npoH 3 BeaeHHe xe AA h AM BMecTe 
c xBaapaiOM Ha KM aaeT XBaapaT Ha AK 45 , h an HHa 
paanyca anwuHxjia KM paBHa 60, a ee xsaapaT — 3600. 

Ecjih oth 3600 mu cjioxhm c BHineynOMaHyThiMH 
471 304;46,17, to noayHHM xBaapaT Ha AK, paBHbiH 
474 904;46,17 TaxHM xe nacraM; caeaoBaTeabHO, aaHHa 

322 AK — paflHyc Hecymero onnunxji xpyra, xoh ueHTpn ne- 
cxoro c npoxoaamHM nepe3 cepeaHHH 3HaxoB 30 - 
anaxa, — 6yaeT paBHa 689;8 nacraM, xaxnx b paaHyce 
KM onHpHxjia coaepxm-ca 60. IIooTOMy ecm paccroaHHe 
Mexay neHTpaMH xpyra nepe3 cepeanHhi 3HaxoB h 
onHUHXJia npHHaTb 3a 60, to paanyc onHunxaa 6yaeT 
5; 14. 3 to npn6jiH3MTejibHo to xe caMoe oraomeHne, 
xoTopoe mh HeMHoro paHbrae HanuiH npn noMomn 6oaee 
apeBHHX 33TMeHHH. 

Tenepb Ha tom xe nepTexe H3 peHTpa K onycTHM 
nepnenaHxyaap KNE Ha npaMyio AEA h coeanHHM 
AK [pnc. 4.10]. nocxojibxy aoxa3aHO, hto ecaH AK 
paBHa 689;8, npaMaa AE — 643;36,39 h NE — noaoBHHa AE — 44;20,8, 
to Bca npaMaa AEN 6yaeT paBHa 687;56,47; h, caeaoBaTejibHO, eara rHnoTeHy 3 y 
AK npHHaTb 3 a 120, to AN 6yaeT paBHa 119;47,36 thkhm nacraM, a ayra Ha 
Hen — npH6aH3HTeabHO 173; 17 rpaaycaM, xaxnx b xpyre, onncaHHOM oxoao 
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npaMoyrojibHoro TpeyroabHHKa AKN, 6yaeT 360. TaKHM o6pa30M, yroji AKN 
6yaeT paBeH 173; 17 rpaaycaM, xaxnx b aeyx npaMbix yraax coaepxnTca 360, 
nan 86;38,30, k3khx b aeTbipex npaMMx yraax 6yaeT 360. H, caeaOBaTeabHO, 
ayra MES onnunitaa paBHa 86;38,30 rpaaycaM, a ayra AAE — HeaocraiomHM 
ao noayoKpyxHOcro 93;21,30 rpaaycaM. Ho arax rpaaycoB b ayre AS — 323 
noaoBHHe AE — 6hiao npn6an3HTeabHO 47;38,30; n, 3HannT, ocTaiomaaca ayra 
AA paBHa 45;43 rpaaycaM. Ho 6biao npeanoaoxeHo, hto Bca AB paBHa 110;21 
TaKHM xe rpaaycaM; 3Hawr, ocTaiomaaca ayra AB, Ha Kaxyio JlyHa OTcroaaa 
ot anorea b paccMaTpHBaeMyio cpeaHioio <£a3y BToporo 33TMeHHa, 6yaeT paBHa 
64;38 rpaaycaM. 

Tohho Tax xe, nocKoabKy 6hiao noKa3aHO, hto yroa AKN paBHaeTCa 
npH6aH3HTeabHO 86;38 rpaaycaM, k3khx b aeTbipex npaMbix yraax HMeeTca 
360, yroa KAN 6yaeT paBHaTbca HeaocTaiomHM ao oaHoro npaMoro yraa 3; 22 
rpaaycaM. Taxxe npeanoaoxeHo 6biao, hto Becb yroa AAB paBeH 7; 42 TaKHM 
xe rpaaycaM, h, 3Ha«MT, noaynaioiuHHCa b ocraTKe yroa AAB 6yaeT paBeH 
4;20 rpaaycaM. 3tot yroa CTanmaeT OTHHMaeMyio ot cpeaHero aBHxeHna no 
aoaroTe ayry Kpyra, npoxoaamero nepe3 cepeaHHM 3H3kob 3oanaKa, BcaeacTBne 324 
cooTBeTCTByiomeH AB aHOMaann annunKaa. CaeaoBaTeabHO, no aoaroTe cpeaHee 
noaoxeHHe JlyHM b momcht cpeaHen 4>a3M BToporo 3aTMeHna 6hiao Ha 29;30 
rpaaycax 0bh3, nocKoabKy hcthhhoc ee noaoxeHHe 6aao Ha 25; 10, hto 
cooTBeTCTByeT HHcay rpaaycoB noaoxeHHa CoaHpa b Kaenmax. 

7. 06 HcnpaBaeHHH cpeflHHx aBnxeHnn JlyHbi no aoaroTe h aHOMaann 

OTHOCHTeabHO BToporo H3 apcBHHx 3aTMeHHH mw noKa3aaH, HTO JlyHa B 
MOMeHT cpeaHeii $a3M b cbocm paBHOMepHOM aBHxeHHH no aoaroTe HaxoaHaacb 
Ha 14;44 rpaaycax fleBH, a no aHOMaann — Ha 12;24 rpaaycax ot anorea 
onnuHKaa, bo btopom xe H3 rpex Harnnx 3aTMeHnn 6hiao noKa3aHO, hto OHa 
Taxxe b cpeaHeM aBHxeHHH no aoaroTe HaxoaHaacb Ha 29;30 rpaaycax OBHa, 
a no aHOMaann — Ha 64;38 rpaaycax ot anorea. OTCioaa acHO, hto 3a BpeMa, 
npoTeKmee Mexay a»yMa ynoMBHyTMMH 3aTMeHnaMH, JlyHa b cbocm cpeaHeM 
aBHxeHHH, 3a bmhctom noaHux o6opoTOB, npomaa no aoaroTe 224;46 rpaayca, 
a no aHOMaann — 52;14 rpaayca. Ho BpeMa, npoTexinee Mexay aaTOii 2 roaa 
MapaoxeMnaaa, c 18-ro Ha 19-e nncao ToTa, 3a V 2 V 3 oaHoro paBHoaeHCTBeHHoro 
naca ao noayHonn h aaron 19 roaa AapnaHa, co 2-ro Ha 3-e nncao XoiiaKa, 

3a 1 paBHoaeHCTBeHHMH nac ao noayHonn 46 , coaepxHT 854 ernneTCKnx roaa, 

73 a«a h paBHoaeHCTBeHHbix nacoB b o6hhhom ncHHcaeHnn 231/21/3, a b tohhom, 
OTHeceHHOM k cpeaHHM cyTKaM, — 231/3, Bcero xe 311 783 a«a n 231/3 
paBHoaeHCTBeHHbix naca 47 , kotopmm, xax mm Haman, cooTBeTCTByioT, 3a 325 
bmhctom noaHHx o6opoTOB, npnOaBKH coraacHO aHeBHHM aBHxeHnaM, ycra- 
HOBaeHHHM BHme ao ncnpaBaeHna rnnoTe3. 3th npn6aBKH paBHH: no aoaroTe — 
224;46 rpaaycaM, no aHOMaann — 52;31 rpaaycaM 48 . 

TaKHM xe o6pa30M H3 conocraBaeHna ynoMHHyTNx hhmh Ha6aioaeHHH 
0Ka3biBaeTC9, hto npH6aBaeHHe no aoaroTe oCTaeroa hchsmchhmm, npH6aBaeHne 
xe no aHOMaann OKa3HBaeTca 6oabmHM Ha 17 inecTHaecaTbix. noaroMy nepea 
cocTaBaeHHeM Ta6ami mm ncnpaBHan aweBHMe aBnxeHHa, pa3aeanB 17 
meCTnaecaTMx Ha ynoMHHyroe nncao aHeii, npnneM Ha KaxaMii aeHb npHinaocb 
0;0,0,0,11,46,39, KoropHe caeayer BMnecrb H3 HeHcnpaBaeHHoro cpeaHero 
aHeBHoro aBnxeHHa no aHOMaann; ncnpaBaeHHoe aBnxeHne mm Haman paBHMM 
13;3,53,56,17,51,59; b cootbctctbhh c othm mm h caeaaan b Ta6anpax Bee 
ocraabHMe cyMMnpoBaHna. 
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8. 06 anoxe cpeaHnx abhxchhh JlyHM no Aonrore h aHOMaann 


Hto 6 m ycTaHOBHTb anoxH sthx flBHxceHHH Ha Ty xe aaTy — noaaeHb 1-ro 
HHCJia eraneTCKoro Mecaua Tot nepBoro roaa Ha6oHaccapa, — mh b35uih BpeMa, 
npOTexinee c Tex nop ao cpeaHeii <J)a3H BToporo 33TMeHHa H3 Tpex nepBHx, 
6oaee 6jih3khx, KOTopoe, xax mm cxasaan, npoH3omao bo 2 roa MapaoxeMnaaa, 
c 18-ro Ha 19-e hhcjio eraneTCKoro Mecaua Tot 49 , 3a V 2 V 3 paBHoaeHCTBeHHoro 
qaca ao nojiyHonw; Tax noaynaeTca 27 eraneTCKHx roaoB, 17 a»eii h 111/6 
qacoB no o6HHHOMy h npH6aH3HTeabHO CTOJibKO xe no TOHHOMy cneTy 50 . 3a 
3to BpeMa, ecjiH onyCTHTb ueane odopoTH, npH6aBjieHHe aoaroTM 6yaeT 123;22 
rpaayca, aHOMaann xe — 103;35 rpaayca. Ecjih mm othhmcm hx ot 

COOTBeTCTByiOmHX BejIHHHH flJI3 CpeflHCH <J)a3bI BToporo 33TMeHH9 [14;44° fleBM 
h 12;24°], to HaiiaeM, hto b nepBMii roa Ha6oHaccapa b noaaeHb 1-ro nucaa 
eraneTCKoro Mecaua Tot b cpeaHeM aBHxeHHH JlyHa Haxoamiacb no aoaroTe 
Ha 11 ;22 rpaaycax Teabua, no aHOMaann — Ha 268;49 rpaaycax ot anorea, 
a no aaoHrauwH — Ha 70;37 rpaaycax, nocKoabKy, xaK 6hiao noxa3aHo, CoaHue 
b 3 to xe BpeMa uaxoanaocb na 0;4 5 rpaaycax Pm 6 . 

9. 06 HcnpaBaeHHH cpeannx aBHxeHHii JlyHM no ninpoTe h 06 hx anoxax 

npH noMouiH aaHHMx BMuie MeroaoB mm onpeaeanjiH nepHoanuecKHe 
aBHxeHHa no aoaroTe h aHOMaann, a raxxe hx anoxn; hto xe KacaeTca 
aBHxeHHH no uiHpoTe, to nepBOHanaabHO mm BMecrre c TnnnapxoM oninGancb, 
npeanoaoxHB, mto a«CK JlyHM npn6an3HTeabHO 650 pa3 yxaaabiBaeTca b CBoeii 
op6nTe h aBa c noaoBHHOii pa3a yicaaawBaeTCH b KOHyce 3Cmhoh tchh Ha 
cpeaHeM paccToaHHH b CH3Hraax. IlpH sthx npeanoaoxeHHax, 3Haa BeanuHHy 
HaKaona op6htm JlyHM, mm moxcm onpeaeam-b npeaeabHMe xapaxTepucTHKH 
ce OTaeabHMx 3aTMeHHii. HTax, mh BH6paaH napH 33TMeHHH, pa3aeaeHHHe 
M3BeCTHHM npOMCXyTKOM [BpeMeHH], BMHHCaHaH (no BeaHHHHe 33TMeHHa B 
MOMeHT cpeaHeii 4>a3H) hcthhhhc paccroaHHa JlyHM ot KaKoro-aH6o H3 aByx 
y3aoB [B6aH3H KOToporo HMeao MecTO 33TMeHne ], no HaxaoHHOMy xpyry mnpoTbi 
onpeaeaHaH cpeaHee noaoxeHHe [no ninpoTe ] OTHOCHTeabHO hcthhhoto, 
wcnoab3ya ypaBHeHHe aHOMaaHH xax yxe H3BecTHoe, h t3khm nyTeM Hainan 
cpeaHee noaoxeHHe no inHpoTe b cepeaHHe Kaxaoro 33TMeHHa, a 3HanHT, h 
aBHxeHne no innpoTe (KaK h36mtok Haa ueaHMH o6oporaMH) 3 a stot HHTepBaa 51 . 

B HacTOauiee BpeMa, noab 3 yacb 6 oaee yao 6 HMMH MeroaaMH aaa HaxoxaeHHa 
HCKOMoro, He Tpe 6 yioiuHMH hhkhkhx npHBeaeHHMx BHine npeanoaoxeHHii, mh 
ycTaHOBMan, hto BMHHcaeHHoe Ha ocHOBaHHH 3 thx npeanoaoxeHHii aBnxeHne 
no uinpoTe aBaaeTca HenpaBHabHHM, h Ha ocHOBaHHH pe3yabTaT0B, noayneHHHx 
b HacToauiee BpeMa 6e3 yxa3aHHMx npeanoaoxeHHii, ncnpaBHan C3 mh He 
cooTBeTCTByiouiHe aeiicTBHTeabHOCTH npeanoaoxeHna OTHOCHTeabHO BennnnH h 
paccToaHHii. To xe caMoe mh caeaaan h c ochobhhmh npeanoaoxeHnaMH aaa 
CaTypHa h Mepxypna, HecKoabKO h3mchhb nepBOHanaabHHe He BnoaHe TOHHbie 
aaHHMe Ha ocHOBaHHH no3aHeiiinHx 6 oaee TiuaTeabHHx Ha 6 aioaeHHii 52 . fleii- 
CTBHTeabH 0 , BceM, noaxoaauiHM k aroii TeopHH c aio 6 oBbio k hcthhc h b ayxe 
HecaeaoBaHHa, noaofiaeT noab30BaTbca hobmmh h 0Ka33BinHMHca 6 oaee touhhmh 
M eTOaaMH He ToabKO aaa ncnpaBaeHHa npeanoaoxeHHii apeBHHX, ho Taxxe h 
aaa [ncnpaBaeHHa] co 6 ctbchhhx ouih 6 ok, ecan TaKOBbie HMeaHCb, He cwraa 
no3opHMM b HaineM BeamcoM h 6 oxecTBeHHOM npH3B3HHH Hcnoab30BaHHe 
nyxHx, 6 oaee tohhmx HcnpaBaeHHii, a He TOabKO cbohx co 6 cTBeHHHX. 
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KaKHM HMeHHo o6pa30M onpeaeaaeTca Bee 3to b xaacaoM OTaeabHOM caynae, 
mm yicaxeM b cooTBeTCTByiomHx MecTax nocaeayiomero H3aoaceHHa. B 
HacToamee xe BpeMa, hto6m coSjikicth Heo6xoaHMMH nopaaox H3aoaceHHa, mh 
ofipaTHMca k onpeaejieHHio jibh^kchhsi no mnpoTe, aaa KOToporo HMeerca 
cjieayiomHH MeToa 53 . 

CHanajia ana ncnpaBaeHHa caMoro cpeaHero aBnacemia no ranpoTe mm 
B bi6pa;iH jiyHHwe 3aTMenn9 H3 nncaa HanOoaee TmaTeabHo onncaHHMX 3a 
B03M0XH0 6ojIbUIHH npOMexyTOK BpCMCHH, flJI9 KOTOpHX 6hUIH OflHHaKOBMMH 
BejIHHHHbl 33TMeHHH, KOTOpMC npOHCXOflHJIH b 6^H3M OflHOTO H TOTO XCe y3Jia, 
npnneM o6a min c ceBepa, hjih c lora, h b kotopnx JlyHa Haxoflmiacb Ha 
paBHMX paCCT09HH9X [OT Ha6jIIOflaTejI8 ]. Ilpn T3KHX yCJIOBHaX B Ka*i(OM 
33TM6HHH ueHTp JlyHM 6yfleT HaX0flHTbC9 Ha OflHHaKOBOM paCCT09HHH H B xy 
xe caMyio CTopoHy ot toto ace y3aa, h BcaeacTBHe 3 toto 3a npoMeacyroic 
BpCMCHH MOKay yKa33HHHMH Ha6^IOfleHHflMH HCTHHHOE aBHHCCHHe JlyHM 6yflCT 
coaepacaTb ueaoe nncao o6opotob no ranpoTe 54 . 

B KanecTBe nepBoro 33tm£hhh mm b3hjih Ha6aioaeHHoe b BaBmioHe b 31 
roa JXapvia I, b ho««> c 3-ro Ha 4-e HHcao enineTCKoro Mecapa Th6h, b 
cepeflHHe 6-ro naca [hohhJ, xoraa JlyHa 3aTMmiacb c rora Ha 2 najibua 55 . 

B xanecTBe BToporo B 3 aan HaOaioaeHHoe b AaexcaHapHH b 9 roa AapnaHa, 
c 17-ro Ha 18-e nncao eraneTCxoro Mecaua IlaxOHa, 3a 3¥s paBHOaeHCTBeHHMx 
naca no noayHonn, xoraa JlyHa tomho Tax ace 3 aTMHaacb c lora Ha 1/6 nacTb 
CBoero awaMeTpa 56 . 

B Ka*aOM H3 3THX 33TMeHHH JlyHa B CB06M flBH*CHHH HO UIHpOTe 
Haxoamiacb oicoao HHCxoaamero yaaa; 3to MoacHO ycTaHOBHTb H3 c3mmx o6mnx 
coo6paxeHHH 57 . PaccToaHHe [ao JlyHM] to ace 6mjio npn6aH3HTeabHo oanHaico- 
bmm h HecKoabKO 6oaee 6aH3KHM k noaynaiomeMyca b nepHree, neM k cpeaHeMy; 
Bee 3to BMacHaerca H3 toto, mto 6biao BMine cxa3aH0 OTHocHTeabHO aHOMaaHH. 
JleHCTBHTeabHo, ecan JlyHa 3aTMeBaerca c lora, to ee ueHTp aoaacen aeacaTb 
ceBepHee Kpyra, npoxoaamero nepe3 cepeaHHM 3oanaKaabHMX co 3 bc 3 uhh; 
nosTOMy acHO, hto b icaacaoM H3 o6ohx sthx 33tmchhh ueHTp JlyHM Ha 
oaHHaKOBOM paccToaHHH npeamecTBOBaa HncxoaameMy y3ay 58 . Ho b nepBOM 
33TMeHHH JlyHa OTCToaaa ot anorea onHUHxaa [no aHOMaaHH ] Ha 100 rpaaycoB 
h 19 mecTnaecaTMx. JJeiicTBHTeabHo, cpeaHaa ero (J>a3a b BasHaoHc HMeaa 
Mecao 3a noanaca ao noayHonH, a b AaexcaHapHH 3a W 3 nac paBHoaeHCTBeHHoro 
BpCMCHH, h BpeMa, npomeamee ot anoxn Ha6oHaccapa, cocTaBaaao 256 aeT, 
122 a«a h 10% paBHOaEHCTBCHHMx nacoB no o6binHOMy cneTy, nan ace 
IO 1/4 no cpeaHeMy BpeMeHH. BcaeacTBHe 3Toro hcthhhoc noaoaceHHe JlyHM 
6Mao Ha 5 rpaaycoB MeHbme BHHHcaeHHoro npn nOMOmn nepnoaOB. Bo BpeMa 
BToporo 3aTMeHna JlyHa HaxoaHaacb Ha 251 ;53 rpaayce ot anorea annuHicaa; 
h 3aecb npoMeacyTOK BpeMeHH ot yica3aHHOH anoxn ao cpeaHeft 4>a3H 3aTMeHHa 
paBeH 871 roay, 256 aHaM 836 paBHoaeHCTBeHHMM nacaM no o6HUHOMy cneTy, 
nan 81/12 no TOHHOMy 59 . BcaeacTBHe aroro hcthhhoc noaoaceHHe 6biao Ha 4;53 
rpaayca 6oabrae, neM BMHHcaeHHoe no cpeaHeMy aBHaceHHio. CaeaoBaTeabHO, 
b npOMeacyTOK BpeMeHH Meacay a»yMH sthmh 33TMeHHaMH, cocraBaaioiuHH 615 
eraneTCKHX roaoB, 133 a«a h 211/21/3 paBHOaeHCTBeHHMH nac, hcthhhoc 
aBHxeHHe JlyHM no innpoTe cocraBaaao ueaoe nncao o6opotob, a BHnncaeHHoe 
npn noMoniH nepnoaoB OTcraBaao ot ueaoro nncaa o6opotob Ha 9;53 rpaaycoB, 
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noayaaeMMX npH cjiohcchhh o6ohx 3HaaeHHH aHOMaaHH. ITo OTHOineHHio ace k 
cpeflHHM flBHXceHHSM, noayaeHHNM Ha 0CH0B3HHH npeanoaoxeHHH THnnapxa, 
3 a 3to xe BpeMa HeaocraTOK ao nojmoro nHcaa o6opotob paBHaaca 
npH6aH3HTeabHo 10;2 rpaaycaM; caeaOBaTeabHo, cpegHee aflHxceHHe no uinpoTe 
6huio Ha 9 mecTnaecaTHx 6oabine, neM noayneHHoe no npeanoaoxeHHaM 
THnnapxa. 

Pa3fleaHB 3Ty BeannwHy Ha hhcjio flHeft, coaepxcamnxca b yxa33HH0M 
npoMexcyTxe, a hmchho npn6an3HTeabHO Ha 224 609, npH6aBHB HanaeHHHe 
nocae aeaeHHa 0;0,0,0,8,39,18 rpaayca k cpeaHeMy aneBHOMy abh^chhio [no 
inHpoTe], BbWHcaeHHOMy Ha ocnoBaHHH 3thx npeanoaoxeHHH, mm noayaHM 
HcnpaBaeHHoe UBHxeHHe 13;13,45,39,48,56,37, Ha ocHOBaHHH xoToporo npH 
noMomH nocaeaOBaTeabHoro caoxeHHa mh cocTaBmiH h ocTaabHHe Ta6aHUM 60 . 

OnpeaeaHB t3khm o6pa30M pa3 Hasceraa nepHOUHnecxoe aBHxeHHe no 
inHpoTe, nepexoaHM nocae 3Toro k ycTaHOsacHHio ero [3HaneHHa] b HanaabHyio 

332 anoxy. Mm CHOBa o6paTHMCa k noncxaM a»yx tohho Ha6aioaeHHHx 33TMeHHH, 
b kotopmx HMeao 6 m Mecro Bee to ace caMoe, mto h b npeaHflymnx 3aTMeHHax, 
a hmchho, hto6h 6HaH npH6aH3HTeabHO paBHM paccToaHHa JlyHM, BeannHHM 
ee 33TCMHCHHH h hto6h nocaeaHHe 6buiH o6a Han c ceBepa, nan c lora, ToabKo 
y3ea aoaxceH 6HTb He tcm ace C3 mmm, ho npoTHBonoaoacHNM. 

H nepBMM H3 3THX 33TMCHHH 6biaO TO, KOTOpHM MM yjxe BOCnOab30BaaHCb 
npn onpeaeaeHHH aHOMaaHH, a hmchho cayaHBineeca bo 2 roa MapaoxeMnaaa, 
c 18-ro Ha 19-e nncao eraneTCxoro Mecaua Tot, 6MBinee b BaBHaoHe b noaHonb, 
a b AaexcaHflPHH — 3a V2V3 paBHOaeHCTBeHHoro naca ao noayHonn; npn stom 
6biao o6HapyxeHO, mto JlyHa 3aTMHaacb c lora Ha 3 naabpa 61 . 

BTopoe 33TMeHHe, kotopmm noab30Baaca Taxjxe h rnnnapx, npoH3omao Ha 
20 roa flapna, OnBuiero nocae KaM6H3a, b Hoab c 28-ro Ha 29-e HHcao 
eraneTCKoro Mecaua SnHcJw, xoraa yxe homh npomao 61/3 paBHoaencTBeHHMx 
nacoB; Toraa JlyHa tomho Tax ace 3aTMHaacb c lora Ha V 4 anaMeTpa h cpeaHaa 
cj)a3a 6Haa b BaBHaoHe 3a Vs paBHOaeHCTBeHHoro naca ao noayHOHH (Tax xax 
noaoBHHa hohh paBHaaacb Toraa npn6a- 

H3HTeabHO 6I/2I/4 paBHOaeHCTBeHHMM aa- B 

caM), a b AaexcaHapHH — 3a IV 4 paBHO- 
aeHCTaeHHMH aac ao noayHoaH 62 . 

333 B xaacaoM H3 sthx 33tmchhh JlyHa 
Haxoanaacb Ha HaH6oabmeM paccToaHHH; ho 
b nepBOM OHa 6biaa b BocxoaameM y3ae, a 

BO BTOpOM — B HHCXOaameM, Tax HTO B A 

o6ohx cayaaax ueHTp JlyHM Haxoanaca Ha 

oaHHaxoBOM paccToaHHH x ceBepy ot xpyra, 

npoxoaamero aepe3 cepeaHHM 3oaHaxaabHHX 

C03BC3aHH 63 . 

IlycTb ABT [pnc. 4.11] 6yaeT HaxaoH- 
hmm xpyroM JlyHM, HMex>mHM anaMeTp 
AT. ripeanoaoacHM, a-ro Toaxa A asaaeTca 
BoexoaanjHM y3aoM, a Toaxa T — hhcxo- 

aanjHM, Toaxa ace B npeacraBaaeT ceBepHoe npeaeabHoe noaoaceHHe; ot o6ohx 
y3aoB, A h T, oTaoacHM no HanpaBaeHHK) x ceBepHOMy npeaeay B paBHMe 
ayra AA h TE Tax, hto6m bo BpeMa nepBoro 33TMeHHa ijemp JlyHM Haxoanaca 
b A, a bo BpeMa BToporo — b E. Ho a^a nepBoro 33TMeHHa BpeMa, npoTexmee 

5 K. riTojieMeft 
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ot anoxH, cocTaBjiajio 27 enineTCxHx roaoB, 17 flHeft h 111/6 paBHOaeHCTBeHHbix 
qacoB xax no ofitinHOMy, Tax h no TonHOMy cneTy, h BcaeacTBHe aroro JlyHa 
Haxoflmiacb Ha 12;24 rpaaycax ot anorea annuHxaa, npaneM bbihhcjichhoc no 
nepHoaaM ee cpeaHee aBHxeHne 6hiao tohho Ha 59 raecTHflecanax 6oabine 
HCTHHHoro. PaBHbiM o6pa30M, flo BToporo 33TMeHHH npomao 245 eTHnercKHx 
roflOB, 327 flHeii h 101/21/4 paaHoaeHCTBeHHbix nacoB no ofiwnHOMy cneTy, no 
TonHOMy xe 101 / 4 , h BCJieflCTBHe aroro JlyHa OTcroaaa ot anorea ammHxaa 334 
Ha 2;44 rpaayca; BMnncaeHHoe Ha ochob3hhh nepnoaoB ee a»HxeHHe 6mjio 
tohho Ha 13 inecTHflecarax 6ojibine HCTHHHoro. H npomeamee Mexay Ha6- 
juoaeHHaMH BpeMH, oxBaTbiBaiomee 218 ernneTCKHx roaoB, 309 anew h 23 V 12 
paBHOfleHCTBeHHBix naca, aaeT cpeaHee aBHxeHHe no mHpore [ 3 a bmhctom 
nojiHbix oSopotob ], paBHoe 160;4 rpaaycaM. 

IlycTb Tenepb Ha ochob3hhh H3aoxeHHoro cpeaHee noaoxeHHe peHTpa JlyHbi 
b nepBOM 3 aTMeHHn 6 yaeT b Z, a bo btopom — b H. H Tax xax ayra 
ZBH paBHa 160 rpaaycaM h 4 mecTHaecHTNM, AZ — 59 niecTnaecaTMM h 
EH — 13 inecTHflecaTMM, to nojiynaerca, mto ayra AE 6 yaeT paBHa 160;50 
rpaaycaM. CaeaoBaTejibHo, o 6 e ayra, AA h Er, B 3 aTbie BMecrre, cocraBaT 
HeflOCTaromne ao nojiyoxpyxHocra 19; 10 rpaaycoB; nocxoabxy xe ohh paBHbi, 
xaxaaa H3 hhx 6 yaeT paBHaTbca tcm xe caMhiM 9;35 rpaaycaM, Ha xoropbie 
HCTHHHoe noaoxeHHe JlyHH b nepBOM 33TMeHHH OTCTaBaao ot Bocxoaamero 
y3aa, a bo btopom oriepexaao HncxoaaniHH. H, caeaoBaTeabHo, Bca ayra AZ 
paBHa 10;34 rpaaycaM, ocraromaaca xe Hr paBHa 9;22 rpaaycaM. TaxnM 
o6pa30M, cpeaHee noaoxeHHe JlyHbi ansi nepBoro 3aTMeHwa OTCTaBaao Ha 10;34 
rpaaycoB ot Bocxoaamero yana h OTcroaao Ha 280; 34 rpaaycoB ot ceBepHoro 335 
npeaeaa B; bo btopom xe 3 aTMeHHH oho onepexaao Ha 9;22 rpaaycoB 
HHcxoasmiHH y3ea h OTCToaao ot Toro xe ceBepHoro npeaeaa Ha 80;38 
rpaaycoB 64 . 

HaxoHeu, nocxoabxy BpeMH, npoineainee ot HanajibHOH anoxn ao cpeaHeii 
4)a3[ii nepBoro 33TMeHHH, cooTBCrcTByeT 286; 19 rpaaycaM npnOaBaeHHa mnpoTM, 
to, othhb hx ot 280;34 rpaaycoB, cooTBeTCTByiomHX anoxe nepBoro 33 tmchhh 
( nocae npnOaBaeHHH x nocaeaHHM noaHoft oxpyxHOcra), mm noaynHM ansi 
nepBoro roaa Ha6oHaccapa, b noaaeHb 1-ro nncaa enineTCxoro Mecau,a Tot b 
xanecTBe anoxn nepHOannecxoro H3MeHeHHH umpoTbi 354; 15 rpaayca, HanHHaa 
ot ceBepHoro npeaeaa. 

Tax xax ansi BbmncaeHHa HosoayHHH h noaHOayHHii HaM He noHaaofiHTca 
BTopoe HepaBeHCTBO, xoTopoe mm eme pa36epeM b aaabHeiimeM, to mh npH 
noMOmn reoMerpHnecxHX pacneTOB cocthbhm Ta6anay 3HaneHHH ansi OTaeabHHX 
ayr [ypaBHeHHH aHOMaann ], xax mm 3to caeaaan b TeopHH asHxeHHH CoaHpa 65 . 

B aaHHOM caynae BOcnoab3yeMCH oraoineHHeM [paanyca aecJ)epeHTa x paanycy 
onHpHxaa] 60 x 51 / 4 . Tohho Tax xe ansi npnaeraiomHX x anoreio KBaapaHTOB 
npHMeM aeaeHHH no 6 rpaaycoB, a ansi npnaeraiomHX x nepHreio — no 3 
rpaayca, Tax hto <J>opMa otoh Ta6amiM 6yaeT Taxon xe, xax Ta6aHpH Coamra; 336 
OHa coaepxHT 45 CTpox h 3 CToa6ua, H3 xotophx aBa nepBMX aaioT nncaa 
rpaaycoB aHOMaann, a TpeTHii — cooTBeTCTByiomHe xaxaoii ayre npocTa4>epe3H, 
npHneM BMHHTaHHe npn pacneTe aoaroTM h ranpoTH npoH3BoaHTca, xoraa micao, 
noaynaeMoe ansi aHOMaann npn OTcnere ot anorea annunxaa, 6yaeT MeHbme 
180 rpaaycoB, a npH6aBaeHHe, xoraa oho 6oabme 180 rpaaycoB. H ynoMHHyTaa 
TaOanpa TaxoBa. 
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10 . Ta 6 jim;a nepBoro, hjih npocToro, HepaBeHCTBa JlyHw 


06mne MHCJia 

npocra(l>epe3bi 

06mne HHCJia 

npocxa(}>epe3bi 

06mne MMCJia 

IlpocTa$epe3bi 

6 ° 

354° 

0° 29’ 

93° 

267° 

5° 0' 

138° 

222 ° 

3° 35' 

12 

348 

0 57 

96 

264 

5 1 

141 

219 

3 23 

18 

342 

1 25 

99 

261 

5 0 

144 

216 

3 10 

24 

336 

1 53 

102 

258 

4 59 

147 

213 

2 57 

30 

330 

2 19 

105 

255 

4 57 

150 

210 

2 43 

36 

324 

2 44 

108 

252 

4 53 

153 

207 

2 28 

42 

318 

3 8 

III 

249 

4 49 

156 

204 

2 13 

48 

312 

3 31 

114 

246 

4 44 

159 

201 

1 57 

54 

306 

3 51 

117 

243 

4 38 

162 

198 

I 41 

60 

300 

4 8 

120 

240 

4 31 

165 

195 

1 25 

66 

294 

4 24 

123 

237 

4 24 

168 

192 

1 9 

72 

288 

4 38 

126 

234 

4 16 

171 

189 

0 52 

78 

282 

4 49 

129 

231 

4 7 

174 

186 

0 35 

84 

276 

4 56 

132 

228 

3 57 

177 

183 

0 18 

90 

270 

4 59 

135 

225 

3 46 

180 

180 

0 0 


338 II. O TOM, HTO pa3HHpa npHHHTOH rHnnapXOM BejIHHHHbl JiyHHOrO 

HepaBeHCTBa h HanaeHHon h3mh noayaaeTca He ot pa3JiH4H« 
caejiaHHbix npeanojioxeHHH, ho BcjieacTBHe BbiancaeHHH 

Tax bot, nocae Toro, hto 6hjio BHme noxaaaHO, noxaayn, c npaBOM mot 
6h KTo-HH6yflb cnpocHTb: no k3koh npnanHe OTHomeHHe [oKcneHTpucHTeTa ], 
nojiyneHHoe rnnnapxoM H3 jiynHHx aaTMeHHH ana onpeaeaeHna yica3aHHoro 
HepaBeHCTBa, He coBnaaaeT c tcm, KOTOpoe 6nao HaiiaeHO hhmh, h noaeMy 
nepBoe OTHomeHne, noayaeHHoe hm no TeopHH axcneHTpa, He coBnagaeT co 
BTOpHM, BH4HCJieHHHM JIO TCOpHH OnHllHKJia? fleHCTBHTejIbHO, B nepBOM CBOeM 
flOKa3aTeabCTBe rnnnapx HaxoanT, hto OTHomeHHe paanyca oxcneHTpa k 
paccTOHHHio Mexay ueHTpaMH ero xpyra h xpyra, npoxoaamero aepe3 cepeanHH 
3H3KOB 30flHaKa, 6yaeT npn6aH3HTeabHO tbkhm xe, xax y 3144 k 327%, hto 
TO xaecTBeHHO c OTHomeHHeM 60 k 6 ; 15; bo btopom xe aoKa3aTeabCTBe oh 
noayaaeT, hto OTHomeHHe pazinyca xpyra aepe3 cepeanHH 3 h3kob 3oanaKa (ao 
ueHTpa annunicaa) k paanycy caMOro annunKaa 6yaer t3khm xe, xax y 31221/2 
k 2471/j, hto TOxaecTBeHHO c OTHomeHHeM 60 k 4;46. Ho HaH6oabmee ypaBHeHne 
aHOMajiHH npn OTHonieHHH 60 k 61/4 nonyaaerca paBHUM 5;49 rpaaycaM, a 

339 npa OTHomeHHH 60 k 4;46 — ToabKo 4;34 rpaaycaM; no HamHM xe pacaeTaM 
npn OTHomeHHH 60 k 5% cootbctctb ylomaa paaHOCTb 6yner npH6aH3HTeabHO 
5 rpaaycoB 66 . 

A hto Taxaa norpemHocTb noayanaacb He BcaeacrBHe Hecoraacna ochobhux 
npeanoaoxeHHH [06 annunKae h axcueHTpe], xax noaaraiOT HexoTopbie 67 , mh 
BH acHHaH b npHBeaeHHHx HeMHoro paHbme paccyxaeHHax, a hmchho [mh 
BH acHHan ], hto aBaeHna ocraiOTca oaHHMH h tcmh xe npn xaxaon H3 ochobhhx 
nmoTe3; a ecan 6 h mh 3axoTeaH npoH3BecTH pacaeTH Ha ancaax, to mh cor- 
aacHO o6eHM rnnoTe3aM noayanan 6 h to xe caMoe OTHomeHHe, ecan, kohchho, 
zpia Kaxaoft ninoTe3H mh 6yaeM ncxoanTb hs oaHiix h Tex xe Ha6aioaeHHH, 
a He H3 pa3aHaHHx, xax oto aeaaeT rnnnapx. flencrBirreabHO, ecan B3aTb He 

S' 
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OflHH h Te *e 33TM6HH9, to norpemHOCTb Moacer nopyaHTbca hph b c3mhx 
H a6jiioaeHHax, hjih b bhhhcjichhkx npoMe>KyTxoB BpeMeHH. flencTBHTepbHO, mu 
y6eaHMca b paPbHeHmeM, aro xoTa b pthx 3aTMeHHax [Hcnojib30BaHHux 
rnnnapxoM ] ch3hthh 6hph HafipiopeHH npaBHJibHO h BnojiHe corjiacyioTca c 
onpeaejieHHHMH HaMH nopoxceHHaMH o paBHOMepHOM h HepaBHOMepHOM 
PBHPCeHHHX, HO BhlHHCJieHHa npOMeXyTKOB BpeMeHH, npH nOMOipH KOTOpHX 
onpepepaerca xopnaecTBeHHaa BepnaHHa OTHomeHHa, He 6hjih npoH3BepeHH 
Han6ojiee TipaTePbHHM o6pa30M 68 . HoxaxceM xaacpoe H3 othx nojioaceHHH ncxopa 
H3 TpeX IiepBHX 3aTMCHHH. 

rnnnapx roBopHT, aro 3th Tpn 33TMeHHa 6hph B3HTH H3 Ha 6 piopeHHH, 340 
nojiyaeHHHx H3 BaBHPona h hmchho TaM npoH3BepeHHHx; nepBoe 3aTMeHHe 
npoH3omjio b apxoHTaT OaHoerpaTa b AcJjHHax b Mecape nocnpeoHe; JlyHa 
3aTMHjiacb jiHmb b He 6 ojibmoH aacrn pncxa co ctopohh jieTHero Bocxopa, 
npnaeM ot hohh ocraBajiocb nopaaca. «JIyHa, — tobopht oh, — 3axaTHjiacb 
eme b 3 aTMeHHH». 3to BpeMa cooTBeTCTByeT 366 rosy ot Ha 6 oHaccapa, 
enineTCKOMy Mecapy Tot, xax tobopht oh caM, c 26-ro Ha 27-e hhcpo, aepe3 
51/2 aacoB MecTHoro BpeMeHH nooie nopyHoan, Tax xax hohh eipe ocraBajiocb 
nopaaca 69 . Ho nocxopbxy CojiHpe Haxopnpocb b xoHpe CTpejibpa, to b BaBHjiOHe 
aac Hoan cooTBeTCTByeT 18 BpeMeHHHM rpapycaM, h6o Hoab paBHa 14% 
paBHOfleHCTBeHHHM aacaM; cpepOBaTePbHO, 5% aacoB MecTHoro BpeMeHH 
cootb eTCTBy k)t 6 % paBHopeHCTBeHHHM aacaM. TaxHM o6pa30M, Haaajio 3aTMeHHa 
6hpo b 18% paBHopeHCTBeHHHx aacoB nocjie nopypHa 26-ro anoia. IIocKOJibKy 
ace 3aTMHjiacb JiHmb He 6 oJibmaa aacrb, to Bee BpeMa 3aTMeHHa popjkho 6hjio 
paBHaTbca npH 6 jiH 3 HTejibHO 1% aacy, h cpepnaa 0 a 3 a, ohcbhpho, 6 buia b 19% 
paBHopeHCTBeHHHx aacoB. . CpepOBaTePbHO, b ApexcaHppHH cpepHaa 4>a3a 
33TMeHHa 6 huia b 18% paBHopeHCTBeHHHx aacoB nocjie nopypHa 26-ro ancjia. 341 
H BpeMa, npomepmee ot anoxn nepBoro ropa Ha 6 oHaccapa po paccMaTpHBae- 
Moro, cocraBpaeT 365 ernneTCKHx ropOB, 25 pHeii h 18% aacoB no o 6 biaHOMy 
caeTy, hjih 18% no ToaHOMy. Ecjih ppa aroro BpeMeHH mu npoH3BepeM pacaerH 
Ha 0CH0B3HHH npHHHTHX HaMH OCHOBHHX nOJIOXCeHHH, TO HPHpeM, HTO HCTHHHOe 

nopoaceHne CopHpa 6hpo Ha 28; 18 rpapycax CTpepbpa. JlyHa ace b cpepHeM 
pBHaceHHH Haxopnjiacb Ha 24;20 rpapycax EpH3HepoB, a b hcthhhom — Ha 
28; 17, Tax xax no aHOMaPHH OHa OTcroajia Ha 227;43 rpapycoB ot anorea 
annpHXpa 70 . 

flapee rnnnapx tobopht, hto cpepyioipee 3aTMeHHe npoH3onuio b apxoHTaT 
OaHoerpaTa b AijjHHax b Mecape CxHpocJjopHOHe, a no-eraneTcxH — b Mecape 
OaMeHOT, c 24-ro Ha 25-e hhcjio. Ilo ero cjiOBaM, JlyHa 3aTMHjiacb ot TOaxn 
peTHero Bocxopa b TeaeHHe nepBoro aaca Hoan. 3to BpeMa cooTBeTCTByeT 366 
ropy Ha6oHaccapa h Hoan c 24-ro Ha 25-e hhcpo Mecapa OaMeHOT, caMoe 
6opbmee 3a 5% aacoB MecTHoro BpeMeHH po nopyHoan 71 . Ho Tax xax CoPHpe 
Haxopnpocb Torpa b xoHpe EpH3HepoB, to hohhoh aac b BaBHPOHe paBHapca 
rorpa 12 BpeMeHHHM rpapycaM, cpepOBaTePbHO, 5% aacoB MecTHoro BpeMeHH 
paxiT 4% paBHopeHCTBeHHHx aaca. 3HaaHT, Haaapo 33TMeHHa 6hpo b 7% 

[6 + ( 6 —4%) ] paBHopeHCTBeHHHx aacoB nocpe nopypHa 24-ro ancpa. Ho Tax 342 
xax Bee BpeMa 33TMeHHa paBHapocb, no 3anHcaM, 3 aacaM, to, 3HaaHT, cpepHaa 
$a3a 6bipa b 9 1/10 paBHopeHCTBeHHHx aacos. CpepOBaTePbHO, b ApexcaHppHH 
OHa popacHa 6bipa npoH30HTH npn6pH3HTePbHO aepe3 8% paBHopeHCTBeHHHx 
aacoB nocpe nopypHa 24-ro ancpa. H BpeMa, npomepmee ot BHmeynoMaHyroH 
anoxH, cocraBpaeT 365 erHnercxHx ropOB, 203 pHa h 8% paBHopeHCTBeHHHx 
aacoB no o6HHHOMy caeTy, hph 7%% no roaHOMy. flpa aroro BpeMeHH roaHoe 
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noaoaceHHe CoaHpa, KaK mm Hainan, 6mao Ha 21 ;46 rpaayce Bah3hcpob, a 
JlyHa b cpeaHeM abhacchhh Haxoanaacb Ha 23;58 rpapycax CTpeabpa, b 
hcthhhom — Ha 21;48, Tax xax no aHOMaann oHa OTcroaaa Ha 27;37 rpaaycoB 
ot anorea onnpHxaa 72 . npoMexcyrox BpeMeHH, npomeamHH Meacpy nepBHM h 
BTO pMM 3aTMCHHaMH, nOAyaaeTCa paBHMM 177 flHHM, 133^5 paBHOfleHCTBeHHMM 
aacaM; ancao rpaaycoB, Ha xoropoe nepeaBHHyaocb CoaHpe [no aoaroTe], 
paBHo 173;28, rorpa xax Fnnnapx Bezier cboh pacaeTM, xax 6ypTO 6m yxa3aHHMH 
npoMexcyrox BpeMeHH paBHaaca 177 ah3m h 131/21/4 paBHOaeHCTBeHHMM aacaM, 
aro cooTBeTCTByeT nepeMemeHHio CoaHpa [no aoaroTe ] Ha 173 rpapyca 6e3 
1/8 aacTH. 

TpeTbe ace 3aTMeHHe, no ero caOBaM, npoH30iiuio b apxoHTaT 3BaHppa b 
AcJwHax 1-ro ancaa Mecapa nocnaeoHa, no enmerCKOMy ace caeTy c 16-ro Ha 
17-e mhcjio Mecapa Tot. Kax oh tobopht, JlyHa 3aTMHjiacb nojiHOCTbio ot 
aeTHero Bocxopa no HcreaeHHH 4 aacoB [Hoan] 73 . 3to BpeMa cooTBeTCTByer 
367 ropy Ha6oHaccapa, c 16-ro Ha 17-e hhcjio Mecapa Tot, caMoe 6ojibinee 
3a 21/2 aaca ao nojiyHoan. Ho Tax xax CoaHpe Haxoanaocb bo btopoh TpeTH 
CTpeabpa, to b BaBHAOHe homhoh aac paBHaaca npn6jiH3HTejibHO 18 BpeMeHHMM 
rpaaycaM; caepoBaTeabHO, 21/2 aaca MecrHOro BpeMeHH cocraBaaioT 3 paBHO- 
peHCTBeHHHx aaca. TaxHM o6pa30M, Haaajio 33TMeHHa 6hjio aepe3 9 
paBHozzeHCTBeHHMx aacOB nocjie noaypHa 16-ro ancaa. Ho Tax xax JlyHa 
3aTMHJiacb noziHocTbio, to Bee BpeMa 3aTMeHHa paBHsuiocb npH6aH3HTeabHO 4 
paBHoaeHCTBeHHMM aacaM, h, 3HaaHT, cpeaHaa 4>a3a 6huia b 11 aacoB nocae 
noaypHa; caepoBaTeabHO, b AaexcaHapnn cpeaHaa cj?a3a 3aTMeHHa aoaacHa 6Mjia 
npoH30HTH b IO1/6 paBHOaeHCTBeHHHx aacoB nocae.noayaHa 16-ro ancaa. H 
BpeMa, npomeamee ot npHHaTOii anoxn, cocTaBaaeT 366 eraneTcxHx toaob, 15 
AHeit h 101/6 paBHOaeHCTBeHHHx aacoB no o6MaHOMy caeTy, hjih 91/21/3 no 

TOaHOMy. flAH 3T0TO BpeMeHH MM HaXOflHM CQAHpe B HCTHHHOM PBHXeHHH Ha 

17;30 rpapycax CTpeabpa, a JlyHy b cpepHeM pbh^cchhh — Ha 17;21 rpapycax 
BjiH3HepOB, b hcthhhom ace — Ha 17;28, Tax xax no aHOMaaHH OHa OTCrosuia 
Ha 181; 12 rpapyc ot anorea annpHKaa. IlpoMeacyTox BpeMeHH ot BToporo po 
TpeTbero 3aTMeHHa noayaaerca paBHMM 177 ahem h 2 paBHOaeHCTBeHHMM 
aacaM, hah 175;44 rpapycaM [no poaroTe], TOrpa xax Tnnnapx onaTb 
npeanoaaraeT, hto otot npoMeacyrox BpeMeHH paBHaaca 177 ahhm h W 3 
paBHoaeHCTBeHHOMy aacy, hjih 175V& rpapycaM 74 . TaxHM o6pa30M, b BHHHcae- 
hhh npOMeacyTXOB BpeMeHH oh, no-BHAHMOMy, ornnOca: b pHax — Ha 14 h 
1/3 paBHOaeHCTBeHHOro aaca b nepBOM h btopom npoMexyTxax, b rpaaycax 
xce — npH6an3HTeabHO Ha 3's rpaayca b o6ohx npOMeacyTxax, hto Moacer paTb 
33MeTHyio pa3HHpy b BeanaHHe OTHOineHHH. 

Tenepb nepeiipeM x pa3o6paHHMM hm aaaee TpeM nocaeaHHM 33TMeHnaM, 
xoTopbie, xax oh tobopht, 6biaH Ha6aioaeHH b AaexcaHflpHH. FlepBoe H3 3thx 
33TMeHHH, roBopHT oh, npoH3oinao b 54 rop BToporo nepnoaa Kaannna, b 
ernncTCxoM Mecape Mecope, 16-ro ancaa, xorpa JlyHa Haaaaa 3aTMeBaTbca 3 a 
noaaaca ao CBoero Bocxoaa h noaHocTbio oancTHaacb b noaoBHHe TpeTbero 
aaca 75 . TaxHM o6pa30M, cpeaHaa cjza3a 6biaa b Haaaae BToporo aaca, 3a 5 
aacoB MecTHoro BpeMeHH ao noayHoan ( 3 a croabxo ace h paBHoacHCTBeHHHx) , 
Tax xax CoaHpe Haxoanaocb b xoHpe JJeBM. TaxHM o6pa30M, b AaexcaHppHH 
cpeaHaa <J)a3a 33TMeHHa npoH3omaa aepe3 7 paBHoaeHCTBeHHux aacoB nocae 
noaypHa 16-ro ancaa. BpeMa ace, npoiueamee ot nepBoro roaa anoxn 
Ha6oHaccapa, cocTaBaaeT 546 ernneTcxHx ropoB, 345 anen h 7 paBHopeHcr- 
BeHHMx aacoB no o6MaHOMy caeTy, hah 6 V 2 no ToaHOMy, b oto BpeMa mm 
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onaTb Hainan, mto CoaHpe b hcthhhom aBHxeHnn Haxoanaocb Ha 26;6 rpaaycax 
JXeBbi, a JlyHa b cpeaHeM aBnxeHHH — Ha 22 rpaaycax Ph 6 , b hcthhhom 
xe — Ha 26; 7 rpaaycax, Tax xax no aHOMajiHH oHa OTcroaaa Ha 300; 13 
rpaaycoB ot anorea annpnxaa 76 . 

Caeayioipee 3 aTMeHHe, tobopht oh, npoH 3 onuio b 55 rosy toto xe nepnoaa 77 , 
9-ro ancaa emneTCXoro Mecapa Mexnpa. Oho Haaaaocb, xoraa yxe nponuio 
51/3 aacoB hohh, h JlyHa 3 aTMnaacb nojiHOCTbio 78 . CaeaoBaTeabHO, Haaaao 
3 aTM 6 HHa 6 buio b 1 IV 3 paBHOaeHCTBeHHbix aacoB nocjie noayaHa 9-ro ancaa; 
CojiHpe Haxoanaocb b xoHpe Ph 6; cpeaHaa (fca 3 a 6 uaa aepe3 13 1/3 
paBHoaeHCTBeHHHx aacoB, nocxoabxy 33TMeHHe JlyHH 6 biao nojiHHM. M BpeMa, 
npomeamee ot HaaaabHOn onoxn ao chx nop, cocraBaaeT 547 enmeTCKHx roaoB, 346 
158 flHeft h npH6aH3HTejibHO 131/3 paBHoaeHCTBeHHHx aacoB xax no o 6 biaHOMy, 

Tax h no TOHHOMy caery; ana ototo BpeMeHH mh ToaHO Tax xe Hainan, hto 
CoaHpe b hcthhhom aBHxeHHH Haxoanaocb Ha 26; 17 rpaaycax Pm 6, a JlyHa 
b cpeaHeM aBnxeHHH — Ha 1;7 rpaayce KaenmeH, b hcthhhom xe — Ha 
26; 16 rpaaycax fleBH, Tax xax no aHOMaaHH OHa OTcroaaa Ha 109;28 rpaaycoB 
ot anorea 79 . BpeMa xe, npomeamee Mexay nepBHM h btophm 3aTMeHHaMH, 
oxa 3 HBaeTca paBHHM 178 phhm h 6 V 2 V 3 paBHOaeHCTBeHHHM aacaM, nan 180; 11 
rpaaycaM, Toraa xax rnnnapx, npoH3Boaa cboh pacaeTH, noaaraa, hto otot 
npoMexyTOx BpeMeHH paBHaaca 178 phhm h 6 paBHOaeHCTBeHHHM aacaM, nan 
xe 180;20 rpaaycaM. 

TpeTbe xe 3aTMeHHe, tobopht oh, npoH3omao b tot xe caMUH 55 roa 
BToporo nepnoaa Kaannna, b erHnercxoM Mecape Mecope, 5-ro ancaa; Haaaaocb 
oho, xoraa yxe npomao 6^3 aacoB hohh, h JlyHa 3aTMHaacb noaHocTbio. M 
cpeaHaa <Jja3a 3aTMeHHH, tobopht oh, 6waa caMoe 6oabmee oxoao 81/3 aacoB, 

T.e. aepe3 21/3 aaca mccthoto BpeMeHH nocae noayHoaH 80 . Ho Tax xax CoaHpe 
HaxoaHaocb b cepeanHe flesn, to b AaexcaHapHH hohhoh aac paBHaaca 
14 Vs rpaaycaM BpeMeHH; 3HaanT, 21/3 aaca mccthoto BpeMeHH cocraBaaioT 
npn6aH3HTeabHO 21/4 paBHOaeHCTBeHHoro aaca. TaxnM o6pa30M, cpeanaa <J)a3a 
6waa b 141/4 aacoB nocae noayaHa 5-ro ancaa. H onaTb BpeMa, npomeamee 347 
ot HaaaabHOH onoxn ao ototo [MOMeHTa], cocTaBaaeT 547 ernneTcxHx roaoB, 

334 ana h 141/4 paBHoaeHCTBeHHHx aacoB no o 6 biaHOMy caeTy, nan 13 1 / 21/4 
no ToaHOMy. Jlaa ototo BpeMeHH mh Hainan CoaHpe b hcthhhom aBHxeHHH 
Ha 15; 12 rpaaycax fleBH, a JlyHy b cpeaHeM aBHxeHHH — Ha 10;24 rpaaycax 
Ph6, b hcthhhom xe — Ha 15;13, Tax xax no aHOMaann OHa OTcroaaa Ha 
249;9 rpaaycoB ot anorea onHpnxaa 81 . H npoMexyrox BpeMeHH Mexay btophm 
h TpeTbHM 3aTMeHHaMn cocraBaaeT 176 anen h V 5 paBHOaeHCTBeHHoro aaca, 
nan xe 168;55 rpaaycoB, Toraa xax rnnnapx onaTb noaaraa otot npoMexyrox 
paBHHM 176 aH.aM h IV 3 paBHoaCHCTBeHHOMy aacy, nan 168;33 rpaaycaM. M, 
caeaoBaTeabHo, OTcioaa BHaHO, aTO b rpaaycax oh omn 6 ca npn6aH3HTeabHO Ha 
rpaayca [no aoaroTe], a b a«ax — npn6aH3HTeabHO Ha V 2 V 3 h Ha 
1 / 21 / 31/10 aacTbio oaHoro paBHOaeHCTBeHHoro aaca 82 , a oto moxct nponaBecTH 
3aMeTHyio pa3HHpy b noayaaiomeHca npn aaHHOH nmoTe3e BeananHe 
OTHomeHna. 

TaxnM o6pa30M, mh BHacHnan npnanHy ynoMaHyToro BHme pacxoxaeHna. 34 s 
Mh MOxeM noaTOMy c eipe 6 oabmHM aoBepneM OTHOCHTbca x noayaeHHOH hhmh 
BeananHe OTHomeHna aaa HepaBeHCTBa b CH3Hraax JlyHH, tcm 6 oaee, hto, xax 
oxa3aaocb. Bee ara 3aTMeHna HanayamHM o6pa30M coraacyiOTca c HamwMw 
rnnoTe3aMH. 
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Knuea V 


1. 06 ycTpoficTBe acTpoaa6Hn 

FIocKOJibKy zyia onpeflejieHHa cocshhchhh c Cojihucm, T.e. HOBOJiyHHH h 
nojiHOJiyHHH h coBepmaiomHxcfl bo BpeMa hhx 3aTMeHHH, 0Ka3ajiocb BnojiHe 
aocTaTO^HHM H3JioxeHHoe h3mh npeanojioxeHHe o nepBOM h npocroM 
HCpaBeHCTBC, MU MOrJIH 6 hi paCCMHTpHBaTb TOJIbXO OflHO 3T0 H6paB6HCTB0. 
OaHaxo oho He oxa3HBaeTca aocTaTonHbiM aaa onncaHHa flBHxeHHa JlyHH b 
apyrnx nojioxeHHax OTHOCHT&zibHO Cojmua BcaeacTBHe Toro, hto, xax mu 
cKa3ajiH, HMeeTca h BTopoe HepaBeHCTBO JlyHbi, onpeaeaaeMoe ee paccToaHHaMH 
ot CojiHua; oho b o6ohx CH3Hraax owBaeTca c nepBUM, ho craHOBHTca 
HaHdo^bmHM b nojioxeHHHX, Koraa JlyHa geaHTca nonojiaM 1 . K otoh aoraaxe, 
npeBpaTHBrnenca noTOM b yBepeHHOCTb, mu npHimiH Ha ochob3hhh Ha6jnoaeHHhix 
h 3 anHcaHHbix rnnnapxoM flBH/KeHHH JlyHbi, a Taxxe h caeaaHHhix h3mh 
chmhmh Ha6jiK)fleHHH 2 npn noMomu nocTpoeHHoro fljia otoh pejiH npH6opa, 
KOTopHii ycTpoeH cjieflyiomHM o6pa30M 3 . 

B03bMeM flBa TOHHO o6tOHCHHHX KOJIbpa, IlOBepxHOCTH KOTOpbIX KBaflpaTHH 
b ceneHHax [pnc. 5-A]. IlycTb ohh 6 yayT HMeTb noflxoflamyio BejiHWHHy h 
noBcioay 6yayT paBHH h noflo6HH apyr flpyry. CoeaHHHM hx no anaMeTpy Tax, 
HTo6bI HX nOBepXHOCTH 6bUIH B33HMH0 
nepneH^HKyjxapHH; oaho H3 hhx mm 6yaeM 
paccMaTpnBaTb xax xpyr, npoxoaamHH 
nepe3 cepeaHHH 3H3kob 30flHaxa [7], a 
apyroH [2] — xax noayaeHHNH [xpyr], 
npoxoflamHH aepe3 noaiocM 30flHaxaabHoro 
[xpyra] h paBHOaeHCTBeHHOro. Ha otom 
xpyre npn nOMomn ctopohh BnHcaHHoro 
xBaapaTa ycTaHaBjiHBaeM tohxh, H3o6pa- 
jxaiomHe nojnocH xpyra aepe3 cepeaHHM 
3HaX0B 30flHaxa, H, BCTaBHB b hhx uh- 

aHHflpnxH [e—e], BHxoaamHe c BHeuiHeH 
h BHyTpeHHen noBepxHOCTen, npnxpenaaeM 
x BHeniHHM eme oahh xpyr [5], xotophh 
352 Be3ae cBoen BorayTOH noBepxHocrbio tohho 
xacaeTca Bbinyxaon nOBepXHOCTH aByx 
coeflHHeHHHx xpyroB h MoaceT BpamaTbca 
no aoaroTe Boxpyr ynoMaHyTbix noaiocoB 
xpyra nepe3 cepeaHHH 3HaxoB. K BHyT- 
peHHHM xe UHJIHHapHKaM MM n 0 fl 06 HHM 

xe o6pa30M npnxpenaaeM apyron xpyr [6 ], xotopmh Be3ae BunyxaOH CBoen 
noBepxHocrbio T04H0 xacaeTca BorayTOH nOBepXHOCTH o6ohx nepBux xpyroB h 
T axxe MoaceT BpamaTbca no aoaroTe Boxpyr Tex xe noaiocoB, hto h BHenrann 
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Kpyr. 3tot BHyTpeHHHH Kpyr, a TaKxe tot, kotophh o6o3HaqaeT npoxoaamHH 
Mepe3 cepeflHHbi 3HaKOB, aeaHM Ha oSunHue 360 rpaaycoB OKpyxHOCTH h, 
HacKOJibKO oto bo3mo*ho, TaKxe Ha 6ojiee MeaKne noapa3flejieHHa. Iloa 

BHyTpeHHHM KpyTOM H3 3THX flByX MM TOHHO npHA3XHB3eM eme OflHH TOHKHH 
ManbiH xpyr [7], HMeiomHH aea anaMeTpajibHO npoTHBonoaoxHHX OTBepcraa 
[b — b ], Tax, hto6h oh mot BpamaTbca b iuiockocth BHyTpeHHero Kpyra no 
HanpaBjieHHio k TOMy hah apyroMy H3 ynOMaHyTbix noaiocoB h no3Boaaa 
npoH3BOAHTb Ha6jnofleHHH mnpoTH. CaejiaB Bee sto onncaHHUM o6pa30M, Ha 
Kpyre, kotophh mh npeanoaaraeM npoxoaaniHM nepe3 o6a noaroca, OTKaaaH- 
BaeM ot Kaxaoro H3 noaiocoB Kpyra nepe3 cepeanHu 3H3kob 3oanaKa ayry, 
paBHyio onpeaeaeHHOH same BeaHHHHe Mexay noarocaMH Kpyra nepe3 cepeaHHH 
3H3K0B 30flHaKa h paBHOfleHCTBeHHoro. noayaaiomHeca kohu,m 3thx ayr, TOXCe 
AHaMeTpaabHO npoTHBononoxcHHe apyr apyry, npHKpenjiaeM [uhjihhaphk3mh 
d — d] k onncaHHOMy b Haaaae 3Toro conHHCHHa noayaeHHOMy Kpyry [3, 4] 353 
fljia Ha6niofleHHH ayr noayaeHHoro Kpyra Mexay TponHKaMH t3khm o6pa30M, 
hto6h npH ycraHOBKe ero b tom xe noaoxemiH, hto h ynoMaHyToe paHee, 

T.e. nepneHHHKyjiapHO iiaockocth ropH30HTa, noa cootb eTCTByromHM aaHHOMy 
KaHMaTy noAHaTweM noaioca h, KpoMe toto, napaaaeabHo naocKOCTH ecrecT- 
BCHHoro MepwaHaHa, BHyTpeHHHH Kpyr [1, 2 h ap-l mot coBepmaTb BpameHHa 
BOKpyr noaiocoB paBHoaeHCTBeHHOro Kpyra or Bocxoaa k 3anaay b cootbctctbhh 
c nepBHM aBHxeHneM MHpa 4 . 

VcTaHOBHB onncaHHHM o6pa30M 3T0T npH6op, Koraa moxho OAHOBpeMeHHO 
BHaeTb Haa noBepxHOCTbio 3cmah h CoaHue, h JlyHy, npHBoaHM bhciuhhh Kpyr 
[J ] aCTpoaadnH npH6aH3HTeabH0 Ha tot rpaayc, kotophh b aaHHHH nac 
3aHHMaeT CoaHpe, h noBopaanBaeM Kpyr, npoxoaamHH aepe3 noaiocH [2, 
d — d], Tax, hto6h cooTBeTcrByiomee coaHeanoMy rpaaycy ceaeHne o6ohx xpyroB 
6biao ToaHO o6paiqeHO k CcuiHuy, hhhmh caoBaMH, aTo6bi 06a Kpyra, T.e. 
[xpyr] aepe3 cepeaHHH 3H3kob 3oanaKa [7 ] h npoxoaamHH aepe3 ero noaiocH 

[5] , 3aTeHHAH apyr apyra, HaH, ecan mh Ha6aioaaeM KaKyio-HH6yab 3Be3ay, 

Tax, hto 6 h, npHaoxcHB oahh raa3 k oahoh hs cropoH ycTaHOBaeHHoro BHeuiHero 
Kpyra [5], noa cootb eTCTByiomaM rpaaycoM npoxoaamero aepe3 cepeaHHH 
3H3K0B 3oanaKa [7], moxho 6 hao c npoTHBOnoaoxHOH h napaaaeabHOH ctopohh 354 
Kpyra BHaeTb cbcthao xax 6 h npnxaeeHHHM k ofienM noBepxHocraM b 
npoxoaameH aepe3 hhx naocKOCTH. flpyron xe, T.e. BHyTpeHHHH Kpyr [6], 
acTpoaa6HH, mh noBopaanBaeM k JlyHe nan k apyroMy Ha6aioaaeMOMy cBeTnay 
Tax, aTo6H JlyHy (nan ak>6oh apyron Ha6aioaaeMHH o6beKT> mh momh BHaeTb 
aepe3 06a OTBepcrua [b—b] m BHyTpeHHeM Koabue [7], b to BpeMa, Koraa 
CoaHue (nan apyroe ynoMaHyToe CBemao) HaxoaHTca TaM [rae 6 hao yKa3aHO 
BHme ] 5 . 

TaKHM o6pa30M mh moxcm onpeaeaHTb cooTBeTCTByiomHH rpaayc aoaroTH 
Kpyra aepe3 cepeaHHH 3H3kob 3oanaKa no aeaeHHio paBH03HaaH0ro eMy xpyra 
[7] HHCTpyMeHTa, KOTopoe HaxoaHTca b nepeceaeHHH c BHyTpeHHHM KpyroM 

[6] , a paccroaHHe b rpaaycax no HanpaBaeHHio k ceBepy hah k rory — Ha 
Kpyre [6], npoxoaameM aepe3 noaiocH Kpyra [7], no aeaeHHaM BHyTpeHHero 
Kpyra acrpoaa6HH. IlocaeaHee (T.e. OTKaOHeHHe no mnpoTe] onpeaeaaeTca 
paccroaHHeM Mexay cpeaHen tohkoh BepxHero 6 , bh3hphoto OTBepcTHa Ha 
BHyTpeHHeM BpamaiomeMca Koabue [7] h ahhhch, npoBeaeHHon aepe3 neHTp 
Kpyra [npoxoaamero ] aepe3 cepeaHHH 3oaHaxaabHHx c03bc3ahh. 
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2. O rHnoTe3ax aBOHHOro HepaBeHCTBa JlyHW 

Tax Kax Tenepb [npn noMOmn 3Toro npn6opa] yKa3aHHHe Ha6jnoaeHHa 
CTaHOBsxcs npocTHMH, to oxa3ajiocb, hto paccrosHHa JlyHH ot CojiHua, Kax 

355 no 3 anHcsM fnnnapxa, Tax h no HamnM co6ctbchhhm Ha6jnoaeHHaM, HHoraa 
coraacoBHBajiHCb c bhihcjichhhmh no h3Jioxchhoh Bume rnnoTe3e, HHoraa xe 
pacxoflmracb h OTjmaajiHCb HHoraa Majio, HHoraa xe mhoto. Koraa xe mu 
B ojibme crajiH pa3MHin/iaTb o xapaxTepe 3Toro HepaBeHCTBa, to 3aMenuiH, hto 
BO BpeMa HOBOJiyHHH HJIH nOJIHOJiyHHH oho hjih aaer OneHb Majio, hjih 
coBepmeHHO He aaeT HHxaxoii 33MeTHOH norpenmocTH, otjihhhoh ot toh, 
KOTOpyio motjih 6h npoH3BecTH jiyHHbie napajuiaxcn; b o6ohx xe nojioxeHHax 
JlyHH, pa3flejieHHOH nonojiaM, pa3HHua 6HBaeT HaHMeHbmeH hjih aaxe 
coBepmeHHO OTcyTCTByeT, ecjin Jlyna HaxouHTca b anoree hjih nepnree 
onHUHKjia, h flocTHraeT MaxcHMyMa, ecjin OHa HaxouHTca b npoMexyTOHHHx 
nojioxeHHax; Toraa nojiyaaerca caMaa 6ojibuiaa pa3HHpa no cpaBHeHHio c 
nepBHM HepaBencTBOM. Ecjih nepBoe HepaBeHCTBO npnxoflHTca BHwraTb, to b 
xaxaon H3 aeTBepTen JlyHH pa3HHua onpeaejiaerca hhcjiom, MenbmHM toto, 
xoTopoe nojiynaerca nocjie BHwraHHa nepBoro HepaBeHCTBa, ecjin xe ero Haao 
npndaBjiaTb, to — 6ojibmHM, npn otom OHa B03pacraeT nponopuHOHajibno 
BejiHHHHe nepBoro npocra(pepe3a. TaxHM o6pa30M, yxa3aHHHe oco6chhocth 
no3BOJiHjiH HaM 3aKjnoaHTb, hto JiyHHHH annuHxji cjieayeT npeanojioxHTb 

356 aBHxymHMca no 3KcueHTpHHecK0My xpyry, npnueM oh craHOBHTca 6ojiee 
yaajieHHHM ot 3eMJiH b HOBOjiyHnax h nojiHOJiyHHax h 6ojiee 6jih3khm b o6ohx 
nojioxeHHax JlyHH, pa3aejieHHOH nonojiaM. Bee 3 to 6yaeT npoHcxogHTb [xax 
cxaaaHO BHme], ecjin mu ao6aBHM x nepBOH ranoreae Taxoe HcnpaBJieHne. 

Boo6pa3HM b iuiocxocth JiyHHOH op6hth xpyr, xoHueHTpHaecxHH c 
npoxoflamHM aepe3 cepeaHHH 3HaxoB h ABnxymHHca [BcneacTBHe HajiHHHa 
ABHxeHHa] no ranpoTe, xax mu o6 otom tobophjih BHme, npOTHB nooieaOBa- 
TejibHOCTH 3HaxoB Boxpyr nojnocoB xpyra aepe3 cepeaHHH 3HaxoB, nepeMemaacb 
Ha crojibxo, Ha cxojibxo flBHxeHHe no uinpoTe onepexaeT aBHxeHne no aojiroTe, 
a JlyHa o6pamaeTca no Tax H33HBaeMOMy onnuHXjiy, ABHraacb nporHB 
nocjieaoBaTejibHOCTH 3HaxoB Ha ayre, npmieraioiueH x anoreio onnuHxjia, 

COOTBeTCTBeHHO BOCCTHHOBJieHHK) nepBOH 3H0M3JIHH. B 3T0H HaXJIOHHOH 
iuiocxocth mh npeanoaaraeM ana paBHOMepHHx flBHxeHHa, no HanpaBjieHHio 
npoTHBonojioxHHx apyr apyry, coBepmaromHxca o6a Boxpyr peHTpa xpyra nepe3 
cepeaHHH 3HaxoB, npnaeM oaHO H3 hhx yBJiexaeT ueHTp onHunxjia b 
H anpaBjieHHH nocjieaoBaTejibHOCTH 3HaxoB aoanaxa b cootbctctbhh c aBHxeHneM 
no uinpoTe, a apyroe nepeMemaeT ueHTp h anorefi Haxoaameroca b toh xe 
iuiocxocth oxcueHTpa, Ha xotopom Bceraa HaxoaHTca ueHTp onnuHxjia; oto 
aBHxeHne coBepmaeTca npoTHB nocjieaoBaTejibHOCTH 3HaxoB, npHHeM BejiHHHHa 
ero 6yaer paBHa pa3HOCTH, xoTopaa nojiywrca, ecjin mh bhhtcm [cpeaHHH ] 
apryMeHT mnpoTH H3 yuBoeHHOH [cpeuHen ] aaOHrauHH, T.e. H3 pa3H0CTH 

357 cpeaHero jiyHHoro aBnxeHna no aoJiroTe no cpaBHeHHio c cojihchhhm. HanpnMep, 
ecjin b oa™ aeHb ueHTp annuHxjia npoiiueT BCJieacTBne aBHxeHHa no mnpoTe 
npn6jiH3HTejibHO 13;14 rpaaycoB b HanpaBjieHHH 3HaxoB, to Ha xpyre nepe3 
cepeaHHH 3HaxoB oh noxaxerca nepeuBHHyBmHMca Ha 13; 11 rpaaycoB aojiroTH 
BCJieacTBne toto, hto Becb HaxjioHHHH xpyr OTcrynHT npoTHB nocjieaoBaTejib- 
hocth 3HaxoB Ha BejiHHHHy pa3H0CTH b 0;3 rpaaycoB; ho anoren oxcueHTpa b 
cbok) onepeab OTCTynHT npoTHB nocjieaoBaTejibHOCTH 3HaxoB Ha 11 ;9 rpaaycoB, 
Ha xoTopne yaBoeHHHe rpaaycn a/ionrauHH, a hmchho 24;23, npeBHmaioT 13; 14 
rpaaycoB [apryMeHTa] mnpoTH. TaxHM o6pa30M, BCJieacTBne npoTHBonojiox- 
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hocth o6ohx 3thx aBHxeHHH, coBepmaK>mnxcs, Kax mu cKa3ajiH, Boxpyr ueHTpa 
xpyra uepe3 cepepHHbi 3HaxoB, asHaceHue ueHTpa annpHxaa 6ypeT oTanuaTbca 
ot aBH/KeHHH ueHTpa axcuenrpa Ha ayry, noaynaioiuyioca nocjie caoaceHHa 
13;14 h 11;9 rpaaycoB, uto npu6aH3HTeabHO b pBa pa3a 6ojibme 12; 11,30 
rpaaycoB aaoHraurai. M BcaeacrBHe aroro b TeueHne cpeaHero Mecapa amipHxa 
flBa pa3a oOepHerca no axcpeHTpy, npnaeM B03BpaiueHHe k anoreio axcueHTpa 
npepnonaraerca coBepraaiomHMca b cpeaHHx TeopeTHaecxHX HOBoayHHax h 
nojiHo^yHHax 7 . 

Hto6h caeaaTb 3to npepnoaoaceHHe 6oaee HaraauHHM, BOo6pa3HM onaTb b 
HaxaoHHOH naocxocTH jiyHHOH op6hth xpyr ABrA, xoHueHTpHaecxHH c ass 
npoxoaaiuHM aepe3 cepepHHbi 3HaxoB [puc. 5.1 ]; nycTb ero ueHTpoM 6ypeT 
E h anaMeTpoM AEr. OpHOBpeMeHHO npepnoaoacHM, 
uto b Touxe A 6yayT anoren axcueHTpa, ueHTp 
annuHxaa, ceBepHbifi npepea JlyHu, Hauaao 0bh3 h 
cpepHee noaoaceHHe CoaHpa. Tenepb b phcbhom 
UBH*eHHH, xax a roBopio, Bca 3Ta naocxocrb 
nepeaBHHerca ot A x A Boxpyr ueHTpa E nporaB 
noaieaoBaTeabHOCTH 3HaxoB npHMepHO Ha 3 mecTHpe- 
caTbix rpaayca Tax, mto A — ceBepHaa rpaHHpa — 
oxaacerca Ha 29;57 rpapycax Ph6. flBa npoTHBono- 
aoxHbix paBHOMepHux pBHaceHHa, coBepmaioTca pa- 
UHycOM, cooTBeTCTByioiuHM npaMOH EA, Boxpyr tohxh 
E — ueHTpa xpyra, xoHueHTpHuecxoro c npoxopaiuHM 
aepe3 cepepHHhi 3HaxoB. SI HMeio b BHay, ito b 
TeaeHHe opHoro ana npoxopaipHH aepe3 ueHTp 
axcueHTpa paauyc, cooTBeTCTByioiuHH EA, paBHOMep- 
ho BpaipaeTca npoTHB nooiepoBaTeabHOcra 3HaxoB h, 
nepexoaa, HanpHMep, b EA, nepeHOCHT anoren axc- 
uem-pa b A 8 , npnaeM ayra AA 6yaeT phbhoh 11 ;9 
rpaaycaM. npoxopaniHH ace aepe3 ueHTp annuHxaa 
paa«yc [cooTBeTCTByiomHH EA] paBHOMepHO Bpanja- 
eTca rc>ace Boxpyr E b HanpaBaeHHH nocaepoBaTeab- 
hocth 3HaxoB h, nepexopa b noaoaceime EB, nepeHOCHT 359 
uern-p aimuHxaa b H h aeaaeT ayry AB paBHOH 13; 14 
rpaaycaM. TaxHM o6pa30M ueHTp H annumcaa oxaacerca 
OTCToamHM ot ceBepHoro npeaeaa A Ha 13; 14 rpaaycoB 
[cpeaHero apryMenra] mupora, a or Haaajia Obhu — 

Ha 13; 11 rpaaycoB poptoth BcaeacTBne toto, hto 
ceBepHHH npepea A npn btom nepeMecmaca Ha 29;57 
rpaaycoB Ph6; ot anorea ace A axcueHTpa oh oxaacerca 
Ha paccToaHHH, paBHOM BMecTe B 3 aTUM ayraM AA h 
AB, T.e. 24;23 rpaaycaM, xoropHe npeacraBaaioT 
yaBoeHHyio aneBHyio cpeaHioio aaoHraumo. Tax xax 06a 3 th pBHaceHHa 
B 03 BpauiaioT [tohxh] B h A oaHy x ppyroH b TeueHHe noaoBHHU pphhh cpeaHero 
[cHHoauaecxoro ] Mecapa, to acHO, uto b aeTBepryio uacrb aTOro ace BpeMeHH, 
a Taxace h b Tpn ueTBepra, ohh 6yayT pHaMeTpapbHO npoTHBonoaoacHUMH apyr 
apyry; bto 6yaeT HMeTb Mecro b cpeaHHx TeopeTHaecxHx xBaapaTypax. 
HaxoaamHHca Ha EB ueHTp [H] annuHxaa, 6yayun pnaMeTpapbHo npoTHBo- 
noaoacHHM HaxopameMyca Ha E anorero axcueHTpa, oxaacerca b ero nepnree. 
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OweBHAHo, mto npH TaKOM noaoxceHHH caMOro Bxcuenrpa, T.e. npH 
OTcyTCTBHH noao6H» ayr AB h AH, He noaynHTca hhk3khx n3MeHeHHH b 
paBHOMepHOM flBHxceHHH, nocxoabxy paBHOMepHoe aBHxceHHe npaMOH EB 
OTcaHTMBaeTca He no ayre AH axcueHTpa, ho no ayre AB xpyra aepe3 cepeaHHw 
3H3K0B, Tax xax BpameHne nponcxoaHT Boxpyr E, a He Boxpyr ueHTpa Z 
axcueHTpa. Ecjih xce npeHe6penb pa3HHuen, xoTopaa noaynaeTca Ha caMOM 
anHpHXJie, xoraa oh npn6aHxcaeTca x nepnreio, to ypaBHeHHe ot 3hom3jihh, 
npn6aBaaeMoe hjih BHHHTaeMOe, Bceraa yBeaHHHBaeTCs BcaeacTBHe yBeanneHHa 
yraa, noa xotophm anwuHxa BOcnpHHHMaeTca raa30M Ha6aroaaTeaa; 3tot yroa 
B03pacTaeT b 6oaee 6an3xwx x 3eMjie noaoxceHHax. 

TaxHM o6pa30M, Boodme He 6yaeT Hnxaxon pa3HHUbi no cpaBHeHHio c 
nepBOH ranoTe30H, ecaH ueHTp annuHxaa 6yaeT b anoree A h anHUHxa 6yaeT 
HaxoaHTbca b noaoxceHHax, cooTBeTCTByioiunx cpeaHeMy TeopenmecxOMy hobo- 
ayHHio Han noaHoayHHio. 

EcaH mh oxoao tohxh A onHineM anHUHxa MN [puc. 5 . 2 ], to othouichhc 
AE x AM 6 yaeT tcm xce caMWM, xaxoe 6 uao HawaeHO npH nOMomn 33 TMCHHH; 
HaH 6 oabiuaa pa 3 HHpa 6 yaeT, xoraa anwuHxa 6 yaeT npoxoaHTb nepe3 HaH 6 oaee 
6 aH 3 xyio x 3eMae Toaxy H axcueHTpa, T.e. xoraa oh 3 aiiMeT noaoxceHHe 
SO. 3to Taxxce 6 yaeT nponcxoauTb b cpeaHnx TeopeTunecxnx noaoxceHHax 
JlyHbi, pa 3 aeaeHHoft nonoaaM, h6o OTHOuieHHe 3H x HE 6 yaeT HaH6oabniHM 
M 3 Bcex noayaaioiuHxca b apyrnx noaoxceHHax, Tax xax, nocxoabxy paanyc 
SH annuHxaa ocTaeTca Bceraa oaHHM h tcm xce, npoBeaeHHaa H 3 ueHTpa 3 eMan 
npaMaa EH 6 yaeT MeHbrne Bcex apyrax coeauHaioiuHx npaMux, npoBeaeHHHx 
x axcueHTpy. 


3. O BeawawHe HepaBeHCTBa JlyHbi, 
saBMcaiuero ot noaoxceHna OTHOCHTeabHO CoaHua 

Hto 6 h onpeaeaHTb HaH 6 oabuiyio BeaHUHHy pa3HOCTH H3-3a aToro HepaBeH¬ 
CTBa, xoraa annuHxa b CBoeM UBMxceHHH oxa3biBaeTca b Han 6 oaee 6aH3KHX x 
3eMae MecTax axcueHTpa, mh nepecMOTpean Bee Te H3 Ha 6 aioaeHHHx paccroaHHH 
JlyHH ot CoaHua, b kotophx ee noaoxceHna 6 biaH 6 aH 3 xn x cepeaHHaM 
npoMoxyTxoB [Mexcay nepHreeM h anoreeM annuHxaa], h 6 o b tbkhx cayaaax 
noayaaeTca HaH 6 oabuiaa pa3HOCTb no cpaBHeHHio c nepBHM HepaBeHCTBOM, a 
ee paccToaHHe ot CoaHua b cpeaHeM paBHaaocb npn6aH3HTeabHO ueTBepTH 
oxpyxcHocTH, xoraa anwuHxa HaxoaHaca b HaH 6 oaee 6aH3XHx x 3eMae Mecrax 
axcueHTpa h, xpOMe Toro, xoraa npn co 6 aioaeHHH arox ycaoBHH JlyHa He 
aaBaaa HHxaxoro napaaaaxca no aoaroTe. EcaH Bee 3 th ycaOBHa co 6 aioaeHH 
h noayneHHoe H3 Ha 6 aioaeHHH BHanMoe paccTOHHHe JlyHH no aoaroTe coBnaaaeT 
c HCTHHHHM, TO MOXCHO 6 biaO 6 h HaueXCHO OnpeaeaHTb HCXOMyiO pa3HOCTb H3-3a 
BToporo HepaBeHCTBa 9 . H bot h 3 paccMOTpeHHs Taxnx Ha 6 aioaeHHH mh npranaH 
x BHBoay, uto xoraa anHUHxa HaxoaHaca Ha caMOM 6aH3x0M paccToaHHH ot 
3eMaH, to HaH 6 oabmaa pa3HOCTb H3-3a HepaBeHCTBa no cpaBHeHHio co cpeuHHM 
noaoxceHHeM cocTaBaaaa npH6aH3HTeabHO TV$ rpaaycoB nan, ecan yuecTb nepBoe 
HepaBeHCTBO, OTaHnaaocb ot Hero Ha IVz rpaayca. 

Hto 6 h HaraaaHo noxa3aTb, xax nponaBoaHTca bto onpeaeaeHne no oaHOMy 
Han aeyM Ha6aioaeHHaM, mh B3aan Harne Ha6aioaeHHe CoaHua h JlyHH bo 2 
roa AHTOHHHa 25-ro uncaa eraneTCxoro Mecaua OaMeHOT, nocae Bocxoaa 
CoaHua, 3a 51/4 paBHoaeHCTBeHHHx nacoB ao noayaHa 10 . B to BpeMa CoaHue 
Ha6aioaaaocb Ha 18 1 / 21/3 rpaaycax Boaoaea, a b cepeaHHe He6a HaxoaHaca 4 
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rpaayc CTpeabua, BHaHMoe noaoaceHne JlyHH 6 hjio Ha W 3 rpaaycax 
CKopnHOHa 11 . TaKHM ace 6 hjio h ee hcthhhoc noadaceHne, nocKOJibKy b 
A aexcaHupHH JlyHa, Haxoaacb b nepBbix rpaaycax CxopnnoHa h otctob 
npH6 J iH3HTe J ibHO Ha 11/2 nac k 3anaay ot noayaeHHoro xpyra, He npOH3BOUHT 
HHKaxoro 3aMeTHOro napaaaaxca no aoarore 12 . M BpeMa, npomeamee ot anoxn 
nepBoro roaa Ha 6 oHaccapa ao Ha 6 aioaeHHa, cocTaBaaao 885 eraneTCKHx roaoB, 3 « 
203 aHa h 18 1 / 21/4 paBHOaCHCTBeHHHx nacoB xax no o 6 biaHOMy, Tax h no 
TOHHOMy cneTy 13 . JXna SToro BpeMeHH mm Hainan, hto CoaHne b cbocm cpeaHeM 
aBHxceHHH HaxoaHaocb Ha 16;27 rpaaycax Boaoaea, a b hcthhhom — Ha 18;50 
rpaaycax, xax h 6 hjio ycMOTpeHO npn noMomn acTpoaa 6 nH. M b otot nac no 
nanoTe3e 0 nepBOM HepaBeHCTBe JlyHa aoaacHa 6 huia HaxoaHTbca b cpeaHeM 
aBHaceHHH no aoaroTe Ha 17;20 rpaaycax CxopnHOHa, Tax hto ee cpeaHaa 
aaOHrapHa ot CoaHua paBHaaacb npn6an3HTeabHO neTBepTH oxpyacHOCTH, b 
aBHaceHHH ace no aHOMaann OHa 6 biaa Ha paceroaHHn 87; 19 rpaaycoB ot anorea 
anHUHxaa, T.e. xax pa3 xoraa noayaaeTca HaH 6 oabman pa3H0CTb H3-3a 
HepaBeHCTBa 14 . TaxwM o6pa30M, hcthhhoc noaoaceHHe oxa3aaocb MeHbme 
cpeaHero Ha 7% rpaaycoB bmccto 5 rpaaycoB, xoTopMe noaynnaHCb 6 h 
B caeaCTBHe nepBoro HepaBeHCTBa. 

JIaaee, mto6h noxa3aTb, xax b aHaaorHHHHx ycaoBHax mm noayanaH Taxyio 
ace pa3HHpy H3 Ha6aioaeHHH rnnnapxa, mm npnBoaHM oaHO H3 hhx, xcrropoe, 
xax oh roBopHT, 6biao caeaaHO b 51 roay TpeTbero nepnoaa Kaannna, 16-ro 
MHCaa eraneTCxoro Mecana 3nn<J)H 15 , no hctcmchhh V 3 nepBoro uaca. Oh 
roBopHT, hto «6 er JlyHH 6bia Ha 241 rpaayce 16 , CoaHue ycMaTpHBaaocb Ha 
SV2V12 rpaaycax JIbBa, a BHaHMoe noaoaceHHe JlyHH 6uao Ha HV3 rpaaycax 
Teabua; npn6aH3HTeabHO t3xhm ace 6Hao h ee hcthhhoc noao*eHHe». TaxHM 
o6pa30M, HaOaioaaeMoe hcthhhoc paccToaHne Meacay CoanneM h JlyHOH 6wao 
86; 15 rpaaycoB. Ho Tax xax CoaHue Haxoanaocb b nepBHX rpaaycax JIbBa, 
to Ha Poaoce, rae npoH3BoaHaocb Ha6aioaeHHe, 1 uhcbhoh nac paBHoacn 
171/3 BpeMeHHHM rpaaycaM, caeaOBaTeabHO, 51/3 nacoB ao noayaHH no MecTHOMy 364 
BpeMeHH cocraBaaioT 61/5 paBHoaeHCTBeHHHX uacoB, Tax hto Ha6ax>aeHHe 
npoH3omao 3a 61/5 nacoB ao noayaHa 16-ro uncaa, npnaeM b cepeaHHe He6a 
croaa 9 rpaayc Teabua. TaxHM o6pa30M, h roraa BpeMa, npomeauiee ot 
yxa3aHHOH BHiiie anoxn ao Ha6aioueHHB, cocraBaaao 619 ernneTcxHx roaoB, 

314 anen h 17 1/21/3 paBHoaeHCTBeHHHX uacoB no o6HHHOMy cneTy, a no 
TOHHOMy — I 71 / 2 I/ 4 17 . flaa aroro BpeMeHH mh Hainan coraacHO HauiHM 
ninoTe3aM (nocxoabxy Poaoc h AaexcaHupna aeacaT Ha obhom MepnaHaHe), 
hto CoaHue b cpeaHeM ubhhcchhh 6 Hao Ha 10;27 rpaaycax JIbBa, b hcthhhom 
ace — Ha 8;20, a JlyHa b cpeaHeM aBH>xeHHH no aoaroTe Haxoanaacb Ha 4;25 
rpaaycax Teabua, hto onaTb aaeT cpeaHroro aaoHraunio npn6aH3HTeabHO b 
neTBeprb oxpyacHOCTH, a no aHOMaann — Ha 257;47 rpaaycax ot anorea 
annunxaa; Ha otom paccroaHnn pa3HHua H3-3a HepaBeHCTBa no rnnoTe3e c 
annuHxaoM noayuaeTca onaTb HaH6oabmeH 18 . CaeaOBaTeabHO, paccToaHne ot 
cpeaHero noaoaceHHa JlyHH ao HCTHHHOro noaoaceHHa CoaHua noaynaeTca 
paBHHM 93;55 rpaaycaM. Ha6aioaeHHoe ace paccroaHne ot hcthkhoto noaoaceHHa 
JlyHH ao HCTHHHoro noaoaceHHa CoaHua 6Hao 86; 15 rpaaycoB; caeaOBaTeabHO, 
Ha6aioaeHHoe hcthhhoc noaoaceHHe JlyHH 6nao 6oabme cpeaHero onaTb Ha 
IV3 rpaaycoB bmccto 5, xoropHe noayuHaHCb 6 h no nepBon rnnoTe3e. TaxHM 
o6pa30M, BHacHHaocb, hto H3 aByx 3 thx Ha6ax>ueHHH, caeaaHHHX b nocaeaHen 
HeTBepra, Hame [HadaioaeHHe ] no cpaBHeHHio c noaoaceHHeM, BHUHcaeHHHM 365 
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Ha ocHOBe nepBoro HepaBeHCTBa, oxa3aaocb c HeaocraTxoM b rpaayca, a 
Ha6ax)aeHHe rnnnapxa — c t3khm xe h36htxom; thkhm o6pa30M, y Hac Bca 
o6ycaoBaeHHaa aHOMaanen pa3HocTb oxa3aaacb BHaHTaeMoii, y rnnnapxa xe 
npH6aB.aaeMOH. Taxxe h h3 mhothx apyrax noao6HHx HadaioaeHHH mh HauuiH, 
hto H3H6ojibmaa BeananHa pa3H0CTH ot aHOMajiHH OKa3HBaeTca npn6aH3HTeabHo 
paBHOH IVi rpaaycaM b Tex cayaaax, xoraa annuHxa HaxoaHTca b nepHrefiHOH 
aacra 3Kcu;eHTpa. 

4. O BejiHHHHe OTHOuieHHa am SKCueHTpucurera JiyHHOH op6nTbi 

Flocjie Toro xax Bee 3 to ycraHOBJieHO, B03bMeM axcueHTpHaecxHH xpyr 
JlyHH ABr c ueHTpoM A h anaMeTpoM AAr [pnc. 5.3], Ha kotopom 
npeanoaoxcHM HaxoaaipHMca ueHTp xpyra E aepe3 cepeaHHH 3HaxoB 3oaHaxa, 
Tax hto Toaxa A 6yaeT anoreimoH tohxoh axcueHTpa, a r — nepHrefiHOH. 
H 3 ueHTpa T onHineM ayHHHft siihuhkji ZH0, npoBeaeM k HeMy xacaTeabHyx) 
E0B h coeaHHHTeabHyio npaMyio T0. 

Tax xax npn HaxoxaeHHH JlyHH Ha HanpaBaeHHH xacaTeabHOii x annixHxay 
noayaaeTca Handoabinaa BeaHHHHa pa3HocTH ot aHOMajiHH, npnaeM 3Ta pa3Hnn,a 
no BHHHcaeHHaM oxa3aaacb paBHa TV 3 rpaaycaM, to 
h yroa TE0 c BepmHHOH b peHTpe xpyra aepe3 
cepeaHHH 3HaxoB 6bia 6 h paBeH 7; 40 rpaaycaM, xaxnx 
b aerapex npaMHx HMeeTca 360, turn 15;20 rpaaycaM, 
xaxHx 360 6 yaeT b aeyx npaMHx yraax. CaeaoBa- 
TeabHo, ayra Ha npaMoii T0 6yaeT paBHa 15;20 
rpaaycaM, xaxHx b xpyre, onncaHHOM oxoao npaMo- 
yroabHoro TpeyroabHHxa TE0, HMeerca 360, a cram- 
Baromaa 3Ty ayry npaMaa T© 6yaeT paBHa npH- 
6an3HTeabHO 16 t3khm aacraM, xaxax b rnnoTeHy3e 
FE coaepxHTca 120. TaxHM o6pa30M, ecan paanyc 
T0 anHUHxjia paBHaeTca, xax noxa3aHO, 5; 15 aacraM, 
a npaMaa EA, npoBeaeHHaa ot ueHTpa xpyra aepe3 
cepeaHHH 3HaxoB ao anorea 3xcueHTpa, paBHaeTca 60, 
to npaMaa Er, npoBeaeHHaa H3 stoto xe ueHTpa x 
nepnreio axcueHTpa, 6yaeT paBHa 39;22 thxhm xe 
aacraM. H, caeaoBaTeabHo, Becb anaMeTp AT 6yaeT 
aacraM, paajiyc AA axcuempa — 49;41 aacraM, a 
ueHTpaMH xpyra aepe3 cepeaHHH 3HaxoB h axcuempa — 10; 19 aacraM. TaxHM 
o6pa30M, mh npoa£MOHCTpnpoBtUiH BejinaHHv oTHomeHHH, cooTBercTByioniero 
19 

3XCU,eHTpHCHTeTy . 

5. O «HaxaoHeHHH» ayHHOro annuHicaa 20 

Hto xacaeTca aBaeHHii, npoHCxoasnanx b cH3nniax, a Taxxe b noaoxeHHax 
JlyHH, pa3aeaeHHoii nonoaaM, to ao chx nop moxho 6 biao 6 h o6oftTHCb 
ranoTe3aMH o ee xpyrax, paccMOTpeH humh Bume; b OTaeabHHx xe Ha6ax)aaeMHx 
ee noaoxeHHax, xoraa OHa aBaaerca b Bnae cepna, nan aBoaxoBHnyxaon, 
ocooeHHo xoraa 3nnu;Hxa oxa3HBaeTca Mexay anoreeM h nepnreeM axcueHTpa, 
MH HaXOaHM B HBaeHHHX JlyHH HeXOTOpHe OCC)6eHHOCTH, 3aBHCaiQHe OT 
«HaxaoHeHHH» anHUHxaa 21 . B annuHxaax caeayeT npeanoaaraTb BOo6me oaHy 
xaxyxj-HHdyab, h npHTOM oa«y h Ty xe, Toaxy, b xoTopoil Heo6xoaHMo aoaxHH 
Bceraa 3axaHaHBaTbca [paBHOMepHHe ] B03BpameHHH b aBHxeHHax no ann- 



paBHHTbca 99;22 TaxHM 
paccroHHHe EA Mexay 
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U.HKJI3M; H330BCM 3Ty TOHXy CpeAHHM anOreeM H 6yaeM OTCHHTHBaTb OT Hee 
KaK ot HaaaAa paccroaHna, npoHfleHHHe b abhtkchhax no ommHKjiy. IlycTb 
Ha npHAOxeHHOM aepTejxe [pwc. 5.3] 3Ta Toaxa 6yaeT Z. OHa onpeAeAaerca 
npn HaxoxcAOHHH onHnmuia Ha ahhhh, coaepxcameH anoreii h nepHreii 
OKcneHTpa, npn noMomH npaMoii, npoaeAeHHOH aepe3 Bee 3 th ucHTpu, xax 
[3 to noKa3aHo] Ha HaineM aepTexe AEr. 

Hto xacaeTca Bcex Apyrax ranoTe3 Ib kotophx Hcnonb3yeTca anHHHXA ], 
to b aBACHHax mh He bhahm HHaero Morymero npoTHBopeanTb npeAnoAOxeHHio, 368 
hto b Apyrnx nojioxceHHax annuHXAa [He coBnaAaromHx c ahhhch ancHA ] 
npoxoAamHft aepe3 ynoMaHyTWH anoreii A«aMeTp ZrH 3nnu,HKAa BcerAa 
coxpaHaeT oaho h to *e noAoxceHHe oTHOCHTeAbHo npaMoii, paBHOMepHo 
nepeABHraionieii ero peHTp, xax b HaineM CAyaae Er, h, xax oto hco6xoahmo 
CAeAOBaAo 6h npeanoAoxcHTb, BcerAa HanpaBJieHHoii k ueHTpy BpameHna, Boxpyr 
Koroporo b paBHue BpeMeHa onHCHBaiOTca paBHHe yraa paBHOMepHoro 
ABHxeHHa. Ho aah JlyHH HMeiorca aBAeHHa, xoTopbie He no3Bo;iaioT 
yTBepxAaTb, hto b noAoaceHHax annuHKJia Meamy A h F AnaMeTp ZH HanpaBneH 
k peHTpy BpameHHa E h hto oh coxpaHaer to *e nonoxeHHe OTHOCHTeAbHo 
Er. Z^eiicTBHTejibHO, mh HanuiH, hto xoth ynoMHHyToe HanpaBjieHHe [AnaMeTp 
ZH] ocTaeTca BcerAa Hen3MeHHHM no orHomeHHio k oahoh h toh *e Toaxe 
AHaMeTpa AT, ho 3Ta Toaxa He ecTb peHTp E xpyra aepe3 cepeAHHH 3HaxoB 
h He ueHTp A axcneHTpa, ho HexoTopaa Toaxa, oTcroamaa ot E b HanpaBAeHHH 
x nepnrew axcpeHTpa na paccroaHHe, paBHoe paccroaHHio AE Mexyjy 
UCHTpaMH 22 . Hto AeAO HMeHHo Tax h o6ctoht, mh noxaxeM onaTb na ocHOBanmi 
6oAbinoro xoAHaecTBa Ha6AiOAeHHH, Bu6paB h3 hhx ABa, xoTopne ayarne Bcero 
motah 6h npoHAAKKTpHpoBaTb cxa3aHHoe, a hmchho [Taxne Ha6AK>AeHHa ], b 
xotophx 3nHu,HXA HaxoAHAca Ha cpeAHHx paccTOaHHHx 23 , a JlyHa 6Hjia b anoree 369 
hah nepnree anHUHXAa 24 ; hmchho b taxhx noAOxceHHax noAyaaeTca HaH6oAbraaa 
pa3HHpa ynoMHHyTHx h3xaohob [AHaMeTpa annuHXAa]. 

Tax bot, rnnnapx nHmeT, hto oh Ha Poaoce Ha6AK)AaA npn noMomn 
HHcrpyMeHTOB Coahua h JlyHy 25 b 197 roAy noCAe CMepTH AAexcaHApa, 11 -ro 
ancAa enineTCxoro Mecapa OapMyTH 26 , b Haaajie BToporo aaca. Oh tobopht, 
hto, xorAa CoAHpe Ha6AK)AaAocb Ha IViV* rpaAycax TeAbua, ueHTp JlyHH 
xa3ajic5i HaxoAaniHMCsi Ha 21^3 rpaAyce Ph6, a ToaHO — Ha 2 H/ 3 I /8 rpaAyce 27 . 
CAeAOBaTeAbHO, b onncHBaeMoe BpeMa paccToaHHe mokav hcthhhhmh noAO- 
xceHHHMH JlyHH h CoAHua cocraBAHAO npn6AH3HTeAbHO 313;42 rpaAycoB b 
HanpaBAeHHH nocAeAOBaTeAbHocra 3HaxoB. Ho Tax xax Ha&niOAeHHe 6hao 
npoH3BeAeHO b HaaaAe BToporo aaca, to sto no MecTHOMy BpeMeHH cooTBeTCTByeT 
npn6AH3HTeAbHO 5 aacaM ao noAyA«a 11 -ro ancyia; Ha PoAOce ohh TorAa 
COOTBeTCTBOB3AH npn6AH3HTeAbHO 5^3 paBHOACHCTBeHHHM aacaM. BpeMH OT 

ycTaHOBAeHHoii hamh anoxn ao MOMeHTa Ha6AK>AeHHa noAyaaerca paBHHM 620 
eraneTcxHM toasm, 219 ahhm h 181/3 paBHOAeHCTBeHHHM aacaM no o6HaHOMy 
caeTy, hah >xe 18 — no ToaHOMy. BJia 3Toro BpeMeHH mh HaxoAHM, hto b 
cpeAHeM ABHxceHHH CoAHue HaxoAHAOCb Ha 6;41 rpaAycax TeAbua, a b 
hcthhhom — Ha 7;45, JlyHa xe b cpeAHeM abhtkchhh no AOAroTe 6nAa Ha 
22;13 rpaAycax Ph6, a no aHOMaAHH — Ha 185;30 rpaAycax ot cpeA«ero 370 
anorea annuHXAa, Tax hto paccroaHHe cpeAHero noAoxceHHa JlyHH ot HCTHHHoro 
noAOxceHHa Coahua noAyanAocb paBHHM 314;28 rpaAycaM 28 . 

npn TaxHx npeAnoAoxeHHax nycrb ABT [pnc. 5.4 ] 6yAeT 3xcu,eHTpnaecxHM 
xpyroM JlyHH oxoao ueHTpa A c AHaMeTpoM AAT, Ha xotopom 6yAeT ueHTp 
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Kpyra, npoxoAamero aepe3 cepenHHH 3hbkob. H 3 peHTpa B onrnneM nyHHHH 
anHpHxn ZH0 h dyneM nepeflBHraTb annuHioi b HanpaBjieHHH nocnenoBaTenb- 
hocth 3H3KOB, T.e. ot B k A, a JlyHy no 3nHu,HKjiy — b HanpaBjieHHH ot 
Z k H h 0; 3aTeM npoBeneM coenHHaiomHe npaMue AB h E0BZ. 

Tax xaK b TeneHne cpeAnero Mecapa coBepinaeTca nsa o6opoTa amipHKna 
no SKcpeHTpy h b paccMaTpnBaeMOM noAoxemra cpeAHaa JlyHa OTcroana ot 
cpeAHero ConHpa Ha 315;32 rpaaycoB, to, yaBOHB 3ry BennanHy h b hurra 
penyio OKpyxHOCTb, nonyanM coot- 
BercTByioniee aroMy bpcmchh paccroa- 
Hue 3nHu,nKjia ot anorea axcpeHTpa, 
a hmchho 271 ;4 rpaAyc b HanpaB- 

ACHHH nOCJieAOBaTenbHOCTH 3HaKOB, 

TaKHM o6pa30M, yron AEB 6yAeT 
paBHaTbca HeaocTaioipHM ao aeTwpex 
npaMbtx yrnoB 88;56 rpaAycaM. H 3 
A Ha EB onycTHM nepneHAHxynap 
AK. Tax xax yron AEB paBeH 88;56 
rpaAycaM, 360 xotophx cocTaBnaioT 
aeTbipe npaMHx yrna, hah 177;52 
t3xhm, xaxHx dyaeT 360 b a»yx 
npaMHx yrnax, to nocTpoeHHaa Ha 
AK nyra 6yAeT coaepxcaTb 177;52 
rpanycoB, xaxnx b oxpyxcHOCTH oxono 
npaMoyroAbHoro TpeyronbHHxa AEK 
dyaeT 360, a Ayra Ha EK 6yAer 
paBHaTbca ocranbHbtM 2;8 rpaAycaM, He aoct3ioiu,hm ao nonyoxpyxHOCTH. 
CneAOBaTeAbHo, H3 crarHBaeMHx sthmh ayraMH npaMHx AK dyaeT coaepxaTb 
119;59 aacTeft, a EK — 2;14 nacre, xaxnx b AnaMeTpe AE HMeeTca 120. 
3HaanT, ecAH paccToaHHe AE Mexay peHTpaMH paBHo 10; 19, a npoBeAeHHaa 
H3 peHTpa axcpeHTpa npaMaa AB paBHa 49;41, to b npaMoii AK takhx aacreft 
6yAeT Toxe npH6AH3HTenbHo 10; 19, a b EK — 0;12. M Tax xax nocne 
BHaHTaHHH xBaApaTa AK H3 xBaapaTa AB nonyaaeTca XBaapaT BK, to nonyaHM, 
aTO BK paBHaeTca 48;36 TaKHM xe nacraM, a bch BE — 48;48. 

3aTeM, Tax xax paccroaHHe cpeaHeH JlyHbi ot hcthkhoto ConHpa nonynnnocb 
paBHbtM 314;28 rpaaycaM, a paccroaHHe Mexay hcthhhhmh nonoxeHHHMH no 
Ha 6 nx)AeHHaM paBHanocb 313;42, Tax hto BHaHTaeMaa BcneacTBHe HepaBeHCTBa 
pa3HOCTb cocTaBAaeT 0;46, a cpeaHee nonoxeHne JlyHH ycMaTpHBanocb no 
HanpaBAeHHK) npaMoii EB, to npeanonoxHM, aro JlyHa, dHBinaa oxono nepnrea 
anHpHKAa, HaxoAHTca b Toaxe H; npoBeaa coeAHHHTenbHhie npaMue EH h 
BH, onycTHM H 3 B Ha npoaonxeHHe EH nepneHAHxynap BA. Tax xax yron 
BEA npencraBnaeT pa 3 Hocrb BcneACTBHe HepaBeHCTBa JlyHH, to oh 6 yAeT paBeH 
0;46 rpanycoB, 360 xotophx cocraBnaioT aeTHpe npaMHx yrna, hah 1;32 
TaxoMy, xaxHx 360 dyaeT b a»yx npaMHx yrnax. TaxnM o6pa30M, nyra Ha 
npaMoii BA dyaeT paBHa 1;32 rpaaycy, xaxnx b oxpyxHocra oxono 
npaMoyroAbHoro TpeyronbHHxa EBA dyaeT 360, a CTaraBaeMaa eio npaMaa 
BA paBHa 1;36 nacre, xaxnx b ranoTeHy3e EB dyaeT 120. TaxnM o 6 pa 30 M, 
ecnH npaMaa BE paBHa 48;48 nacraM, a paanyc BH annpHKna — 5;15, to b 
npaMoii BA Taxnx nacren dyaeT 0;39. H, cneAOBaTenbHO, ecnn paanyc BH 
3nHu,Hxna npnHaTb 3 a 120, to npaMaa BA dyaeT paBHa 14;52 thkhm nacraM, 
a CTaraBaeMaa eio nyra — 14; 14 rpaaycaM, xaxnx b onncaHHoft oxono 
npaMoyroAbHoro TpeyronbHHxa BHA oxpyxHocra dyaeT 360. CneAOBaTenbHO, 
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yroji BHA 6yyeT paBeH 14; 14 rpayycaM, xaxnx b yByx npaMHx yrjiax 
coyepxnTca 360, a ocraxjiyHHca yroA EBH paBeH 12; 42 t 3 xhm *e rpayycaM, 
hah *e 6;21, xaxnx b aerapex npaMHx yraax 6yyeT 360. C.ieflOBaTejibHo, 
crojibKHM rpayycaM 6yyeT paBHa Ayra H@ anwyHXAa, ripeycTaBAaiomaa 
paccToaHHe JlyHH ot HCTHHHoro nepnrea. 

Ho Tax xax b momcht HafiAioyeHna JlyHa OTCTosuia Ha 185;30 rpaAycoB ot 
cpeAHero anorea, to acHO, aro cpeyHHH nepnreH 6yyeT npeAinecTBOBaTb JlyHe, 

T.e. roaxe H. TorAa nycTb oh 6yAeT b roaxe M. IIpoBeAeM npaMyx) BMN h 
H3 ToaxH E onycTHM Ha Hee nepneHyHxyAap E3. Tax xax conaacHO AOxa3aHHOMy 
Ayra 0H paBHswacb 6;21 rpaAycaM, a HM npeynonaraeTca paBHoii 5;30 rpayycaM 
paccTOHHHH ot nepnrea, Tax hto Bca Ayra 0M nojiyaaeTca paBHoii 11;51 
rpaAycaM, to h yron EB3 6yAeT paBHaTbca 11;51 rpaAycaM, xaxnx b aeTbipex 
npaMHx yraax coyepxHTca 360, hah 23;42 TaxHM, xaxHX b AByx npaMHx 
yrAax 6yAeT 360. TaxHM o6pa30M, h Ayra Ha npaMOH EH 6yyeT paBHa 23;42 
rpaAycaM, xaxHx b oxpyxHOCTH oxoao npaMoyroAbHoro TpeyroAbHnxa BEE 
coyepxHTca 360, a caMa npaMaa EH paBHa 24;39 aacTaM, xaxHx b ranoTeHy3e 
BE coyepxHTca 120. H, CAeyoBaTeAbHO, ecAH npaMaa BE paBHa 48;48, to b 
npaMOH EH Taxnx aacreft 6yAeT 10;2. flajiee, Tax xax yroA AEB paBHsuica 374 
177;52 rpaAycaM, xaxnx b yByx npaMbix yrAax coyepxHTca 360, a yroA 
EBN paBHajica 23;42 TaxHM xe rpaAycaM, to noAyaaioiyHHca b ocTaTxe yroA 
ENB 6yyeT paBeH 154; 10 thxhm xe rpaAycaM. CneyoBaTeAbHO, Ayra Ha npaMOH 
EH paBHa 154; 10 rpaAycaM, xaxwx b onncaHHOH oxoao npaMoyroAbHoro 
TpeyroAbHHxa ENE oxpyxHOCTH coyepxHTca 360, a caMa npaMaa EE paBHa 
116;58 aacTaM, xaxnx b ranoTeHy3e EN HMeeTca 120. M, CAeyoBaTeAbHO, ecAH 
npaMaa EH paBHa 10;2, a paccToaHHe AE Mexyy yeHTpaMH 10; 19, to b npaMOH 
EN Taxnx aacTeH 6yAer 10; 18. CAeAOBaTCAbHO, npoxoyaiyaa aepe3 cpeAHHH 
nepHrefi npaMaa BM, HanpaBAeHHaa x N, OTcexAa OTpe3ox EN, npH6AH3HTeAbHO 
paBHblH AE. 

AHaAoranHO 3T0My AAa AOxa3aTCAbCTBa toto, aTO to xe caMoe nponcxoAHT 
h b npoTHBonoAoxcHHx aacTax axcyemrpa h annyHXAa, mu Bu6pajiH, xax yxe 
cxa3aAH, H3 paccToaHHH, Ha6A«3AeHHHx Ha PoAOce rnnnapxoM, to, xoTopoe 
6buio ycMOTpeHO hm b tom xe caMOM 197 roAy nocAe cMepTH AnexcaHypa, 37 J 
17-ro HHCAa enmeroxoro Mecaya IlaHHH 29 , b 91/3 aacoB. B otom Ha6AK)yeHHH, 
roBopHT oh, CoAHye ycMaTpHBaAocb Ha 11 6e3 1/10 rpaAycax Paxa, h bhahmoc 
nonoxeHne JlyHbt 6 hao caMoe 6oAbinee Ha 29 rpaAycax JIbBa. 3 to 6hao h 
HCTHHH oe ee noAoxeHne, Tax xax Ha PoAOce npH6AH3HTeAbHO aepe3 oahh aac 
nocAe noAyAHa JlyHa, HaxoAacb b xoHye JIbBa, He yaeT Hnxaxoro napaAAaxca 
no AOAroTe 30 . CAeAOBaTeAbHO, b ynoMaHyToe BpeMa paccroaHHe Mexyy 
hcthhhhmh noAoxceHHaMH CoAHya h JlyHH 6 hao 48;6 rpayycoB b HanpaBAeHHH 
nocAeAOBaTeAbHocTH 3HaxoB. Ho Tax xax Ha6AK>yeHHe 6 hao cacabho 17-ro 
ancAa Mecaya riaHHH, aepe3 31/3 aaca nocAe noAyyHa MecTHoro BpeMCHH, 
XOTOpHe TOrya Ha POAOCe COCTaBAHAH npH6AH3HTeAbHO 4 paBHOAeHCTBeHHHX 
aaca, to npomeymee BpeMa ot npHHaToit hhmh anoxn ao Ha6AK)yeHHa cocraBAaeT 
620 eraneTCXHx royoB, 286 ahch h 4 paBHoyeHCTBeHHux aaca no o6HaHOMy 
caeTy, hah 3Vz aaca no ToaHOMy. Hah aroro BpeMeHH mu ToaHO Tax xe 
HaxoyHM, aTO cpeyHee CoAHye 6 hao Ha 12;5 rpayycax Paxa, HCTHHHoe xe — 

Ha 10;40, a cpeyHee noAOxeHne JlyHH no yoAroTe 6hao Ha 27;20 rpayycax 
JIbBa. TaxHM o6pa30M, paccroaHHe ot cpeyHero noAoxeHHa JlyHH yo hcthhhoit) 
noAoxeHna CoAHya cocraBAaeT 46;40 rpayycoB, a aHOMaAHa, OTcanTaHHaa ot 
cpeyHero anorea annyHXAa, paBHaAacb 333;12 rpayycaM 31 . 
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YCTaHOBHB 3TO, B03bMCM OnaTb 3XCU.eHTpnaeCXHH Kpyr JlyHbl ABF C ueHTpOM 
376 a h anaMeTpoM AAT [pnc. 5.5]. FlycTb Ha stom anaMeTpe HaxoanTca neHTp 
E xpyra aepc3 cepeanHu 3H3kob; okoao tohxh B onniueM JiyHHWH annunKA 
ZH© h npoBeaeM coeanHHTeAbHue npaMue AB h E0BZ. 

Tenepb, Tax xax yflBoeHHaa cpeaHaa aaoHrauna CoAHija h JlyHU coaepxcHT 
90;30 rpaaycoB, to cornacHO ycMOTpeHHOMy Bbiiue yroa AEB coaepxHT 90;30 
rpaaycoB, xaxnx b aeTupex npaMux yraax dyaeT 360, hah xce 181 Taxnx, 
xaxnx 360 dyaeT b aByx npaMux yraax. 

CjieflOBaTCJibHO, ecjiH, npoaOAxcnB BE, 
onycTHM Ha Hee n3 A nepneHanxyaap 
AK, to yroa AEK dyaeT paBHbiM 
AonoaHaiomHM flo flByx npsiMbix yraoB 
179 rpaaycaM. TaxnM odpa30M, ayra 
Ha npaMoii AK dyaeT paBHa 179 thxhm 
rpaaycaM, xaxHX b onncaHHon okoao 
npaMoyroabHoro TpeyroabHnxa AEK 
OKpyxHocTH coaepxcnTca 360, a Ayra 
t7 7 Haa npaMoii EK paBHa 1 rpaAycy, 

AonoAHaiomeMy ao noayoxpyxcHOCTH. 

M, CACA0B3TCAbH0, H3 CTaTHBaeMblX 

hmh npaMbix AK dyaeT paBHa 119;59 
aacraM, xaxnx b rnnoTeHy3e AE co- 
Acp*HTca 120, a EK paBHa 1;3 Taxofi 
xcc aacTH. TaxnM o6pa30M, ecAH pac- 
CToaHHC AE Meacay peHTpaMH paBHo 
10; 19, a paanyc BA axcpeHTpa 49; 41, to npaMaa AK dyaeT paBHa 
npn6AH3MTCAbHo 10; 19 t3khm aacTHM, a EK — 0;5. H Tax xax xBaapaT 
AK, BbiaTCHHbiM H3 KBaApaTa BA, aaer XBaapaT BK, to mu noayaHM, hto Bca 
npaMaa BK paBHa 48;36, a pa3HOCTb EB — 48;31 TaxnM ace aaciaM. 

3aTCM, Tax xax paccroaHne cpeaHero noaoaceHHa JlyHU ot hcthhhoto 
noAOxeHHa Coahua pasHaaocb 46;40 rpaaycaM, a paccroaHHe Meacay hcthhhumh 
noaoacCHHaMH — 48;6, to paaHOCTb BcaeacrBHe HepaBeHCTBa b 1;26 rpaayc 
npHxoAHTca npndaBaaTb. npeanoaoxcHM, hto JlyHa, nocxoabxy OHa HaxoaHTca 
oxoao anorea 3nnu,nxAa, 6yaeT b Toaxe H. npOBeaa coeaHHHTeabHue npaMue 
EH h BH, onycTHM Ha EH H3 B nepneHanxyaap BA. 

Tax xax yroa BEA paBeH 1;26 rpaaycy, 360 xoTopux aaiOT aeTupe npaMux 
yraa, hah 2;52 rpaaycaM, xaxHx 360 paBHU a»yM npaMUM yraaM, to ayra Ha 
npaMoii BA paBHa 2;52 rpaaycaM, xaxnx b onHcaHHoir oxoao npaMoyroabHoro 
TpeyroAbHHxa BEA oxpyjKHocrn coaepacHTca 360, caMa ace npaMaa BA paBHa 
m 2;59 aacTaM, xaxHx b mnoTeHy3e EB HMeeTca 120. CaeaoBaTeabHO, earn 
npaMaa EB paBHa 48;31 aacraM, a paanyc BH anHunxaa— 5; 15, to b npaMoii 
BA TaxMx aacTcii dyaeT 1; 12. TaxHM o6pa30M, ecjiH npimaTb ranoTeHy3y 
BH 3a 120, to BA dyaeT paBHa 27;34 thxhm aacraM 32 , a cramBaeMaa eio ayra — 
26;34 rpaaycaM, xaxHx b onncaHHon oxoao npaMoyroabHoro TpeyroabHHxa 
BHA oxpyxcHocrH coaepxcHrca 360. M, 3HaanT, yroa BHA dyaeT paBeH 26;34 
rpaaycaM, xaxnx b asyx npaMux yraax dyaeT 360; Becb ace yroa ZBH dyaeT 
paBeH 29;26 TaxHM rpaaycaM, hah 14;43 TaxHM, xaxnx b aeTupex npaMux 
yraax coaepxcnTca 360. CAeaOBaTCAbHO, croAbXHM xce rpaaycaM dyaeT paBHa ayra 
HZ onnunxAa, npeacraBnaiomaa paccroaHne ot JlyHU ao HCTHHHoro anorea. 




146 


V.6. 06 onpedejienuu ucmuHHOto tio.iox.eHun Jlynu 


Ho TaK Kax bo BpeMsi Ha6^K)aeHHH JlyHa OTCToaaa ot cpeaHero anorea Ha 
333; 12 rpaayca, to, ecjiH npeanoaoxHTb, mto cpeflHHH anoreii [HaxoaHTca ] b 
M, npoBeaeM coeaHHaiomyio npaMyio MBN h H3 tomkh E onycTHM Ha Hee 
nepneuaHKyaap EE, Bca ayra HZM 6yaeT paBHa aonoaHaiomHM ao nojiHoii 
OKpyxHOCTH 26;48 rpaaycaM, a ocraTOK ZM — 12;5 rpaaycaM. TaKHM o6pa30M, 
yroa MBZ mm EBE 6yaeT paBeH 12;5 rpaaycaM, 360 kotophx coCTaBaaioT 
aeTbipe npaMHx yraa, nan 24; 10 t3khm, 360 kotophx paBHU aayM npaMHM 
yraaM; h ayra Ha EE 6yaeT paBHa 24; 10 rpaaycaM, xaxnx b onncaHHOH OKoao 
npHMoyroabHoro TpeyroabHHKa BEE OKpyxHOCTH 6yaeT 360. CaMa *e npaMaa 
EE paBHa 25;7 TaKHM nacraM, k3khx b nmoTeHy3e BE coaepxHTca 120. H, 379 
caeaoBaTeabHo, ecan npaMaa BE paBHa 48;31, a paccToaHHe AE Mexay 
uempaMH 10; 19, to npaMaa EE t3khx aacTeil 6yaeT coaepxaTb 10;8. 3aTeM, 

TaK KaK yroa AEB npeanoaaraeTca coaepxamHM 181 Taxon rpaayc, 360 kotophx 
paBHU asyM npaMHM yraaM, a yroa EBN no aoxa3aHHOMy paBeH 24; 10, TaK 
hto ocraiomHHca yroa ENB coaepxHT 156;50 tbkhx rpaaycoB, to h ayra Ha 
npHMoii EE oxaxeTca paBHoft 156;50 rpaaycaM, KaKHx b onncaHHOH OKoao 
npHMoyroabHoro TpeyroabHHKa ENE OKpyxHocra 6yaeT 360, caMa ace npaMaa 
EE paBHa 117;33 aacraM, KaKHx b ranoTeHy3e EN 6yaeT 120. H, caeaoBaTeabHo, 
ecan npaMaa EE paBHa 10;8, a paccroaHHe AE Mexay uchtp3mh 10; 19, to b 
EN TaKHx nacre# 6yaeT 10;20. H noaroMy npoBeaeHHaa nepe3 cpea«HH anorefi 
M npaMaa MB, HanpaBaeHHaa k N, Toxe OTceKaeT OTpe30K EN, npH6aH3HTeabHO 
paBHHH paccToaHHio AE Mexay ueurpaMH. 

H mh Hainan, mto npH6aH3HTeabHo Taxae xe OTHOmeHHa noaynaiOTca h 
H 3 MHornx apyrax Ha6aioaeHHH, TaK mto oto yKpenaaeT Hame npeanoaoxeHHe, 
mto JlyHe CBOHCTBeHHo HexoTopoe «H3KaoHeHHe» b noaoxceHHH annuHKaa, 
npHMeM peHTp annuHKaa coBepinaeT noaHuft o6opoT BOKpyr ueHTpa E xpyra, 
npoxoaamero Mepe3 cepeaHHH 3HaxoB, ho anaMeTp ero, onpeaeaaiomHft 
noaoxeHHe cpeaHero anorea, hhkhk He 6yaeT HanpaBaeH k ueHTpy E 3 «o 
paBHOMepHoro BpameHna, KaK y apyrax naaHeT, ho Bceraa noiiaeT k 
H axoaameiteH c apyron cropoHH TOMKe N Ha paccroaHHH, paBHOM paccToaHHio 
AE Mexay ueHTpaMH. 


6. O tom, xax reoMeTpHHecKH no nepHOaHMecKHM aBHxeHHHM 
onpeaeaaeTca hcthhhoc noaoxeHHe JlyHH 

U,OKa3aB Bee sto paccMOTpeHHHM BHine MeroaoM, mh aoaxHH KocHyTbca 
Toro, k3khm o6pa30M a-nsi OTaeabHux noaoxeHHH JlyHH nocae ycTaHOBaeHHa 
BeaHMHH cpeaHux uBHxceHHH n o MHcaeH hum 3HaneHHaM aaoHrauHH h noaoxeHHio 
JlyHH Ha annuHKae onpeaeaHTb npn6aBaaeMHH Han BHMHTaeMHH npocra(J)epe3, 
aaioiuHH nonpaBKy aaa cpeanero asHxeHHa JlyHH no aoaroTe, odycaoBaeHHyio 
npoHcxoaameH ot aHOMaann pa3HocTbio. OnpeaeaeHne BeaHMHHH otoh nonpaBKH 
Ha OCHOB3HHH TeOpeM, nOao6HHX BHineH3aOXeHHHM, npOH3BOaHTCH npH nOMOIUH 
reoMeTpHMecKHx nocrpoeHHH 33 . 

flencTBHTeabHo, a^ia npnMepa Ha nocaeaHeM H3 npHBeaeHHHx BHine 
nepTexeii [pnc. 5.5] B03bMeM Te xe caMue nepHoannecKHe aBHxeHHa aaa 
aaoHrauHH h aHOMaann, T.e. a^ia aaoHrauHH — noayMaioiuHecH H3 yaBoeHua 
90;30 rpaaycoB, a a-nst aHOMaanu — 333; 12 rpaayca paccroaHHa ot cpeanero 38i 
anorea anHumcaa [pnc. 5.6]. Bmccto nepneHaHKyaapa EE npoBeaeM NE, a 
TaKxe HA bmccto BA. ripu noMomn Tex *e caMux paccyxaeHH# no 3 aaaHHbiM 
yraaM npn ueHTpe E h paBHHM Mexay co6oh rnnoTeHy 3 aM AE h EN noKaxeM, 
mto Kaxaaa H3 npaMHx AK h NE cocraBaaeT npH6aH3HTeabHO 10; 19 TaKHx 
nacre#, k3khx b paanyce AB aKCueHTpa HMeeTca 49;41, a b paanyce BH 
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siraimiuia 5; 15; KaxAaa H3 npaMHx EK h EE dyaeT paBHa 0;5 thkhx xe 
aacreft, a bcjic^ctbhc 3Toro bch BK, xax mu noK33ajiH paHee, 6yaeT paBHa 
48;36 t3khm *e aacraM, h Taxxe BE paBHa 48;31, a BE — ocTaromHMca 
48;26 aacraM. TaKHM o6pa30M, nocKOAMcy cyMMa KBaapaTOB Ha BE h EN aaeT 
KBaapaT Ha BN, a^HHa nocAeAHeft ahhhh nonyaHTca paBHOft 49;31 thkhm 
aacraM, k3khx b npaMoft NS coAepxaAocb 10;19. M, cjieaoBaTejibHo, ecjin 
ranoTeHy3a BN paBHa 120, to b 
npHMoii NE t 3 khx aacreft dyACT 
npH6AH3HTeAbHO 25, a CTHinBaeMaa 
eio Ayra paBHa 24;3 rpaAycaM, kakhx 
b onHcaHHOH okoao npaMoyroAbHoro 
TpeyroAbHHKa BNE OKpyxHocm HMe¬ 
eTca 360. TaKHM o6pa30M, yrcwi 
NBE, hah ZBM, 6yAeT paBeH 24;3 
rpaAycaM, 360 kotopmx coctabahiot 
A sa npsiMbix yrAa, hah npHdAH3HTeAb- 
ho 12; 1 TaKHM, xaKHx 360 co- 
AepxHTca b aeTbipex npsiMhix yrAax. 

CAeAOBaTeAbHO, ctoabkhm rpaAy¬ 
caM [ 12; 1 ] 6yAeT paBHa Ayra ZM 
3IIHU,HKAa. 

Ho TaK Kax Toaxa H, b KOTopoft 
HaxoAHTca JlyHa, otctoht ot cpeAHero 
anorea M Ha AonoAHaiomHe ao oahoh 
OK pyxHOCTH 26;48 rpaAycoB, to mu 
noAyaHM, hto ocraiomaaca Ayra HZ 
6 yAeT paBHa 14;47 rpaAycaM. TaKHM o6pa30M, h yroA HBZ 6yAeT paBeH 14;47 
rpaAycaM, 360 kotopwx coct3bahiot aeTMpe npaMbix yrAa, hah 29;34 TaKHM, 
360 KOTopbix paBHaioTca A«yM npaMUM yrAaM; h croamaa Ha HA ayra 6yaer 
paBHa 29;34 rpaAycaM, k3khx b onncaHHoft okoao npaMoyroAbHoro TpeyroAbHHKa 
HBA oKpyxHocTH 6yAeT 360, a Ayra Ha AB paBHa ocraAbHbiM AonoAHaiomHM 
AO noAyOKpyxHOCTH 150;26 rpaAycaM. H, 3HaaHT, H3 crarHBaiomHx hx npaMbix 
HA dyaeT paBHa 30;37 aacraM, kakhx b ranoTeHy3e BH HMeeTca 120, a 
AB paBHa 116;2 TaKHM *e aacraM. TaKHM o6pa30M, ecAH paAHyc BH anni^HKAa 
paBHaeTca 5; 15 aacraM, a BE, corAacHO AOKa33HHOMy, 48;31 aacTaM, to b 
HA TaKHX aacTeii 6yAeT 1;20, a b AB TaKHx xe 5;5. H, CAeAOBaTeAbHO, Bca 
EBA 6yAeT paBHa 53;36 TaKHM aacraM, kakhx b AH 6hao 1;20. H aanee, 
Tax KaK cyMMa kb3ap3tob Ha hhx AaeT KBaapaT Ha EH, to ana aahhh EH 
noAyaHM npn6AH3HTeAbHO 53;37 t3khx xe aacrn. TaKHM o6pa30M, ecAH npnHaTb 
rnnoTeHy3y EH 3a 120, to b HA t3khx aacreft 6yAeT 2;59, a CTarnBaeMaa 
eio Ayra paBHa 2;52 rpaAycaM, Kaxnx b onncaHHOft okoao npaMoyroAbHoro 
TpeyroAbHHKa EHA oxpyxHOCTH coAepxHTca 360. M, CAeAOBaTeAbHO, onpeae- 
AaioiuHH pa3HOCTb ot 3H0M3AHH yroA HEA dyaeT paBeH 2;52 rpaAycaM, k3khx 
b AByx npaMwx yrAax dyaer 360, hah 1;26 rpaAycy, Kaxnx 360 HMeeTca b 
aeTbipex npaMbix yrnax. 3 to h TpefkmaAocb noxasaTb. 

7. nocTpoeHHe Ta6AHUbi AAa noAHoro HepaBeHCTBa JlyHbi 

Hto6h npn noMomH TadAnaHbix aaHHwx AaTb cnoco6 npocToro onpcACAeHHa 
npocTa(J)epe30B AAa OTaeAbHbix noaoxeHHft, mm aohoahhah yxe npHBeacHHyio 
h3mh Bbiine Ta6AHny AAa npocToro HepaBeHCTBa 34 , npHcoeAHHHB k Heft ctoaShw, 
npn noMoniH kotopmx moxho yAo6HO BBecTH nonpaBKy h Ha BTopoe HepaBeHCTBO. 


A 
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V.7. IlocmpoeHue ma6jiuu,bi djui noRHoeo nepaaeHcmaa Jlynu 


n pw ce cocTaBjieHHH mu Bocno^b30Ba^HCb onaTb tcmh xe reoMeTpHaecxHMH 
MCToaaMH. nocjie nepBHx A»yx ctoa6uob, coAepxcamnx ancjia [apryMeHTa ] 35 , 

MH nOMGCTHAH TpeTHH CTCUlfelJ, COAepXCaiAHH npOCTa(J)epe3H AAH BeAHHHHH 
AHOMAAHH, HTC)6h MOXCHO 6HAO C0CT3BJieHH0e H3 CpeAHHX flBHXeHHH paCCTOHHHC 384 
JlyHbi ot cpeAHero anorea M nepecaHTaTb Ha hcthhhhh anoreii Z. Mh HauuiH 
mx TeM *e caMbiM cnocodoM, kakhm no 3aAaHHoii 3A0Hrau,HH b 90;30 rpaAycoB 
onpeflejiHAH , hto Ayra ZM paBHa 12; 1 rpaAycaM (a sto 6hao cacahho aah 
Toro, hto6h noKa3aTb, hto ecAH JlyHa otctoht ot cpeAHero anorea M Ha 
333; 12 rpaAyca, to ee paccroaHHe ot hcthhhofo anorea noAyaaeTca nocjie 
caojxchhh, ohcbhaho, paBHHM 345; 13 rpaAycaM, aah xaxHx h CAeAyeT 6paTb 
o6ycAOBAeHHHe snmxHKAOM npocTa(J)epe3bi [Ao6aBAaeMwe ] k cpeAHeMy abh- 
aceHHio no AOAroTe). Tax *e h aah Apyrax hhcaobmx 3HaaeHHH 3A0Hrau,HH 
onpeAeAaroTca no cooTBeTCTByiomHM oTpe3xaM BeAHMHHH BHineynoMHHyTHx 
npocTa(J)epe30B. Tax bot, mto6h He roBopHTb cahihkom mhoto OTHOCHTeAbHO 
xaxAoro oTAeAbHoro CAyaaa, mm Ha ocHOBaHHH takhx ace BHMHCAeHHH noAyaHAH 
aHCAa, xOTopHe h noMecTHAH cooTBeTCTBeHHO b TpeTHH croA6eu, 36 . H3 
CAeAyx3in;Hx ctoa6uob aeTBepTbiH coAepxHT yjxe npnBeAeHHMe b nepBOH Ta6AHu;e 
BeAHHHHH HepaBeHCTB3, 06 yCA 0 BAeHH 0 TO 3nHU,HKAOM, B npeAnOAOJKeHHH, HTO 

Ha ocHOBaHHH OTHomeHHa 60 x 5; 15 HaH6onbinHH npocTa(J)epe3 AOcraraeT 
npn6AH3HTeAbH0 5;1 rpaAycoB 37 . IIhthh croAOeu, coAepxcHT pa3HOCTH, noAyaaio- 
iAHeca BCAeACTBHe BToporo HepaBeHCTBa no cpaBHeHHio c nepBMM, npn ycAOBHH, 
hto 3Aecb HaH6oAbmHii npocrac^epea (corAacHO OTHomeHHro 60 x 8) noAyaaeTca 385 
nocAe CAoxceHHa paBHHM TVz rpaAycaM 38 . TaxHM o6pa30M, mctbcpthh eroAdeu, 
onpeAeAaeT BeAHHHHy HepaBeHCTBa aah noAOxceHHa annuHXAa b anoree 
axcueHTpa Ana ch3hthh, a naTUH — h36htkh, npHSaBAaeMue x BeAHUHHe 
HepaBeHCTBa, nonyaaiomeroca b nepHree axcyeHTpa, AAa noAoxceHHa JlyHM, 
pa3ACAeHHofi nonoAaM. Hto6h nonyaaTb 
Taxxe npnSaBAaeMHe aoah cooTBeTCTBy- 
ioiuhx h36htxob h AAa npoMexyTOHHHx 
noAoxceHHH annuHXAa, mh Ao6aBHAH inecTOH 
CTOA6eu, coAepxamHH inecTHAecaTHe aoah, 
xoTopne HyxHO aah xaxAoro 3HaaeHHH 
SAOHrauHH 6paTb ot cooTBeTCTByiomeH Be- 
ahhhhh pa3HHu,H h npnOaBAHTb x noMe- 
meHHOMy b aeTBepTOM ctoa6u,c npocTa- 
<|>epe3y ot nepBoro HepaBeHCTBa 39 . 

M 3to 6hao cAeAaHo hamh CAeayiomHM 
o6pa30M 4 °. riycTb ABr [pnc. 5.7] 6yaeT 
onaTb axcueHTpHaecxHM xpyroM JlyHM c 
ueHTpoM A h AnaMeTpoM AAI\ Ha xotopom 
npeanoAoxcHM HaxoAamHMca u;eHTp E xpyra 
aepe3 cepeAHHH 30AHaxaAbHux co3bc3ahh. 
B3hb xaxyio-HHdyAb Ayry AB h onncaB oxoao B annuHXA ZH0K, npoBeAeM 
npHMyio EBZ. IlycTb, HanpHMep, asho 3HaaeHHe SAOHrauHH 60 rpaAycoB, Tax 
hto Ha ocHOBaHHH AOxa3aHHoro BHme yroA AEB 6yAeT paBeH yABoeHHOMy 386 
ancAy rpaAycoB 3aaaHHOii aAOHrauHH, T.e. 120. M3 tohxh A Ha npoAOAxeHne 
BE onycTHM nepneHAHxyAap AA, npoBeaeM npaMyio HBKA h npeanoAOXCHM, 
hto npoBeAeHHaa H3 neHTpa E x JlyHe npaMaa EMN 6yaer xacaTeAbHoil x 
anHUHXAy (hto6h noAyaHTb HaiifjOAbinee 3HaaeHHe pa3HOCTH ot HepaBeHCTBa), 

H COeAHHHM B H M. 
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TaK KaK yroa AEB npeanoAaraeTca pbbhhm 120 rpaAycaM, 360 kotophx 
cocraBAaiOT aerape npaMHx yrjia, hah 240 t3khm, 360 kotophx coaepxaTca 
b AByx npaMHx yraax, to yroA AEA 6yAeT paBHarbca AonoAHaiomHM ao AByx 
npaMHx yrAOB 120 rpaAycaM. TaKHM o6pa30M, Ayra Ha npaMoii A A 6yAer 
paBHa 120 rpaAycaM, xaxHx b onncaHHOH okoao npaMoyroAbHoro TpeyroAbHHKa 
AEA coAepxHTca 360, a Ayra Ha EA dyaeT paBHa ocrajibHHM AonoAHaiomHM 
ao noAyKpyra 60 rpaAycaM. H, CAeAOBaTeAbHO, H3 CTaraBaiomHx sth Ayra 
npaMHx EA 6yAeT paBHa 60 aacraM, kbkhx b ranoTeHy3e AE coAepxHTca 

387 120, a AA paBHa 103;55 TaKHM aacraM. 3HaaHT, ecjm npaMaa AE paBHa 10; 19 
h tohho TaK *e AB paBHa 49;41, to b npaMoii EA tbkhx aacTen dyaer 
npH6AH3HTejibHO 5; 10, a b AA tohho TaK ace 8;56. H TaK KaK KBaApaT AA, 
BHaTeHHHH H3 KBaApaTa BA, AaeT b ocraTxe KBaapaT BA, to, 3HaanT, aahhh 
Been npaMoii BEA 6yAeT paBHa 48;53, a ocTaTox EB — 43;43 aacTHM, Kaxnx 
b paAHyce MB anHUHKjia 6yAeT 5; 15. C;ieAOBaTe;ibHo, ecjiH ranoTeHy3a EB 
paBHa 120, to b npaMoft BM dyaeT 14;25 tbkhx aacreH, a b craraBaeMOH eio 
Ayre — 13; 48 rpaAycoB, kbkhx b onncaHHOH okoao npaMoyroAbHoro Tpey¬ 
roAbHHKa BEM OKpyacHOCTH 6yAeT 360. 3HaaHT, yroA BEM, npeACTaBAsnomHH 
HaH6oAbmyio pa3Hocrb ot aHOMaAHH, paBeH 13;48 rpaAycaM, kbkhx b AByx 
npaMHx yrAax 6yAeT 360, hah 6;54 TaKHM, kbkhx 360 6yaeT b aeTHpex 
npaMHx yraax. CAeAOBaTeAbHO, aah TaKoro sHaaeHHa SAOHrauHH cooTBeTCTByio- 
maa BeAHaHHa pa3HOCTH ot bhombahh dyaer Ha 1;53 rpaayc OTAnaaTbca ot 
noAyaaiomHxcH b anoree 5;1 rpaaycoB. Ho Bca pa3HHu,a ao cooTBeTcrayiomeH 
BeAHaHHH b nepHree cocraBAaeT 2;39 rpaAyca; CAeAOBaTeAbHO , ecan HandoAb- 
myio pa3HHuy npeanoAoxcHTb paBHoir 60, to pa3HHu,a b 1;53 rpaAyc dyaeT 
cooTBeTCTBOBaTb 42;38, hto mu h noMecTHAH b rnecTOM ctoa6uc b cTpoxe, 

388 COOTBeTCTByiOmCH HHCAy 120 rpaAyCOB 3A0HraU,HH. 

ToaHO Tax *e mu BHancAHAH aoah pa3HocreH ot AByx h epa bchctb , 
noAyaeHHHe sthm mctoaom, h aah ocraAbHHx 3naaeHHH apryMeHTa h noMecTHAH 
HX, npeACTaBHB B UieCTHAeCaTHX AOAaX OT pa3HOCTH [B nHTOM CTOAdae] a^ih 
cooTBeTCTByiomHx 3HaaeHHH apryMeHTa, npaaeM ueAne 60 [inecTHaecaTHx ] 
6yAyT cooTBeTCTBOBaTb, KOHeaHO, yABoeHHUM 90 rpaAycaM SAOHrauHH, KOTopue 
npeACTaBAHKDT 180 rpaaycoB nepnrea 3KCU,eHTpa. 

Mh noMecTHAH TaKxe [b TadAHue] ceabMOH croAdeu, coaepxcamHH 
noAOTKeHHa JlyHH no innpoTe AAa k3tkaoh ToaKH Kpyra aepe3 cepeAHHH 3H3kob, 
OTcaHTHBaa hx no xpyry, npoxoaameMy aepe3 ero noaiocH, T.e. BeAHaHHH Ayr 
3Toro Kpyra [3aKAioaeHHHe ] Mexay KpyroM, npoxoAHmHM aepe3 cepeAHHH 
3H3KOB, H H3KAOHHHM KpyTOM AyHHOH OpdHTH, HMeiOH^HM C HHM o6mHH U,eHTp, 
AAa KaxAoro noAoxceHHa JlyHH Ha nocaeaHeM. JJah 3Toro mh BocnoAb30BBAHCb 
TeM *e c3mhm MeTOAOM, kotophm BHHHCAaAH Ayra Kpyra, npoxoaamero aepe3 
noaiocH paBHOACHCTBeHHoro, coAepxcaniHeca Mexay paBHOACHCTBeHHHM h 
npoxoAantHM aepe3 cepeAHHH 3h3kob 30AHaKa 41 . ToabKO 3Aecb Ayra, 3aKAio- 
aaromaaca Mexmy 30AH3K3AbHHM KpyroM h ceBepHoii hah ioxhoh rpaHHU,3MH 
HaKAOHHoro Kpyra AyHHOH op6hth h OTcaHTHBaeMaa no 6oAbmoMy xpyry, 
npoxoAameMy aepe3 noAtocn ynoMaHyTHx [KpyroB], 6yAeT paBHa 5 rpaAycaM, 
TaK KaK BuaHCAeHHa rnnnapxa h hbuih oTHOCHTeAbHO cbmhx ceBepHux h 

389 C3MHX K3XCHHX BHAHMHX nOAOXCHHH nOKa3aAH, HTO HMCHHO TaKHM npH- 

6AH3HTeAbHO noAyaaeTca HandoAbinee otkaohchhc JlyHH b o6e ctopohh ot 
Kpyra, npoxoAamero aepe3 cepeAHHH 30AHaKaAbHHx co3Be3AHii 42 . IIoaTH Bee 
H36aK)A6HHH ee noAO)KeHHH, BHnOAHeHHHe HAH OTHOCHTeAbHO 3Be3A, HAH npn 
noMOiHH HHCTpyMeHTOB, BnoAHe corAacyiOTca c t3khmh 3HaaeHHaMH HaHdoAbinHx 
OTKAOHeHHH no niHpoTe, hto 6yAeT noaTBepxaeHO nocaeayiomHMH AOKa3aTeAb- 
CTB3MH. H TadAHua noAHoro AyHHoro HepaBeHCTBa TaKOBa 43 . 
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28 12 

0 16 

96 

264 

12 28 

5 1 

2 38 

29 49 

0 32 

99 

261 

12 39 

5 0 

2 39 

31 25 

0 48 

102' 

258 

12 48 

4 59 

2 39 

33 1 

1 3 

105 

255 

12 56 

4 57 

2 39 

34 37 

1 17 

108 

252 

13 3 

4 53 

2 38 

36 14 

1 33 

111 

249 

13 6 

4 49 

2 38 

37 50 

1 48 

114 

246 

13 9 

4 44 

2 37 

39 26 

2 2 

117 

243 

13 7 

4 38 

2 35 

41 2 

2 16 

120 

240 

13 4 

4 32 

2 32 

42 38 

2 30 

123 

237 

12 59 

4 25 

2 28 

44 3 

2 43 

126 

234 

12 50 

4 16 

2 24 

45 28 

2 56 

129 

231 

12 36 

4 7 

2 20 

46 53 

3 8 

132 

228 

12 16 

3 57 

2 16 

48 18 

3 20 

135 

225 

11 54 

3 46 

2 11 

49 32 

3 32 

138 

222 

11 29 

3 35 

2 5 

50 45 

3 43 

141 

219 

11 2 

3 23 

1 58 

51 59 

3 53 

144 

216 

10 33 

3 10 

1 51 

53 12 

4 3 


213 

10 0 

2 57 

1 43 

54 3 

4 11 

150 

210 

9 22 

2 43 

1 35 

54 54 

4 20 

153 

207 

8 38 

2 28 

1 ” 

55 45 

4 27 

156 

204 

7 48 

2 13 

1 19 

56 36 

4 34 

159 

201 

6 56 

1 57 

1 11 

57 15 

4 40 

162 

198 

6 3 

1 41 

1 2 

57 55 

4 45 

165 

195 

5 8 

1 25 

0 52 

58 35 

4 50 

168 

192 

4 11 

1 9 

0 42 

59 4 

4 54 

171 

189 

3 12 

0 52 

0 31 

59 26 

4 56 

174 

186 

2 11 

0 35 

0 21 

59 37 

4 58 

177 

183 

1 7 

0 18 

0 10 

59 49 

4 59 

180 

180 

0 0 

0 0 

0 0 

60 0 

5 0 


CeBepHbiH 

npefle^ 


IO>KHbIH 

npefleji 
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9. O BbIHHCJieHHH ABHBCeHHB JlyHbl B LjejIOM 

Kor^a mu 3axoTHM npn nOMOiun onHCaHHOH Ta6jiHU,u BUMHCAHTb jiyHHoe 
HCpaBCHCTBO, B03bMCM AJIH AjieKCaHApHH B paCCMaTpHBaeMUH MOMeHT BpeMeHH 
cpegHHe flBH*eHHH JlyHu no aojiroTe, 3AOHrau,HH, aHOMajinn n mnpoTe 
onncaHHbiM Bume cnoco6oM 44 ; nepBoe mhcao abb anoHrapnn mu aojijkhu Bceraa 
yABOHTb, othhb, ecjiH noHaflo6HTCfl, u,ejiyio oxpyxHOCTb. 3aTeM b Ta6jinu,e 
aHOMajinn nipeM cooTBerarByiomee aroMy nncny koahhcctbo rpaaycoB b TpeTbeM 
croji6u,e, npnneM, earn yABoeHHoe mhcjio 6yneT MeHee 180 rpaaycoB, npn6aBjineM 
ero k MHCJiy rpaAycoB cpeAHen aHOMajinn, ecjin jxe oho 6yAeT 6ojibine 180 
rpaAyCOB, TO BUMTeM H3 HHX 45 . IlojiyMeHHOe MHCJIO AAB HCTHHHOH 3HOM3AHH 
bhochm b Ty *e caMyio Ta6jinny n nnmeM cooTBeTCTByromne eMy npocra(J)epe3 
B MeTBepTOM CTOJl6ue H OTAejIbHO pa3HOCTb B nHTOM. 

Flocjie aroro, bhoch b Te jxe ctoji6uu yABoeHHoe mhcao rpaAycoB cpeAHen 
3jioHrau,nn, HaxoAHM cooTBeTCTByiomHe eMy mecTHAecflTue aojih b mecTOM 
CTOJi6u,e n, b3bb sto mhcjio AOJieii ot 3anncaHHon pa3Hocm, BcerAa npn6aBjiaeM 
ero k AaHHOMy b neTBepTOM cmri6u,e npocra(j)epe3y. Ecjih nojiyMeHHoe a jib 
hcthhhoh aHOMajinn mhcjio 6yfleT MeHbue 180 rpaAycoB, to OTHHMaeM ero ot 
cpeAHero MHCJia rpaAycoB ajib AOAroru h [apryMeHTa] uihpotu; ecjin xce oho 
6ojihine 180 rpaAycoB, to npnOaBAfleM ero k hhm. H 3 [AByx] noAyMeHHux 
MHceji nepBoe mu npnOaBAaeM k MHCJiy rpaAycoB [cpeAHeii ] aoatotu, 
cooTBeTCTByiomeMy ycraHOBjieHHOH anoxe. OnpeAeAeHHoe t3khm nyTeM mhcao 
rpaaycoB aacT hcthhhoc noAoxeHHe [no AOATOTe] JlyHu 46 . [BTopoe] mhcao aab 
[apryMeHTa] ihhpoth, oTCMHTUBaeMoe ot ceBepHoft rpaHHpu, mu bhochm b Ty 
jtce caMyio Ta6AHuy; cooTBeTCTByiomee eMy mhcao rpaAycoB b ceAbMOM ctoa6uc 
aab innpoTu 47 AaeT paccTOBHHe ueirrpa JlyHu ot xpyra, npoBeAeHHoro Mepe3 
cepeAHHu 30AHaxaAbHux co3Be3AHM, npHMeM arc paccTOBHHe OTCMHTUBaeTca no 
6oAbinoMy xpyry, npoBeACHHOMy Mepe3 noAiocu 30AHaxaAbHoro xpyra. Ecah 
noAyMeHHoe mhcao h3xoahtcb b nepBux 15 CTpoxax, to JlyHa 6yaeT k ceBepy, 
ecAH *e b ocTaAbHux, to k lory. rtepBuii croA6eu, o6uihx mhcca cooTBeTCTByeT 
ee ABHJxeHHio ot ceBepa k wry, btopoh *e — ot rora k ceBepy 48 . 


10. 0 TOM, MTO 3KCUeHTpHMeCKHH Xpyr JlyHbl 
He npOH3BOAHT HHKaKOM 33MeTHOH pa3HHU,U B CH3HTHBX 

EcTecTBeHHO, MoryT noaBHTbca HexoTopue comhchhb b tom, mto b 
HOBOAyHHHX H nOAHOAyHHHX H npOHCXOABUIHX B HHX 33TMeHHBX MOJKCT 
noAyMHTbca 3aMeTHaa pa3Hnu,a BCAeACTBne toto, mto npn HaAHMHH axcueHTpnMe- 
cxoro xpyra JlyHu u,eHTp AyHHoro 3nnunxjia He Bceraa oxaxeTCB b caMOM 
anoree [axcu,eHTpa ], ho mojkct otctostb ot Hero Ha 3aMeTHoe paccTOBHHe, Tax 
xax noAOjxeHHa [amiu,HXAa] no othoihchhio x aTOMy anoreio onpeaeABiOTCfl 
no TeOpeTHMeCKHM epeAHHM CH3HrHHM, a HCTHHHUe HOBOAyHHH H nOAHOAyHHB 
6epyTCa no 3hom3ahbm o6ohx 3thx cbctha. Mu nonuTaeMca noaroMy noxa3aTb, 
mto b CH3Hrnax 3to pa3AHMHe He MoxeT AaTb hhk3koh 3aMeTHoii norpenmocTH 
b Ha6AiOAaioiAHxca aBAeHHax, Aaxe ecAH npn bumhcachhh [hcthhhux ch3hthh] 
He yMHTUBaTb pa3HHpy, noAyMaiouiyioca ot axcu,eHTpnCHTeTa xpyra 49 . 

IlycTb ABr [pnc. 5.8] 6yaeT axcueHTpHMecxHM xpyroM JlyHu c peHTpoM 
A h AwaMeTpoM AAI\ Ha kotopom b TOMxe E HaxoAHTCa pem-p xpyra, 
npoxoAflipero Mepe3 cepeAHHu 30AHaxaAbHux co3Be3AHii. IlycTb b Z 6yaeT 
HaxoAHTbca npoTHBOAexaipaa A Tonxa «HaxAOHeHna», x xoTopon HanpaBAeHa 
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jiHHHfl anorea h nepHrea annuHxaa. Otjiookhb ot anorea A ayry AB, onnrneM 
BOKpyr B anHuHKji H0KA, npoBeaeM coeaHHHTeabHtie npaMue BA h HBKE, 
a Taxxce npaMyio BAZ. 

YpaBHeHHe aHOMaanw [npa npoH3BOjibHMx paccroaHHax ueHTpa aiwumcjia 
ot anorea] MOxceT OTanaaTbca [ot ypaBHeHHa aHOMaann] b CHTyaunn, xoraa 
annuHKji HaxoanTca b anoree A, no a«yM npHHHHaM: BcaeacTBne Toro, hto 
annuHKJi, craHOBacb 6 anxe k 3eMae, 6 yaer 
o 6 HHMaTb npn E fSoabniHH yroa n BcaeacraHe 
Toro, hto anaMeTp, coeaHHajonjHH cpeaHne ne- 
pnren n anoreft, 6 yaeT npoxoaHTb He aepe3 E, 
ho aepe 3 Toaxy Z. BeanaHHa P33hocth ot nepBOH 
npHMHHH 6 yaer HaH 6 oabineH, xoraa ypaBHeHHe 
aHOMaaHH JlyHH 6 yaeT HMeTb MaxcHMaabHyio 
BejiHMHHy, a ot btopoh npHHHHM, xoraa JlyHa 
6 yaeT HaxoflHTbca b nepnree nan anoree ann- 
UHxaa. Scho noaTOMy, mto xoraa nonyaaerca 
HaH 6 oabmaa pa3HHua BcaeacTBHe nepBon npn- 
hhhh, to o 6 ycaoBaeHHaa btopoh npHMHHon pa3- 
Hocrb 6 yaer BOo 6 me HesaMeraoH, Tax xax JlyHa, 396 
Haxoaacb Ha xacaTeabHHx x anHipncay, Ha 
aOBoabHO 6 oabmoM npoMeacyTxe [n3MeHeHHa aHO- 
MaaHH ] He npOH 3 BOaHT 33MeTH0H pa3HHU^i B 
npocra(J)epe3e 50 . Bo3moxcho, oaHaxo, hto HCTHHHaa cH3Hraa 6 yaeT OTanaaTbca 
ot cpeaHen Ha cyMMy HepaBeHCTB o6ohx cBeraa, ecan obho H3 sthx HepaBeHCTB 
6 yaeT np« 6 aBaaTbca, apyroe ace BbiHHTaTbca. Koraa ace BTOpaa npnaHHa aaeT 
HanCoabniyio pa3Hocrb, o 6 ycaoBaeHHyio «HaxaoHeHHeM» [annuHxaa], to pa3- 
HocTb ot nepBOH npHMHHU 6 yaeT onaTb coBepmeHHO He3aMeTHoft, Tax xax 
BeanaHHa, oOycaoBaeHHaa aHOMaanen, wan yHHHTOacaeTca peanxoM, Han ace 
CT3HOBHTC5I cobccm He 6 oabuioH npH HaxoacaeHHH JlyHbi oxoao anorea nan 
nepHrea anHunxaa. B stom cayaae HCTHHHaa cH3Hrna 6 yaeT OTanaaTbca ot 
cpeaHeii TeopeTHaecxon Toabxo Ha pa3HOCTb ot coaHeaHoro HepaBeHCTBa 51 . 

ripeanoaoacHM, hto CoaHue aaer HanOonbinyio ao6aBxy 2;23 rpaayca, a 
JlyHa aaeT CHaaaaa HaH6oabmee BuaHTaeMoe — 5;1 rpaaycoB, Tax hto yroa 
AEB 6yaeT coaepacaTb 14;48 rpaaycoB, noayaaromHxca ot yaBoeHHH 7;24 
rpaaycoB. IIpoBeaeM H3 E xacaTeabHyio E© x ammwxay, onycniM H3 B 
nepneHanxyaap B©, a H3 A onycraM Ha BE nepneHanxyaap AM. 

Tax xax yroa AEB paBHaeTca 14;48 rpaaycaM, xaxnx 360 HMeeTca b 
aeTupex npaMwx yraax, nan *e 29;36 rpaaycaM, xaxnx 360 HMeeTca b a»yx 
npaMtix yraax, to ayra Ha npaMoii AM 6yaeT paBHa 29;36 rpaaycaM, xaxHx 
b onncaHHOH oxoao npaMoyroabHOro TpeyroabHHxa AEM oxpyxcHOCTH co- 397 
aepxHTCa 360, a ayra Ha EM 6yaeT paBHaTbca ocraiomHMCH ao noayoxpyxcHOCTH 
150;24 rpaaycaM. CaeaoBaTeabHo, H3 crarHBaiomHx hx npaMwx AM 6yaeT 
paBHHTbca 30;39 aacraM, xaxnx b ranoTeHy3e AE coaepxHTCa 120, a EM — 

116; 1 t3xhm xe aacraM. TaxHM o6pa30M, ecaH paccroaHHe AE Mexcay ueHTpaMH 
paBHO 10; 19, a paanyc axcneHTpa BA — 49;41, to b AM thkhx aacTeft 6yaeT 
2;38, a b EM — 9;59. H Tax xax XBaapaT Ha BA nocae b tiaHTa hh a xBaapaTa 
Ha AM aaeT xBaapaT Ha BM, to npaMaa BE 6yaeT paBHa 49;37, a bch 
BME — 59;36 aacraM, xaxnx b paanyce B© annuHxaa coaepxcnTca 5; 15. 

H, CaeaoBaTeabHo, ecan rnnoTeHy3y EB npHHHTb 3 a 120, to b npaMoii 
B© thkhx aacTeii 6yaeT 10;34, a b crarnBaeMOH eio ayre — 10;6 rpaaycoB, 
xaxnx b onncaHHOH oxoao npaMoyroabHOro TpeyroabHHxa BE© oxpyxHOCTH 
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6yaer 360. H, 3 Hawr, yroji BE© HanfSoabmen pa 3 HHiju HepaBeHCTBa 6yaeT 
paBeH 10;6 rpaaycaM, k3Khx b a»yx npHMHx yraax coaepxcnTca 360, aim 
398 xe 5;3 rpaaycaM, xaxnx b neTHpex np»Miix yraax 6yaeT 360, bmccto 5; 1 
rpaaycoB, noayHaBinnxcJi, xoraa annunxa 6na b anoree A. CaeaoBaTeabHO, 
noay^aiomaHCH no stoh npunnHe pa3Hnn,a ot HepaBeHCTBa b aHOMaann 
6yaeT paBHHTbCH Bcero TOjibxo 2 mecrnaecHTHM 
rpaayca, hto MoxeT noBecrn k norpeinHocra He 
6onbme i/i6 naca 52 . 

IIpeanoaoxHM Tenepb, mto JlyHa Haxoam-CH b 
cpeaHeM nepnree A, Tax hto yroa AEB coaepxurr 
4;46 rpaayca, npeacTaBasxjmnx npH6aH3HTeabHO ya- 
BoeHHoe 3HaneHHe oaHoro Toabxo [HanOoabinero ] 
coJiHenHoro HepaBeHCTBa. ripoBeaa Ha TaxoM ace 
nepTexe [pnc. 5.9] coeaHHHTeabHyio npaMyio EA, 
onyCTHM Ha BE H3 A nepneHanxyaap AN, H3 A — 
nepneHanxyaap AM, a H3 Z Ha npoaoaaceHne BE — 
nepneHanxyaap ZS. Ha ochob3hhh topo ace, hto h 
Bhirne, ecan yroa npn E paBHaerca 4;46 rpaaycaM, 
xaxHx b aeTHpex npaMHx yraax coaepacHTca 360, 
nan ace 9;32, xaxnx 360 coaepacHTca b aByx npaMHx yraax, to ayrn Ha 
AM h ZS 6yayT paBHaTbca 9;32 rpaaycaM, xaxHx b onncaHHux oxoao 
npHMoyroabHux TpeyroabHHxoB EAM h EZS oxpyacHOCTax 6yaeT 360, a ayrn 
39# Ha EM h E3 6yayT paBHaTbca HeaocTaromHM ao noayoxpyacHOCTH 170;28 
rpaaycaM. H, caeaoBaTeabHO, xaacaaa H3 crarnBaiomHx 3th ayrn npaMHx 
AM h ZS 6yaeT paBHa 9;58 nacraM, xaxHx b xaacaoii H3 cooTBercTByiomHX 
ranoTeHy3 AE h EZ 6yaer 120, a xaacaaa H3 npHMHx ME h ES 6yaer paBHa 
119;35 t3khm ace nacraM. CaeaoBaTeabHO, ecan xaacaaa «3 npaMwx AE h 
EZ paBHaeTca 10; 19 aacraM, a paawyc AB axcpeHTpa 49;41, to xaacaaa H3 
npaMHx AM h ZS 6yaer paBHa 0;51, a xaacaaa H3 ME h ES — 10; 17 TaxnM 
ace aacTHM. H Tax xax xBaapaT BA nocae BHaHTaHna xBaapaTa AM aaeT 
xBaapaT BM, to aanHa BM 6yaeT paBHa npn6nn3HTenbHO 49;41 t3khm ace 
aacTaM. TaxHM o6pa30M, npaMaa BE 6yaer paBHa 59;58, a Bca BS — 70; 15 
t3xhm ace aacraM, xaxnx b ZS 6biao 0;51. Ha tom ace ochob3hhh h rnnoTeHy3a 
BZ 6yaeT paBHa npn6nn3HTenbHO 70; 15 t3khm ace aacTHM. H xax BZ othochtch 
x xaacaoii H3 ZS h BS, Tax h BA 6yaeT OTHOCHTbca x xaacaon H3 AN h BN 53 . 
400 TaxHM o6pa30M, ecan paanyc BA annunnaa paBHaeTca 5; 15, a BE, xax 6huio 
aoxa3aHO, 59;58, to b AN Taxnx aacren 6yaeT 0;4, a b BN — npn6an3HTeabHO 
5; 15, pa3HOCTb ace NE 6yaeT paBHa 54;43 aacraM, xaxnx b AN 6nao 0;4. 
nocxojibxy Ha ocHOBaHnn noxa3aHHoro rnnoTeHy3a EA [npaMoyroabHoro 
Tpeyro/tbHHxa EAN] He OTanaaeTca ot Tex ace 54;43 aacreii, bhxoaht, hto 
earn rnnoTeHy3y EA B3HTb paBHOn 120, to b npaMon AN Taxnx aacreii 
6yaeT npn6jiH3HTejibHO 0;8, a b crarnBaeMon era ayre — Taxace 0;8 rpaayca, 
xaxnx b onncaHHOM oxoao npaMoyroabHoro TpeyroabHHxa EAN oxpyacHOCTn 
coaepacHTca 360. H, caeaoBaTeabHO, yroa BEA, Ha xotophh JlyHa OTxaoHaeTCa 
ot HanpaBaeHHa Ha Z, 6yaeT paBHHTbca 0;8 rpaaycoB, xaxnx 360 coaepacHTca 
b a»yx npaMHx yraax, nan 0;4 rpaayca, xaxnx 360 coaepacHTca b aeTHpex 
npaMHx yraax. TaxHM o6pa30M, n 3aecb pa3HOCTb ot HepaBeHCTBa JlyHH He 
npeBHmaeT 4 mecrnaecaTHx rpaayca, hto Taxxce He npon3BeaeT Hnxaxon 
3HannTeabHOH norpeniHOCTn b HBaeHnax, nponcxoaamnx b CH3nrnHx, n6o ohh 
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V.ll. O napajuwKcax Jlyiibi 


He MoryT cocTaBHTb aa*e i/s wacrH waca 54 , a TaKyio norpeuiHOCTb mojkho 
OJKHflaTb B 6oJlbIHHHCTBe Ha6jUOaeHHH. 

Mu h3ao*hah Bee sto He aah toto, mto6h noKa3aTb, hto np« onpeaeJieHHH 
CH3wrHH He,7b3a 6buio 6 h yuecTb npw pacneTe h sth pa3HocTH, xoth Ohh h 
HM eiOT Maayro BeAHHHHy, ho ana AOKa3aTejibCTBa Toro, hto mu He coBepniHAH 
HHK3KOH 33MCTHOH OmH6KH, KOFfla npH o6pa6oTKe npHBeAeHHHX JiyHHHX 
33TMCHHH [HOIOAb30BaAH TOAbKO THnOTe3y C 3nHUHKAOM H] He npHBJiexajIH 

aonojiHHTe^bHo ranoTe3y c skcuchtpom, BBeaeHHyio no3AHee. 

II. O napajuiaxcax JlyHbi 

Bot noHTH Bee, hto mo*ho cxa3aTb 06 onpeaejieHHH hcthhhhx abhjkchhh 
J lyHbi. OaHaxo npw Ha6.noAenHH JlyHbi npoHcxoflHT to, hto bhahmoc ee 
noAo*CHHe He 6yaeT an a Harnux uy bctb coBnaaaTb c hcthhhmm BCJieacTBHe 
toto, uto, xax mu cxa3ajiH 55 , 3 cmaio ne/ibaa caHTaTb tohkoh no othohichhio 
k paccToaHHio ao AyHHOH afrepn. Ilo3TOMy HaM npeACTaBAaeTCa hco6xoahmhm 
m nocACaoBaTCAbHbiM M3AO*HTb Teopnio ee napaAAaKCOB rjiaBHHM o6pa30M pa ah 

Ha6AK)AaCMbIX COAHeaHbIX 3ATMeHMM H ApyrHX aBAeHHH. n P M nOMOUlH AyHHbIX 
napaAAaxcoB mo* ho onpeaeAaTb bmammhc noAoxceHHa JlyHH, KaK ohh 
npcACTaBAaioTca Ha6AK)AaTeAio, Ha ochob3hmm hcthhhux ee noAoxceHHH, 
OTHeccHHbix k neHTpy 3 cmah h Kpyry, npoxoAflineMy nepe3 cepeanHH 3 h3kob 
30AH3K3, a hmchho aah KaKoro-HH6yAb Mecra 3eMHoii noBepxHoc™ onpeaeAHTb 
TcopeTHuecKM Ha6AK)AaeMbie noAO*eHHa h, o6paTHO, — no Ha6AiOAaeMUM 
nOAO*CHHaM BblMHCAHTb TOHHHe. FIpH 3TOM HeAb3a OnpeACAHTb HaCTHUe 
3HaUCHHa 3THX napaAAaKCOB, He yKa3aB OTHOCHTeAbHOH BeAHHHHM paCCTOaHHH 
ham, Hao6opoT, HaiiTH OTHOCHTCAbHue BeAMHMHbi paccToaHHa 6e3 yxa3aHHa 
KaKoro-HM6yAb napaAAaxca. IloaTOMy aah cbctha, He MMeiomMx 3aMeTHoro 
napaAAaxca, t.c. ana t3khx, no cpaBHeHHio c paccroaHHeM ao kotophx 3eMAio 
MOJKHO CUMTaTb TOMKOH, HeAb3a, OHeBHAHO, HaHTH OTHOUieHHa paCCTOHHHH. Hto 
* e KacaeTca cbctha, hmckuahx napaAAaKC, KaK, HanpHMep, JlyHH, to 
OTHOCMTCA bHOC paCCTOaHHe MO* HO 6bIA0 6 h HaHTH TOAbKO Ha OCHOBaHHH 
KaKoro-HH6yAb nepBOHaaaAbHo 3aAaHHoro napaaaaKca [ycTaHOBAeHHoro ] npn 
noMOiun HCKOToporo napaAAaKTHaecKoro Ha6AiOAeHHa. TaKoro poaa Ha6AK)AeHHa 
MoryT 6biTb npoH3BCACHbi h caMOCToaTeAbHO, TorAa KaK iHCAOByio BeAHHHHy 
paccToaHHa OnpeACAHTb [ HenocpeACTBeHHO ] hhk3k hcbo3mo*ho. rnnnapx 
npOM3BOAHA COOTBCTCTByiOIUee HCCACAOBaHHe HCXOAa TAaBHHM o6pa30M H3 
Ha6AK)AeHMH CoAHUa. /JeHCTBHTeAbHO, npH nOMOIAH HeKOTOpUX ApyrHX aBAeHHH, 
KacaiomHxca JlyHH h Coahua, o kotophx mu 6yAeM roBopHTb b AaAbHeHineM, 
MOJKHO npMHTH K 3aKAK>MeHHK>, HTO eCAH A3HO paCCTOaHHe AO OAHOTO H3 3THX 
cbctha, to 6yACT aaho h paccToaHHe ao Apyroro 56 . Oh nuTaeTCa, cacaab 
HC xoTopyio npH6AH3HTeAbHyio oueHKy ana CoAHua, nonyaHTb TaK*e h 
paccToaHHe ao JlyHH. CHanaAa oh npeAnoAaraeT, mto CoAHpe HMeeT TOAbKO 
HaHMCHbuiHii AOCTyn h bi h aah HaaiHx ayBCTB napaAAaKC, hto6h noAynHTb ero 
paccToaHHe; nocAe ototo aah onpeACACHHoro coAHenHoro 33TMeHHa oh 
npoH3BOAHT pacaeTbi, CHaaaAa npeAnoAaraa napaAAaKC CoAHua coBepmeHHO 
HC3aMCTHbIM, a 33TCM HMeK)U|HM HeKOTOpyiO AOCTaTOHHyiO [aah Ha6AK)AeHHa ] 
BCAHMHHy. TaKHM o6pa30M, y Hero corAacHO Ka*Aoii H3 ynoMaHyTux ranoTe3 
noAyaaioTca pa3AMWHbie bcamhhhh paccroaHHa ao JlyHH, TaK hto oh Boo6me 
coMHCBacTca hc TOAbKO oTHOCHTeAbHO BeAHHHHu coAHenHoro napaAAaKca, HO 
M OTHOCHTCAbHO TOTO, HMeCT AH BOo6me CoAHU,e KaKOe-HH6yAb napaAAaKTHne- 
CKOC CMCinCHHC 57 . 
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403 12. 06 ycTpoftcTBe napajuiaxTHaecxoro HHCTpyMeHTa 58 

^toOh He npHMemHBaTb k HameMy HccaeacmaHHio Hnnero HeH3BeCTHoro, 
Mb! nOCTpOHJIH HHCTpyMeHT, npH nOMOUUH KOTOpOro MOJXHO 6bUIO 6 h HaCKOJIbKO 
B03M0JXH0 TOHHO Ha6jIK)flaTb, Ha KaKyiO BeJIHHHHy npH 3aaaHH0M paCCTOaHHH 
ot nojnoca ropn30HTa CMemaeTCa napaaaaxTHnecxH JlyHa; BeJinanHa stoto 
CM emeHHa OTCHHTbmaeTca no 6oabinoMy Kpyry, npoBeaeHHOMy aepe3 JlyHy h 
noaiocH ropn30HTa. 

Mh caejiajiH aae jihhchkh [7, 2 Ha p«c. 5-D ] 59 c npaMoyrojibHbiM ceneHneM, 
HMeiomne aanHy He MeHee nenapex jioktch ana Toro, mto6h moxho 6nao 
H3HeCTH M3KCHMajIbH0 B03M0XCH0e MMCJIO 
HMean cooTBeTCTByiomyio BeaniHHy aaa 
Toro, hto6h ohh BcaeacTBne CBoeft aaHHH 
He crH6aaHCb, ho ocraBanncb coBepmeHHo 
TOHHO npaMOaHHeHHHMH no Kaxcaoil H3 
cbohx ctopoh. 3aTeM, HanepTHB npaMbie 
jihhhh nocepeawHe 6oaee ninpoxoB cropo- 
HH, Ha 060 HX KOHnaX OHHOH H3 3THX 
jiHHeex mh npHCTaBHan nocepeaHHe jihhhh 
npaMHe KBaapaTHHe npH3Mo«ixH [a, 6], 
paBHHe h napajuieabHHe apyr apyry, 

HMeiomne xaxcaaa tomho b ueHTpe ot- 
BepcTHe; y npw3Mu, 6oaee 6aH3xoii k 
raa3y, OTBepcTne 6biao oaeHb MaanM, a 
y o6pameHHOH k JlyHe — 6oaee 3Ha- 
aHTeabHHM Tax, mto6h nocae npnaojxeHHH 

404 raa3a k npH3Me c HaHMeHbniHM ot- 

BepCTHeM MOJKHO 6bUIO nO npBMOH BHaeTb 

bck) JlyHy nepe3 apyroe oTBepcTne. Ilocne 
3Toro, npocBepanB oaHHaxoBHM o6pa30M 
Kaacayio H3 3thx jihhcck no cpeaHHM 
jiHHnaM, c Toro KOHua, rae HaxoaHTCa 
npH3MOHKa c 6oabniHM OTBepcTweM, mh 
BcraBHaH nepe3 o6e jihhchkh ocb [c], 

Koropaa CBa3HBaaa 6h o6e ctopohh a«He- 
ex c npoBeaeHHHMH npaMHMH Tax, mto6h aHHeiixa c npn3MaMH Morna xax 
yroaHO. BpamaTbca oxoao stoh och xax [Boxpyr] pern-pa, He OTxnoHaacb b 
ctopohh. 3aTeM, 3axpennB HenoaBHJKHo Ha ocHOBaHHH [4 ] He HMeiomyio npH3M 
aHHeiixy, mh B3aan Ha cpeaHeii aHHHH xaxaoii [h3 aHHeex] Ha xoHpax, 
npnjieraiomHX x ochob3hhio, HexoTopHe tomxh |/, m ], bo3moxcho aaabine 
OTCToamne ot peHTpa, onpeaeaaeMoro ocbx> [c], Ha oaHHaxOBHX ot Hero 
paccToaHnax. OnpeaeaeHHyx) t3xhm o6pa30M npaMyx) Ha aHHeiixe, coeaHHeHHoii 
c ocHOBaHHeM, mh pasaeanan Ha 60 aacreii, a xaxcayio h3 3thx nocaeaHHx — 
eme Ha bo3mojkho 6oabinee whcjio oTpe3xoB 60 . C 3aaHeii ctopohh stoh xe 
aHHeiixH mh ycraHOBmiH no xoHpaM taBe] npH3MH [d — d], y xotophx 
cooTBeTCTByximHe rpaHH pacnoaoxceHH Ha oaHoii npaMoii no OTHOineHHX) apyr 
x apyry h xaxaaa oanHaxoBo otctoht ot ynoMHHyTOH cpeaHeii aHHHH [c—f], 
hto6h npn noMomn npoxoaamero nepe3 o6e 3th npn3MH OTBeca moxho 6nao 
y CTaHOBHTb 3Ty aHHeiixy b Hen3MeHHOM noaoxeHHH nepneHanxyaapHO 
naocxocTH ropn30HTa. HMea noayaeHHyx) aHHHH) [e—e], HanepneHHyx) 3apaHee 


aeaeHHii; nonepenHHe pa3MepH hx 
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Ha iuiockocth, napajuiejibHOH ropH30HTy, Ha HeKOTopoii He33TeHeHH0H naomaaKe, 405 
mh yCTaHHBJiHBacM 3tot HHCTpyMeHT nepneHaHKyaapHo TaK, hto6h CTOpOHH 
jiHHeeK, coeflHHeHHwe Mexay co6oio ocbio, 6hjih napaaaeabHH npoBeaeHHon 
nojiyaeHHOH jihhhh; npnKpenaeHHaa k ochob3hhio nepneHanKyaapHaa jiHHeHKa 
aoaxHa ocTaBaTbca npoHHO HenoaBHacHOH h 6e3 otkjiohchhh b CTopoHy, a 
apyryio jiHHeiiKy mojkho 6hiao 6h, HaacHMaa cooTBeTCTByiomHM o6pa30M, 
BpamaTb BOKpyr och b noayaeHHoii iuiockocth 61 . Mu ao6aBHjiH TaKxe eme 
oflHy npaMyio h TOHKyio jiHHeHKy [3], npHKpennB ee kopotkoh ocbio [/ ] k 
HHXHeMy KOHU,y JIHH6HKH C flejieHH3MH TaK, HTo6h OHa MOrjia BpamaTbCa H 
npn caMOM 6ojibiuoM noBopoTe aocrHraaa paBHoyaaaeHHoro [ot och c ] KOHu,a 
npHMoii Ha apyrofi aHHeHKe, mto6h moxcho 6mjio npe ee BpameHHH onpeaeaaTb 
no npHMoii paccToaHwe \fm ] Mexcay ynoMHHyTHMH o6ohmh KOHpaMH 62 . 

TaKHM bot o6pa30M mh h npoH3BoamiH Ha6aioaeHHa JlyHH b ee 
npoxoacaeHHax aepe3 noayaeHHyio aHHHio b6jih3h tohck coaHueBopoTa Ha Kpyre, 
npoBeaeHHOM aepe3 cepeawHu 3H3kob 3oaHaKa. Tax KaK b sthx noaoxeHnax 
6oabniHe Kpyra, npoBeaeHHne nepe3 ueHTp JlyHH h noaiocH ropH30HT3, 
npH6aH3HTeabHo coBnaaaiOT c 6oabuiHMH xpyraMH, npoBeaeHHUMH nepe3 noaiocH 
Kpyra aepe3 cepeaHHH 3H3kob 3oaHaKa, no kotophm onpeaeaaiOTCH noaoxeHHH 
JlyHH no mnpoTe, to BcaeaCTBHe aroro moxcho aenco onpeaeanTb TonHoe 406 
paccToaHHe [JlyHH] ao noaioca ropH30HTa 63 . HanpaBHB awHeiiKy c npH3M3MH 
[2] Ha JlyHy npn ee npoxo*aeH«ax nepe3 noayaeHHyio aHHHio TaK, mto6h 
peHTp JlyHH aepe3 o6a OTBepCTHa ycMaTpHBaaca b cepeaHHe HaH6oabinero h3 
hhx, oTMenaeM Ha tohkoh aHHemce [J] paccTOHHne \fm] Mexay kohu,3mh 
npaMHX, npoBeaeHHHx Ha aHHeincax, h, npHKaaauBaa noayneHHoe paccroaHHe 
k pa3aeaeHHOH Ha 60 nacTen aHHHH nepneHaHKyaapHon anHeiiKH [/], 
onpeaeaaeM, CKoabKo b ynoMaHyTOM paccroaHHH 6yaeT coaepacaTbca t3khx 
nacTeii, k3khx b paanyce onHCHBaeMoro aHHenxoH b noayaeHHon iuiockocth 
Kpyra HMeeTCa 60. B3aB ayry, craraBaeMyio npaMOH t3koh BeanaHHH, mh 
noaynHM paccToaHHe BHaHMoro neHTpa JlyHH ot noaioca ropH30HT3 no (SoabinoMy 
Kpyry, npoBeaeHHOMy nepe3 ueHTp JlyHH h noaioc ropH30HTa 64 . B stom 
noaoxeHHH ynoMHHyTHii Kpyr 6yaeT TOxaecTBeHHHM c noayaeHHHM, npoxo- 
aaniHM nepe3 noaiocn KaK paBHoaeHCTBeHHoro Kpyra, TaK h Kpyra, npoBeaeHHoro 
nepe3 cepeaunn 3H3kob 3oanaKa. 

Hto6h tomho onpeaeaHTb HaH6oabinyio niHpoTy JlyHH, mh npoH3BoaiuiH 
Ha6aioaeHHa c sthm npn6opoM b CHTyau,HH, Koraa JlyHa Haxoanaacb 
oanoBpeMeHHO OKOao tomkh aerHero coaHu,eBopoTa h b caMOM ceBepHOM npeaeae 
CBoeii HaxaoHHOH op6hth 65 . TaK KaK b okpccthocth sthx Tonex mojkho c 
aOCTaTOMHOH CTeneHblO TOHHOCTH CnHT3Tb HeH3MeHHHM noaOXCHHe JlyHH no 
innpoTe h TaKxe BcaeaCTBHe toto, mto b 3tom noaoxeHHH Ha napaaaean 
AaeKcaHapHH, Ha KOTopoii mh npoH3BoanaH Ha6aroaeHHa, JlyHa OKa3HBaaacb 
b caMoii BepxHeii tomkc He6a, to BHanMoe noaoxeHHe JlyHH moxho cnm-aTb 
npn6aH3HTeabHO coBnaaaiomHM c hcthhhhm. B sthx noaoxeHHHX mh 
onpeaeamiH paccTOHHne neHTpa JlyHH ot noaioca ropH30HT3 paBHHM npn- 
6an3HTeabHO 2Vg rpaaycaM, TaK hto b pe3yabTaTe noaynaeTca, hto HaH6oabinee 
CMemeHHe JlyHH no ninpoTe c Kaxaon ctopohh Kpyra nepe3 cepeaHHH 3H3kob 
3oanaKa paBHaeTcn 5 rpaaycaM, Ha KOTopne onpeaeaeHHHe aaa AaeKcaHapHH 
30;58 rpaaycoB paccroHHHH ot noaioca ropH30HT3 ao paBHoaeHCTBeHHoro Kpyra 
nocae bhhht3hhh ynoMHHyToro BHaHMoro paccroaHHH 2Vg rpaayca npeBHinaiOT 
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HaviflCHHoe paccTOsiHHC 23;51 rpaayca ot paBHoaeHCTBeHHoro Kpyra ao tohkh 
COaHU,CBOpOTa 66 . 

Mto 6 w npoH3BecTH HecaeaoBaHHe napajuiaxcoB, mh TaxHM *e o6pa30M onsiTb 
40 s Ha 6 ax)aaaH JlyHy, Koraa OHa oxa3UBaaacb b6;ih3h tohkh 3HMHero coaHpeBopoTa, 
Tax KaK Ha ocHOBaHHH CKa3aHHoro, a Taxace BCJieacTBne HanUoabineH bcjihhhhh 
ee paccTOHHHa ot nojiioca ropH30HTa npH noao6HOM npoxoacaeHHH aepe3 
noayacHHbiH xpyr, ee napaaaaxc aoaaceH HMeTb HanSojibinyio h Han6oaee acHO 
na6atoaaeMyio BejiHHHHy 67 . M 3 6oabmoro HHCJia Ha6ax>aeHHH napaaaaxcoB, 
caeaaHHhix b t3khx noaoaceHnsix, mu npimeaeM Toabxo oaHo, hto6u 
oaHOBpeMeHHo noxa3aTb h MeToa pacneTa, h aaTb onpeaeaeHHe Bcero ocTaabHoro, 
a to h3m noTpe6yeTca b aaabHenineM. 

13. OnpeaeaeHHe paccTOHHHH JlyHH 

Tax bot, b 20 roay AapnaHa, 13-ro awcaa eraneTcxoro Mecapa Arap 68 , 
aepe3 51 / 21/3 paBHoaeHCTBeHHux aacoB nocae noayaHa, xoraa CoaHue yace 
3axoa«ao, mu HaOaioaaaH JlyHy Ha noayaeHHOM xpyre h npn noMonjH 
onHcaHHoro HHcrpyMeHTa Hainan, aro peHTp ee Haxoanaca Ha 5 OV 2 V 3 V 12 
rpaaycax ot noaioca ropn30HTa. HeficrBHTeabHo, H3MepeHHoe no tohkoh aHHeiixe 
paccToaHHe paBHaaocb npH6aH3HTeabHO 511/ 2^12 aacra, xaxHX b paanyce 
onHCUBaeMoro BpameHweM xpyra 6uao 60, a Taxon BeawaHHU npaMaa craraBaeT 
ayry 50 1 / 21 / 31/12 rpaaycoB, xaxHX b peaon oxpyacHocni 6yaeT 360 69 . 

BpeMa, npomeamee ot anoxn nepBoro roaa Ha6oHaccapa ao paccMaTpw- 
40 a eaeMoro Ha6aioaeHHa, cocTaBaaeT 882 eraneTCXHX roaa, 72 ana h 5 1 / 21/3 
paBHoaeHCTBeHHux aacoB no o6uaHOMy caeTy, nan 51/3 no ToaHOMy. B 
yxa3aHHUH momcht mu HaxoaHM, aro cpeaHee noaoaceHHe CoaHua 6uao Ha 
7;31 rpaaycax KaeuiHen h hcthhhoc — Ha 5;28, JlyHa ace b cpeaHeM aeHaceHHH 
6uaa Ha 25;44 rpaaycax Grpeabua h ee aaoHrapna paBHaaacb 78; 13 rpaaycaM, 
paccToaHHe [no aHOMaaHH ] ot cpeaHero anorea anHpHxaa — 262;20 rpaaycaM, 
a no niHpoTe ot ceBepHoro npeaeaa — 354,*40. BcaeacTBHe 3 toto pa3HOcn> ot 
H epaBeHCTBa, onpeaeaaeMaa no cooTBeTCTByiomeH Ta6aHu,e h paBHaa 7;26 
rpaaycaM, npH6aBaaeTca. TaxHM o6pa30M, ToaHoe noaoxeHHe JlyHu b 
paccMaTpHBaeMUH aac 6uao no aoaroTe Ha 3; 10 rpaaycax Ko3epora, no 
uinpoTe — Ha paccToaHHH 2;6 rpaayca ot ceBepHoro npeaeaa, ecan caHTaTb 
no HaxaoHHOH op6nTe, wm ace, eca« OTCaHTUBaTb no xpyry, npoxoa«meMy 
aepe3 noaiocu 3oaHaxa, a oh TOiaa npH6a«3HTeabHO coBnaaaa c noayaeHHUM 70 , 
to Ha 4;59 rpaaycax x ceBepy ot xpyra, npoxoaamero aepe3 cepeaHHu 3HaxoB. 
Ho 3; 10 rpaayca Ko3epora HaxoaaTCa x x>ry ot paBHoaeHCTBeHHoro xpyra Ha 
paccTOHHHH 23;49 rpaayca no TOMy ace caMOMy xpyry, b AaexcaHapnn xe 
paBHoaeHCTBeHHUH xpyr otctoht ot noaioca rop«30HTa Taxace Ha 30,58 rpaaycoB 
x K)ry. CaeaoBaTeabHO, Tomoe paccToaHHe peHTpa JlyHu. ot noaioca ropH30HTa 
6uao 49;48 rpaaycoB 71 , BHanMoe ace paccToaHHe 6uao 50;55. TaxHM o6pa30M, 
napaaaaxTHnecxoe CMemeHHe JlyHu b cooTBeTCTByx)meM noaoaceHHH paBHaaocb 
410 1;7 rpaaycy, oTCHHTUBaeMOMy no 6oabmoMy xpyry, npoBeaeHHOMy nepe3 Hee 
h noax)cu ropn30HTa; caMa ace OHa Haxoanaacb ot noaxica ropH30HTa tohho 
H a 49;48 rpaaycax. 

Bhhchhb 3to, b naocxocTH, npoxoaameH nepe3 JlyHy h noaiocu ropH30HTa, 
HanepTHM Hecxoabxo xOHueHTpnqecxHx xpyroB [pnc. 5.10], a hmchho 
npeacTaBjiaromHH 3eMax) 6oabmon xpyr AB, 3aTeM npoxoasnnHH nepe3 peHTp 
JlyHu h MecTO Ha6ax)aeHHa xpyr TA h, HaxoHeu, xpyr EZH©, no OTHomeHHK) 
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k KOTopoMy 3eMjia aBaaeTCa tomxoh. riycrb K 6yaeT o6uihm peHTpoM sthx 
KpyroB, a npaMaa KATE npoxoanT nepe3 nojiioc ropH30HTa. ITpeanoaoxnM, 
mto JlyHa HaxoflHTCa b TOMxe A, otctoh ot noaioca ropn30HTa T tomho Ha 

ynoMaHyTue 49;48 rpaaycoB. IIpoBeaeM coeanHax)mne 411 
npaMwe KAH h AA©; 3aTeM h3 A, rae HaxoaHTCa 
raa3 Ha6ax>aaTeaa, onycTHM Ha KB nepneHanxyaap 
AA, a Taxxe npoBeaeM napaaaeabHyio KH npaMyio 
AZ. 

Tenepb acHo, mto aaa Ha6aioaaTeaa, Haxoaame- 
roca b A, napaaaaxTnnecxoe CMemeHHe JlyHH paBHo 
ayre H@, Tax mto nocjieawaa 6yaeT paBHa 1 ;7 
rpaaycy, noayneHHOMy H3 Ha6ax)aeHHa. ITocxoabxy 
xe 3eMaa HBaaeTca tomxoh no OTHomeHHX) x xpyry 
EZH©, ayra Z© 6yaeT 6oabme H© Ha npeHed- 
pexHMo Maayio BeananHy, Tax mto h ayra ZH© 
6yaeT npH6aH3HTeabHo paBHaTbca TOMy xe caMOMy 
1;7 rpaaycy. TaxHM o6pa30M, onaTb BcaeacTBne toto, mto no othohichhx) x 
xpyry Z© Tonxa A He OTanMaerca ot peHTpa, yroa ZA© 6yaeT paBHHTbca 
1;7 rpaaycy, xaxnx b neTupex npaMHX yraax coaepxHTCa 360, nan 2; 14, 
xaxHX 360 6yaeT b a»yx npaMwx yraax. TeM xe caMHM 2; 14 rpaaycaM 6yaeT 
paBHaTbca h paBHbifl BbiuieynoMaHyTOMy yroa AAA. CaeaoBaTeabHO, craraBae- 
Maa npaMoii AA ayra 6yaeT coaepxaTb 2; 14 rpaayca, xaxnx b onncaHHoii 
oxoao npaMoyroabHoro TpeyroabHHxa AAA oxpyxHOcra HMeeTca 360, caMa xe 
npaMaa AA 6yaeT HMeTb 2;21 Macro, xaxHX b ranoTeHy3e AA coaepxHTCa 
120. Ho AA 6yaeT MeHbine AA Ha hhmtoxho Maayro BeananHy; CaeaoBaTeabHO, 
ecan AA paBHa 2;21, to b npaMoii AA Taxnx nacTeii 6yaeT npH6aH3HTeabHo 412 
120. flaaee, Tax xax ayra TA npeanoaaraeTca paBHoik 49;48 rpaaycaM, to h 
yroa TKA, HaxoaauiHHCa y ucHTpa aroro xpyra, 6yaeT paBHaTbca 49;48 
rpaaycaM, xaxHX b neTupex npaMbix yraax coaepxHTCa 360, naH xe 99;36 
rpaaycaM, xaxnx 360 6yaeT b a»yx npaMHX yraax. TaxHM o6pa30M, h ayra 
Ha npaMoii AA 6yaeT paBHa 99;36 rpaaycaM, xaxnx b onncaHHoii oxoao 
npaMoyroabHoro TpeyroabHnxa AAK oxpyxHocro coaepxHTCa 360, a ayra Ha 
npaMoii AK paBHa ocTaioinHMca ao noayoxpyxHOcro 80; 24 rpaaycaM. 
CaeaoBaTeabHO, H3 crsirHBaiomHX am ayra npaMbix AA 6yaeT paBHa 91 ;39 
Macro, xaxnx b ranoTeHy3e AK coaepxHTCa 120, a b AK 6yaeT 77;27 Taxnx 
xe MacTeii. TaxHM o6pa30M, ecan paanyc AK 3eMan paBHaeTca 1, to AA 
6yaeT paBHa 0;46, a KA — 0;39. Ho 6biao noxa3aHo, mto AA paBHaaacb 2;21 
MacTHM, xaxnx b AA 6biao 120; CaeaoBaTeabHO, ecan npaMaa AA paBHa 0;46, 
to b AA Taxnx MacTeii 6yaer 39;6. Taxnx xe MacTeii b npaMoii KA 6hiao 
0;39, a b paanyce KA 3eMan — 1. CaeaoBaTeabHO, ecan paanyc KA 3eMan 
paBeH 1, to Bca npaMaa KAA, npeacraBaaioinaa paccroaHne ao JlyHH bo BpeMa 
Ha6ax)aeHna, 6yaeT paBHa 39;45 72 . 

JJoxa3aB 3to, B03bMeM sxcueHTpHMecxnii xpyr JlyHH ABT [pnc. 5.11], 
HMexjmnii ueHTp b A n anaMeTp AAT, Ha xotopom HaxoanTca pem-p E xpyra, 
npoBeaeHHoro aepe3 cepeanHH 3oanaxaabHHx co3Be3anii, a Taxxe TOMxa Z — 
«HaxaoHeHna*> 3nnu,nxaa, x xoTopon HanpaBaeHa anHna anorea n nepnrea 413 
annunxaa. OnncaB oxoao tomxh B 3nnu,nxa H©KA, npoBeaeM coeanHHTeabHHe 
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npaMbie HB0E, BA n BKZ. IIpeanoaoacHM, mto JlyHa bo BpeMa aaimoro 
Ha6^ioaeHHfl Haxoanaacb b A. CoeanHHM AE h AB h onyCTHM H3 tohxh A 
Ha npoaojixeHHe npaMoii BE nepneHanxyaap AM, a H3 tohxh Z Ha Ty *e 
npaMyio nepneHaHKyaap ZN. 

Tax xax bo BpeMa Ha6aioaeHHa MHcaeHHaa BeananHa aaoHrapnn JlyHH 
6biaa 78; 13 rpaaycoB, to coraacHO pacCMOTpeHHOMy Burne yroa AEB 6yaeT 
paBHaTbca 156;26 rpaaycaM, xaxnx b ae- 
Ttipex npaMbix yraax coaepxcnTCa 360, a 
KaxcauH H3 yraoB ZEN h AEM 6yaeT 
paBHaTbca oCTaxupnMCa ao a»yx npaMux 
yraoB 23;34 rpaaycaM; ecan ace B3aTb 360 
rpaaycoB, paBHHX a»yM npaMHM yraaM, to 
yica3aHHHe yrabi 6yayT paBHaTbca xaxcaHn 
47;8 t3khm rpaaycaM. CaeaoBaTeabHO, ayra 
Ha xaacaoH H3 npaMHx AM h ZN 6yaeT 
paBHa 47;8 rpaaycaM, xaxnx b oxpyacHoern 
OKoao ynoMaHyTHx npaMoyroabHHX Tpey- 
roabHHKOB 6yaeT 360 BcaeacTBHe toto, hto 
AE paBHa EZ; ayra ace Ha xaayjOH H3 
npaMHx EM h EN 6yayT paBHW 132;52 
t3khm ace rpaaycaM. CaeaoBaTeabHO, xaacaaa 
h3 cTaraBaeMHx hmh npaMHx AM h ZN 
6yaeT paBHa 47;59 aacraM, k3khx b Kaacaoii 
h3 ranoTeHy3 AE h EZ 6yaer 120; xaacaaa ace H3 npaMHx EM h EN coaepacHT 
110 Taxnx ace aacren. TaxnM o6pa30M, ecan xaacaaa H3 npaMHx AE h EZ 
paBHa 10; 19, a paanyc AB axcpeHTpa — 49;41, to t3xhx aacreii b xaacaofi 
H3 AM h ZN 6yaeT 4;8, a b EM h EN — no 9;27 Taxnx ace. H Tax xax 
xBaapaT Ha BA nocae BHanTaHna XBaapaTa Ha AM aaeT xBaapaT Ha BM, to 
mh noayaHM, hto Bca aaHHa BM 6yaeT paBHa 49;31 t3xmm aacTaM, BE ToaHO 
Tax ace — 40;4 h, HaxoHeu, BN — t3khm ace 30;37 aacTaM, xaxnx b ZN 
6biao 4;8. H Tax xax cyMMa xBa/jpaTOB aaeT XBaapaT Ha BZ, to mh noayaHM, 
aTO jyiHHa rnnoTeHy3H BZ 6yaer paBHa 30;54 t3xmm ace aacTHM. TaxnM 
o6pa30M, ecan rnnoTeHy3a BZ paBHa 120, to b ZN Taxnx aacren 6yaeT 16;2, 
a ayra Ha Heii 6yaeT paBHa t3xhm 15;21 rpaaycaM, xaxnx b oxpyacHocTH oxoao 
npaMoyroabHoro TpeyroabHHxa BZN coaepacHTCH 360. H, CaeaoBaTeabHO, yroa 
ZBN 6yaeT paBeH 15;21 rpaaycaM, xaxHX b a»yx npaMHx yraax coaepacHTCH 
360, nan ace npH6aH3HTeabHO 7;40 t3khm, xaxnx 360 6yaeT b aeTHpex npaMHx 
yraax. Bot hmchho TaxoMy xoaHaecrBy rpaaycoB 6yaeT paBHa ayra ©K 
snnpnxaa. 

flaaee, Tax xax bo BpeMa Ha6ax>aeHHa JlyHa OTCToaaa Ha 262;20 rpaayca 
ot cpeaHero anorea annpnxaa h, CaeaoBaTeabHO, ot cpeaHero nepnrea K Ha 
npeBHmax)mHe noayoxpyacHoCTb 82;20 rpaayca, to ayra KA 6yaeT paBHa 82;20 
rpaaycaM, a Bca ©KA — 90 rpaaycaM; 3H3hht, yroa ©BA 6yaeT npaMHM. 
TaxHM o6pa30M, ecan paanyc AB SKcpempa paBHaeTCa 49;41, a paanyc BA 
snnpnxaa — 5; 15, to coraacHO aoxa3aHHOMy EB paBHa 40;4 thkhm aacraM; 
Tax xax cyMMa hx xBaapaTOB aaeT XBaapaT Ha EA, to aaHHa EA noayaaeTca 
paBHOH 40;25 TaxnM xe aacraM. CaeaoBaTeabHO, bo BpeMa Ha6ax)aeHHa 
paccTOHHMe JlyHH paBHaaocb 40;25 aacraM, xaxnx b paanyce BA annpnxaa 
npeanoaaraaocb 5; 15, paccToaHne EA ot pem-pa 3eMan ao anorea axcpeprpa — 
60 n paccroaHne Er ot pem-pa 3eMan ao nepnrea axcpeHTpa — 39;22. Ho 6nao 
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AOK333HO, wto bo BpeMa H36jnofleHHa paccroaHHe JlyHH, T.e. npaMaa EA, 
paBHajiocb 39;45 wacraM, xaxnx b paawyce 3cmah 6una 1; h, cjieaoBaTejibHo, 
ecjiH npaMaa EA paccroaHna JlyHH bo Bpeina Ha6nK>AeHHa paBHa 39;45, a 
paflwyc 3eMAH — 1, to npaMaa EA, aaioiuaa cpeaHee paccroaHHe b ateHniax, 4 ie 
6yaeT paBHa 59 ;0 t3xhm wacraM 73 , a Er — cpeAHee paccroaHHe b 
xBaapaTypax — 38;43, paanyc ace anMUHUia — 5;10 t3xhm ace wacraM. 3to 
h npeflnojiarajiocb noxa3aTb 74 . 

riocjie Toro xax mh yxa3aHHUM o6pa30M HauuiH paccroaHna JlyHH, HaM 
cjieflOBa.TO 6h OAHOBpeMeHHO onpeAeAHTb h paccroaHHe CojiHua, wto jierxo 
moacho noAywHTb reoMeTpHwecxH, ecAH x paccroaHnaM JlyHH bo BpeMa ch3hthh 
Ao6aBHTb Taxace bcahwhhh noAywax)mHxca b sto BpeMa yrjioB, HMeioiunx 
BepuiHHy b rjia3y Ha6AK)AaTeAa, noA xotophmh bhahh ah3mctph CoAHua, JlyHH 
H TeHH. 


14. O BeAHMHHaX BHAMMbIX AHaMeTpOB COAHUa, JlyHbl 
H 3eMHOH TeHH B CH3HTHAX 

143 bccx MeTOAOB AAa Taxoro hcca eAOBa hh a mh OTxa3aAHCb ot Tex, b 
xoTopbix onpeAeAeHHe AnaMeTpoB cbctha npoH3BOAHTca npw noMOujH BOAaHHx 
H3MepHTeAen, a Taxace no BpeMeHH, xoropoe 3aTpawnBaeTca [cbcthaom] Ha 
bocxoa b ACHb paBHOAeHCTBHa 75 , Tax xax npH noMomn noAo6HHx mctoaob 
HeAb3a towho onpeAeAHTb Tpe6yeMoe. Mh caMH, nocTpoHB onncaHHun eme 417 
THnnapxoM AnonTp [pHC. 5-E] c ahhchxoh b werape aoxth 76 , npoH3BeAH c 
ero noMombio Ha6AfOACHHa h HauuiH, wto AnaMeTp CoAHua bo Bcex noAoaceHHax 
BHAeH npH6AH3HTeAbHo noA oahhm m TeM ace yrAOM, Tax wto pa3nMwne b 
paCCTOaHHaX COAHUa He npOH3BOAMT HHKaKOH CymeCTBeHHOH pa3HHU,H, ho 
AuaMeTp JlyHH bhach noA oahh3xobhm 
yrAOM c CoAHpeM TOAbxo xorAa b noAHo- 
AyHMH OHa, 6yAywH b anoree 3nHU,HXAa, 
HaxoAHTCa Ha caMOM 6oAbmoM paccToaHHH 
ot 3eMAH, a He b cpeAHHX paccToaHnax, 
xax 3 to npeAnoAaraAH npeAnieCTByiomHe 
Ha6AK)AaTeAH 77 . KpoMe 3Toro, mh HauuiH, 
wto m c3mh yrAH Ha 3aMeTHyx) BeAHWHHy 
MeHbuie TpaAHUHOHHO npHHaTHx 78 . Ilpn 
3TOM MH BUWHCAHAH HX He npH nOMOUIH 
M3MepeHHA Ha ynoMHHyTOH AHHeiixe, ho no 

HeXOTOpHM AyHHHM 33TMeHHaM. JJeHCTBH- 

TeAbHO, onpeAeAHTb, xorAa xaacAHH «3 ah3mctpob bhach noA oahhm h tcm 
ace yrAOM, moacho oweHb Aerxo no csmoh xoHcrpyxu,HH ahhchxh, Tax xax b 
3tom CAywae hc Tpe6yeTCa HHxaxoro H3MepeHHa. OnpeAeAeHHe ace caMoii 
bcahwhhh yrna Boo6me xa3aAOCb HaM coMHHTeAbHHM, Tax xax H3MepeHne, b 
xotopom nrpaeT poAb noAoaceHHe npn3MH, HMex)ineH mnpHHy, xoTopaa 
noxpuBaeT cbcthao Ha aahhc CTepacHa, nepeMemaacb Ha paccroaHne ot rAa3a 
AO npH3Mbi, MoaceT CHAbHO yAaAHTbca ot towhocth. riocxoAbxy JlyHa, HaxoAacb 4,8 
Ha HaH6oAbineM cbocm paccToaHHH, Bcerna xa3aAacb noA oahhhkobhm c Coahucm 
yrAOM 3peHHa, to, BHWHCAaa no HaSnKxgeHHHM Ha stom paccToaHHH AyHHHM 
33TMeHHaM BeAHWHHy CTarHBaeMoro ex) yrAa, mh ceiiwac ace noAywHAH h 
BeAHWHHy yrAa AAa CoAHua. CyipHOCTb ynoMaHyToro MeTOAa mh pa3i>acHHM 
onaTb npn noMomn A»yx hcxoahhx 3aTMeHHH. 
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B 5 roay Ha 6 onajiaccapa, T.e. b 127 roay apw Ha 6 oHaccapa, b xoHne 11-ro 
naca hohh c 27-ro Ha 28-e hhcjio enineTCKoro Mecana Arapa b BaBHJioHe 
Hanaaa 3 aTMeBaTbca JlyHa, h HaH 6 ojibuiaa BeananHa 33 TMeHHH 6 buia c rora Ha 
1/4 aacTb flnaMeTpa 79 . TaK KaK 3aTMeHne Hanaaocb b 5 nacoB nocjie noayHonH 
no MecTHOMy bpcmchh, a cpeflHaa (J)a3a 6 ujia npH6aH3HTeabHo b 6 [ce30HHHx] 
nacoB, KOTopne Toraa b BaBmroHe cooTBeTCTBOBajm 5 1 / 21/3 paBHoaeHCTBeHHHM 
nacaM, nocxoabxy hcthhhoc noaoaceHHe CoJiHua 6 hjio Ha 27;3 rpaaycax 0bh3, 
to acHo, hto cpeflHaa <j)a3a 33TMeHHa, xoifla Soabinaa nacTb flnaMeTpa nonaaa 
b TeHb, cooTBeTCTBOBajia b BaBnaoHe 5 V2V3 paBHOfleHCTBeHHbiM nacaM nocae 
noayHOHH, a b AaexcaHapHH — TOflbxo 5 nacaM. H BpeMa, npomeflmee nocae 

419 ynoMaHyToft anoxa, cocTaBaaeT 126 emneTCXHX toaob, 86 flHeii h 17 
paBHOfleHCTBeHHHx nacoB no o6unHOMy cnery, Han 161/21/4. ecan othccth k 
cpeflHHM coaHenHbiM cyTxaM 80 . TaxHM o6pa30M, cpeflHee noaoxeHne JlyHH no 
floaroTe cooTBeTCTBOBaao 25;32 rpaaycaM KaemHeii, a hcthhhoc — 27;5, 
paccTOHHHe [no aHOMaann ] ot anorea annnHxaa paBHaaocb 340; 7 rpaflycaM, a 
ot ceBepHoro npefleaa HaKaoHHon op6htu [no mHpoTe] — 80;40 rpaflycaM. H 
acHo, hto Korfla neHTp JlyHH b HanOoabmeM ee P3Cctohhhh Haxoflnaca Ha 
91/3 rpaflycax ot y3aa no HaxaoHHOH opSnTe 81 , a neHTp tchh 6bia Ha 6oabmoM 
xpyre, npoBefleHHOM nepe3 ayHHHH neHTp nepneHflHxyaapHo op6nTe (a b atom 
noaoxceHHH hmckjt mccto HaH6oabmne 3aTeMHeHHa), to b TeHb nonaaaaa 1/4 
ee flnaMeTpa. 

Zlaaee, b 7 rofly KaM6H3a, T.e. b 225 roay or HaSoHaccapa, b Honb c 
17-ro Ha 18-e nncao enmercKoro Mecana OaMeHOT, 3a 1 [paBHOfleHCTBeHHHH ] 
nac flo noayHOHH b BaBHaoHe HaSaioaaaocb 3aTMeHne JlyHH c ceBepa Ha 1/2 
ee flnaMeTpa 82 . CaeflOBaTeabHO, b AaexcaHapHH sto 3aTMeHHe npon3omao 
npH6aH3HTeabHo 3a IV 2 V 3 paBHOfleHCTBeHHHH nac ao noayHonn. H BpeMa, 
npomeflmee ot npnHaTOH anoxn, cocraBaaeT 224 ernneTCKHx rofla, 196 flHeii 

420 h 1014 paBHOfleHCTBeHHHx nacoB no oOnaHOMy caery, nan 91 / 2 I /3 no TomroMy, 
Tax icax CoaHne HaxoflHaocb Ha 18; 12 rpaaycax Paxa. TaKHM o6pa30M, cpeflHee 
noaoxeHHe JlyHH no floaroTe cooTBeTCTBOBaao 20;22 rpaflycaM Ko3epora, a 
HCTHHHoe — 18; 14 rpaflycaM 83 . Ot anorea annumcaa [no aHOMaann] oHa 
OTCToaaa Ha 28;5 rpaaycoB 84 , a ot ceBepHoro npeaeaa HaxaoHHOH opOnra [no 
mnpoTe] — Ha 262; 12 rpaflyca. OTCioaa, caeaoBaTeabHo, hcho, are Koraa neHTp 
JlyHH oTCToaa ot y3aa Ha 744 rpaaycoB no HaKaoHHoii op6nTe, JlyHa HaxoflHaacb 
b HanSoabineM paccTOHHHH h neHTp tchh 3aHHMaa no oTHomeHHio k nenrpy 
JlyHH yKa3aHHoe noaoxceHHe, Toraa b TeHb nonaaaaa 1/2 ayHHoro flnaMeTpa. 

Ho ecan neHTp JlyHH HaxoflHTca Ha paccTOHHHH 91/3 rpaaycoB ot y3aoB 
no HaxaoHHOH opOnre, to oh HaxoflHTca Ha 481/2 mecTHflecaTHx rpaayca ot 
xpyra, npoxoflanjero aepe3 cepeflHHH 30flHaxaabHHX co3Be3flHH, ecan H3MepaTb 
no 6oabmoMy xpyry, npoBeaeHHOMy aepe3 Hero noa npaMHM yraoM x op6nTe. 
Ecan ace oh otctoht ot y3aoB no HaxaoHHoii op6nTe Ha 744 rpaaycoB, to no 
npoBeaeHHOMy aepe3 Hero 6oabinoMy xpyry nepneHflHxyaapHo opOwre oh otctoht 
Ha 4034 mecTHflecaTHx rpaayca ot xpyra aepe3 cepeflHHH 3HaxoB. Ho Tax xax 
pa3HOCTb Meacfly flByMa 33TeMHeHHHMH cocraBaaeT aeTBepTb ayHHoro flnaMeTpa, 
a pa3H0CTb flByx paccroaHHH neHTpa ot xpyra nepe3 cepeflHHH 30flHaxaabHHx 
co3Be3flHH, T.e. ot neHTpa tchh, cocTaBaaeT 71/21/3 mecTHflecaTHx floaeii rpaayca. 
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to oTCiofla cjieayeT, hto Becb aHaMerp JlyHH crarHBaeT ayry 6oabmoro Kpyra 
b 311/3 mecTHaecaTyio aoaio rpaayca. 

Cenaac xe craHOBHTca sicho, hto b tom xe HaugoabineM paccroaHHH JlyHH 
paanyc tchh crarHBaeT ayry b 40% inecTHaecaTHx uoaeii rpaayca, Tax xax 
hmchho Ha Taxoe mhcjio mecTHaecaTHx aoaen ueHTp JlyHH otctosui ot ueHTpa 
TeHH H Kacajica OXpyXHOCTH TCHH BCJieaCTBHe Toro, HTO BO BTOpOM 33TMCHHH 
3aTeMHHjiacb 1/2 ayHHoro aHaMeTpa. TaKHM o6pa30M, paanyc tchh 6yaeT Ha 
He3HaHHTeabHyio BeaHHHHy MeHbme 2% paanycoB JlyHH kotophh cocTaBaaeT 
15% mecTHaecaTHx aoJieii rpaayca 85 . Ha ochob3hhh MHoromicaeHHHx noao6HHx 
Ha6aioaeHHH mh noaynnaH npH6an3HTeabHo TaxHe xe BeanmiHH h Bocnoab- 
30Baancb hmh npn nccaeaoBaHHH apyrnx BonpocoB, cbh33hhhx c 3aTMeHHHMH; 
3aecb xe mh npuMOHHM hx aaa onpeseaeHHa paccroaHHH CoaHua; otot MeToa 
no cymecTBy HBaaeTca tcm xe, xoTopoMy caeaoBaa h Hinnapx. Kpym CoaHua, 
JlyHH h 3eMan, oxBaTUBacMuc xoHycaMH, cnHTaaHCb b hcm Ha HHHTOXHyio 
BeanHHHy MeHbinHMH 6oabinHX xpyroB, npoBeaeHHHX Ha hx [CoaHua, JlyHH 
h 3eMan] ctfcepax, h to ace caMoe xacaeTca hx anaMeTpoB 86 . 


15. O paccTO«HHH CoaHua h o tom, hto onpeaeaaeTca BMecTe c hhm 

Hmch 3th aaHHHe, a Taxxe 3Haa, mto HanSoabinee paccTOflHHe JlyHH b 
CH3HTHHX paBHo 64; 10, ecan 3a 1 npnHaTb paanyc 3eMan (aencTBHTeabHo, mh 
noxa3aaH, hto cpeaHee paccroaHHe paBHo 59, a paanyc annuHxaa cocTaBaaeT 
5; 10 t3khx xe uacreft), o6paTHMca k paccMOTpeHHio, xaxon 6yaeT BeanaHHa 
paccroHHHa CoaHua. 

IlyCTb HaxoaaiUHeca b oaHoft naocxocTH Hangoabiime xpyrn ynoMaHyTHX 
ccj)ep gyayr: CoaHua — ABr c uchtpom A, JlyHH b HangoabineM ee 
paccToaHHH — EZH c uchtpom 0 h 3ewm — KAM c ueHTpoM N fpne. 5.12]. 
M 3 naocxocren xe [xacaTeabHHx KOHycoB], npoBeaeHHHX aepe3 ueHTpn, nycTb 
AEr o6hhmct 3eMaio h CoaHue, a ANr — CoaHue h JlyHy 87 , h nyerb ocbio 
KOHyca tchh 6yaeT A0NE. ripoxoaaiuHe nepe3 tohxh xacaHHa npaMHe 6yayT, 
ecTecTBeHHo, napaaaeabHHMH h npH6aH3HTeabHo p3bhhmh cooTBeTCTByioiunM 
anaMeTpaM; aaa coaHeaHoro xpyra aro 6yaeT AAr, aaa ayHHoro — E0H, aaa 
3eMHoro — KNM, a aaa tchh b tom Mecre, b kotopom b Hee b HangoabineM 
paccToaHHH nonaaaeT JlyHa, — OI1P. TaxHM o6pa30M, 0N paBHa Nil, h 
xaxaaa H3 hhx gyaer paBHa 64; 10 t3khm m3cthm, xaxHX b paanyce NA 3eMan 
coaepxHTca 1. 

Mrax, TpegyeTca HaiiTH, xaxoe oTHoineHne npaMaa NA coaHeaHoro 
paccToaHHH HMeeT k paaHycy 3eMaH NA. 

IIpoaoaxHM npaMyio EH Lao nepeceneHHa c Sr] b I. Tax xax mh 
noxa3aan, hto anaMeTp JlyHH b ynoMaHyroM HangoabineM paccToaHHH b 
CH3HTHHX Ha OnHCaHHOH 3THM paCCTOaHHCM OXOaO ueHTpa JlyHH OXpyXHOCTH 
CTaniBaeT ayry b 0;31,20 rpaaycoB, xaxnx bo bccm xpyre 6yaeT 360, to yroa 
ENH 6 yaeT paBeH 0;31,20 rpaaycoB, xaxnx b neTHpex npaMHx yraax 
coaepxHTca 360, a ero noaoBHHa, T.e. yroa ©NH, — Toxe 0;31,20 rpaaycoB, 
xaxnx 360 6yayT paBHH a»yM npaMHM yraaM. TaxHM o6pa30M, ayra Ha 0H 
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6 yneT paBHa 0;31,20 rpaaycoB 88 , k 3 khx b onncaHHon okoao npaMoyroAbHoro 
Tpeyro^bHHKa NH@ oKpyxHocra nMeerca 360, a ayra Ha ©N — ocraiomHMCH 
AO noAyoxpyxHocrn 179;28,40 rpaAycaM. CAeAOBaTeAb- 
ho, h 3 CTarHBaeMbix hmh npaMHx H@ 6 yAeT HMeTb 
0;32,48 aacren, k 3 khx b AHaMerpe NH coAepxnTca 
120, a b N© npn 6 AH 3 HTeAbHo 120 Taxnx xe aacTen; 

T3KHM o6pa30M, ecAH npaMaa N0 paBHa 64; 10, to b 
0H 6yACT 0; 17,33 Taxnx aacTen. B paAHyce 3eMAn 
T3KHX aacren 6yAeT 1. Ho Tax xax othoihchh e IIP k 
0H paBHO npH6AH3HTeAbHo TOMy, xaxoe 2;36 hmckjt 
k l 89 , to IIP 6yAeT paBHa 0;45,38 thkhx xe aacren. 

CAeAOBaTeAbHo, BMecTe B 3 aTHe 0 H h IIP cocTaBAaioT 
1 ; 3,11 aacTb, xaxnx b NM 6 yAeT 1 . Ho BMecre B 3 aTbie 
nP h bch 02 cocraBAaioT 2 TaxHe aacra, Tax xax 
OHH BMeCTe paBHH AByM NM 90 . fleHCTBHTCAbHO, xax 
mh cxa 3 aAH, Bee Taxae npaMbie napaAAeAbHbi h Nil 
paBHa N 0 ; CAeAOBaTeAbHo, ocraTox HE 6 yAeT coAep- 
xaTb 0 ; 56,49 taxhx aacren, xaxnx b npaMon NM 
6 yAeT 1 . H xax NM OTHocHTca x H 2 , Tax 6 yAer 
OTHOCHTbCH H Nr X Hr, H NA X 0 A. 

3HaaHT, ecAH NA paBHa 1, to b A0 6yAer 0;56,49 
thxhx aacreft, a b ocTaTxe ©N — 0;3,11. TaxnM 
o6pa30M, ecAH npaMaa N0 paBHa 64;10, npaMaa 
NM — 1, to npaMaa NA (coAHeaHoe paccroaHHe) 

6yAeT HMeTb Taxnx aacren npn6AH3HTeAbHO 1210 91 . 

TaxnM xe o6pa30M, ecAH npaMaa NM paBHa 1, a 
nP corAacHO Aoxa3aHHOMy — 0;45,38, h xax NM 
OTHocHTca x IIP, Tax 6yAer OTHocHTbca h NS x HIT, 
to, 3H3HHT, ecAH npaMaa NS paBHa 1, HIT 6yAer 
paBHa 0;45,38, a ocraTox nN — 0; 14,22 Taxnx xe 
aacren. H, CAeAOBaTeAbHo, earn npaMaa IIN paBHa 
64; 10, a paanyc 3eMAH NM — 1, to b SII Taxnx 
aacren 6yAeT npn6AH3HTeAbHo 203;50, a bo Been 
HN — 268 92 . 

CAeAOBaTeAbHo, y Hac noAyanAOCb, hto ecAH 
paAnyc 3eMAn paBeH 1, to cpeAHee paccToaHne JlyHU 
b cH3nrnax 6yAeT 59, paccroaHHe Coahua — 1210 93 
n, HaxoHeu,, paccToaHne ot ueHTpa 3 cmah ao BepuinHu xoHyca tchh 6yAeT 
268. 


Pmc. 5.12 


16 . O BeAnanHax CoAHua, JlyHbi h 3 cmah 

OraomeHna o&beMOB cbctha HenocpeACTBeHHo bheoahtcb H3 oraomeHnn 
AnaMeTpoB Coahua, JlyHbi n 3 cmah. 

HencTBHTeAbHo, Tax xax Aoxa3aHo, hto ecAH paanyc NM 3cmah paBeH 1, 
to paA«yc 0H JlyHH 6yAcr 0; 17,33, a npaMaa N0 — 64; 10, n xax N0 
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othochtch k ©H, TaK 6 yaeT OTHocHTbca h NA k Ar. Ecjih NA COMaCHO 
AOKa3aHHOMy paBHa 1210 t3khm nacTHM, to mh noaynHM, hto paflHyc CoaHu,a 
Ar paBeH npH6^H3HTejibHo SV 2 3cmhhm paanycaM 94 , 3Ha*iHT, TaKOBbi xe 6 yayT 
h oTHomeHHH anaMeTpoB. TaxHM o6pa30M, ecjiH anaMeTp JlyHH npHHHTb 3a 1, 
to anaMeTp 3e\uiH 6 yacr paBeH npn 6 aH 3 HTeabHo 3 V 5 , a anaMeTp CoaHija — 
184^5. CaeaoBaTeabHO, anaMeTp 3cmah 6 yaer b 3% pa3a 6 oabine anaMeTpa 
JlyHH, a anaMeTp CoaHu,a b 184^ pa3 60 a bine ayHHoro h npH6aH3HTeabHo b 
51/2 pa3 6oabme 3eMHoro anaMeTpa. 

H Tax Kax xy6 1 paBeH 1, xy6 3 Vs paBeH npn6aH3HTeabHo 391 / 4 , a xy6 427 
I8V5 npH6^H3HTejibHo 66441/2, to y Hac noayqaeTCH, hto, ecaw o6beM JlyHH 
npHHHTb 3a 1, o6beM 3eMJiH 6yaeT paBeH 391 / 4 , a o6beM CoaHu,a — 66441/2. 
CaeaoBaTeabHo, CoJiHpe 6yaer npH 6 jiH 3 HTejibHO b 170 pa3 6oabine 3cmah 95 . 

17. O nacTHux 3HaHeHHax napaaaaxcoB Coamia h JlyHH 

riocjie H3aoxeHHH 3Toro HaM caeayer Taxxe xpaTxo yKa3aTb, k3khm o6pa30M 
no BejiHHHHaM paccroHHHH CoaHua h JlyHH bhmhcjihkit b oTaeabHHx caynanx 
noaynaiomHecH napaaaaxcn, h npexae Bcero Te, KOTopue HaOaroaaioTCH Ha 
6ojibinoM xpyre, npoBeaeHHOM nepe3 CBernao h noaioc ropH30HTa 96 . 

IlycTb B iuiockocth ynoMHHyToro 6 oabinoro xpyra AB [pHC. 5.13] 42 s 
npeflCTaBjiner 6 ojibmoH xpyr [noBepxHocra ] 3cmah, FA — 60 a bin oh xpyr 
Coarnxa hah JlyHH, a EZH® — xpyr, no OTHomeHMio k xoropoMy 3eMJia 
HBAHeTCH TOMXOH. IlyCTb K 6 yflCT UCHTpOM BCeX 3THX 
KpyroB, a KATE — flHaMeTpoM, npoBeaeHHHM nepe 3 
nojuoc ropH3oHTa. Ot 3Toro noaioca T otaoxhm 
KaKyK)-HH6yflb ayry TA, HanpHMep, HMeromyro 30 
rpaaycoB, xaxnx b xpyre FA HMeeTCH 360, npoBeaeM 
onHTb coeaHHHiomHe npHMHe KAH h AA0, H3 A 
napajuiejibHO KH npoBeaeM AZ h bocct3bhm k Hen 
nepneHAHKyaHp AA. 

Kax H3BecTHo, paccTOHHHe xaxaoro H3 cbctoji He 
ocraeTCH Bceraa tcm xe chmhm. OaHaxo noaynaro- 
manca BcaeacrBHe aroro pa3HHua b napaaaaxcax jy ih 
CoaHua 6yaeT Maaoii h coBepmeHHo HeomyTHMOH xax 
BcaeacTBHe HeSoawiioro axcueHTpHCHTeTa ero xpyra, 

Tax h Oaaroaapa 3HanHTeabHocrH paccTOHHHH, Toraa xax ajih JlyHH 3Ta 
pa3HHua 6yaeT oneHb 3aMeTHOH xax BcaeacTBHe ee abhxchhh no anHUHxay, 

Tax h H3-3a aeHxeHHH caMoro anHUHxaa no axcueHTpy; xaxaoe H3 othx 
ABHX eHHH npOH3BOAHT HeMaayiO pa3HHU,y B paCCTOHHHHX. rio 3TOH npHHHHe 
napaaaaxcH CoaHua mh onpeaeaHM Toabxo aan oaHoro OTHomeHHH, a hmchho 
1210 x l 97 , a napaaaaxcH JlyHH — aaa neTHpex, xoTopHe 6yayT Han6oaee 429 
yao6HHMH aaa nocaeayiomHx bhboaob. IlepBHe aea H3 nerapex othx 
paccroHHHH mh B03bMeM aaa caynaH, xoraa anHnwxa oxa3HBaeTCH b anoree 
axcneHTpa. IlepBoe H3 hhx noaynaeTCH b anoree ammHxaa h Ha ochob3hhh 
H 3aoxeHHoro cooTBeTCTByeT paccroHHHio 64; 10, ecan paanyc 3eMan npHHHTb 
3a 1; BTopoe xe noaynaeTCH b nepnree 3nnu,Hxaa h paBHHeTCH 53;50 thxhm 
xe nacTHM. Usa xe ocraabHUx noaynaioTCH, xoraa anHnnxa oxa3HBaercH b 
nepnree axcneHTpa. M 3 hhx nepBoe onHTb onpeaeaneTCH b anoree anHHHxaa 
h Ha 0CH0B3HHH H3aoxeHHoro paBHHercH 43;53 nacTHM, oaHy H3 xotophx 




V.17. O HacmHUX 3tutHeHUHX napajuioKcoe Cojmufl u Jlynu 


165 


npeztCTaBjiiieT paanyc 3eMan; BTopoe xe onpeaeaaeTca b nepwree 3nHu,HKaa h 
noayaaeTca paBHHM 33; 33 TaKHM xe eauHHuaM 98 . 

Tax KaK mh npeanoaoxnaH, hto ayra TA paBHa 30 rpaaycaM, to yroa 
ITCA aoaxeH paBHHTbca 30 rpaaycaM, 360 kotophx cocraBaaiOT aerape npaMHX 
yraa, nan xe 60 TaKHM, k3khx 360 coaepxaTca b aeyx npaMHX yraax. TaKHM 
o 6 pa 30 M, ayra Ha AA 6 yaeT paBHSTbca 60 rpaaycaM, kskhx b onncamioft okojio 
npHMoyroabHoro TpeyroabHHKa AKA OKpyxHocTH 6 yaer 360, a ayra Ha KA 
6 yaeT paBHHTbca aonoaHaiomHM ao noayoKpyxHoc™ 120. M, caeaoBaTeabHo, 
H3 HaxoaaiHHXCH noa hhmh npaMbix AA 6 yaer paBHa 60 aacraM, k3khx b 
anaMeTpe AK coaepxnTca 120, a KA — 103;55 TaKHM xe aacraM. M, 
CJieaoBaTejibHo, ecan AK B 3 aTb 3 a 1, to npaMaa AA 6 yaeT paBHa 0;30, a 
KA — 0;52. B npHMoii KAA, npeacTaBaaroiuen coaHeaHoe paccroaHHe, t3khx 
aacTefi 6 yaeT 1210, ecan xe OHa npeacraBaaeT ayHHoe paccroaHHe, to b 
nepBOM H3 ynoMaHyTHX cayaaeB OHa 6 yaeT paBHa 64; 10, bo btopom — 53;50, 
b TpeTbeM — 43;53 h b aeTBepTOM — 33;33. CaeaoBaTeabHo, noayaaromaacH 
b ocraTKe AA nan AA, Tax KaK ohh pa 3 HHTca Ha He3HaaHTeabHyio BeananHy, 
6 yaeT aaa coaHeaHoro paccroaHHa paBHa 1209;8, aaa ayHHbix xe b nepBOM 
cayaae — 63;18, bo btopom — 52;58, b TpeTbeM — 43; 1 h b aeTBepTOM — 
32;41. TaKHM o6pa30M, ecan ninoTeHy3a AA paBHaeTca 120 aacraM, to npaMaa 
AA bo Bcex naTH cayaaax, B 33 THX b tom xe caMOM nopaaxe, hto6h b 
aaabHeHineM He noBTopaTbca, 6 yaer paBHa 0;2,59, 0;56,52, 1;7,58, 1;23,41, 
1;50,9. CaeaoBaTeabHo, CToamaa Ha Heft [T.e. xopae AA] ayra 6 yaeT 
npn6aH3HTeabHO paBHa 0;2,50, 0;54,18, 1;4,54, 1;20, 1;45 rpaaycy", xaxHx 
b onncaHHoft oKoao npHMoyroabHoro TpeyroabHHKa AAA oxpyxHocTH co- 
aepxHTca 360; yroa xe AAB nan ZA0 6 yaer paBeH 0;2,50, 0;54,18, 1;4,54, 
1;20, 1;45 rpaaycoB, 360 kotophx cocraBaaiOT a»a npaMHX yraa, Han xe 
0;1,25, 0;27,9, 0;32,27, 0;40, 0;52,30 rpaaycoB, 360 kotophx cocraBaaiOT 
aerape npaMHX yraa. TaKHM o6pa30M, nocKoabKy ToaKa A He OTanaaeTca ot 
ueHTpa K, a ayra ZH0 Ha HecymecTBeHHyio BeaHaHHy 6 oabme H0, TaK KaK 
Bca 3eMaa aBaaeTca ToaKoft no OTHomeHHK) k Kpyry EZH0, to ayra H0 
napaaaaKca, ecan npnHHTb oKpyxHocTb EZH0 3a 360 rpaaycoB, 6 yaeT aaa 
coaHeaHoro paccTOHHHH paBHa 0; 1,25, aaa ayHHHx xe — 0;27,9 b nepBOM 
cayaae, 0;32,27 bo btopom, 0;40,0 b TpeTbeM h 0;52,30 rpaaycoB b aeTBeproM, 
hto h TpeOoBaaocb onpeaeaHTb. 

BnaHcaHB TaKHM xe o6pa30M napaaaaKcu aaa Kaxaoro cayaaa h aaa 
apyrnx paccToaHHft ot noaioca ropH30HTa aepe3 6 rpaaycoB BnaoTb ao 90 
rpaaycoB aeTBepTH oKpyxHocTH, mh cocraBHaH aaa onpeaeaemia napaaaaKcoB 
Ta6aHny, HMeromyro Toxe 45 ctpok h 9 CToa6u,oB. H3 hhx b nepBOM mh 
noMecTHan 90 rpaaycoB aeTBepTH OKpyxHocTH, B03pacTaiomHx, KOHeaHo, aepe3 
2 rpaayca, bo btopom — cooTBeTCTByromne rpaaycaM Kaxaoft H3 othx ayr 
mecTHaecaTHe aoan coaHeaHHX napaaaaKcoB, b TpeTbeM — napaaaaKcu JlyHH 
aaa nepBoro cayaaa, b aeTBepTOM — h36htkh napaaaaKcoB BToporo cayaaa 
Haa napaaaaKcaMH nepBoro cayaaa, b naTOM — napaaaaKCH aaa TpeTbero 
cayaaa, b mecTOM — h36htkh napaaaaKcoB aeTBeproro cayaaa no OTHomeHHio 
k TpeTbeMy 100 . TaK, HanpnMep, aaa 30 rpaaycoB paccroaHHa mh npHHaan 
CHaaaaa 0; 1,25 aaa CoaHua, 3aTeM — 0;27,9 aaa nepBoro cayaaa JlyHH h 
0;5,18, Ha KorapHe napaaaaKC BToporo cayaaa npeBHmaeT nepBHft; aaaee, 
onaTb — 0;40 aaa TpeTbero cayaaa h 0; 12,30, Ha KOTopue napaaaaKC 
aeTBepToro cayaaa npeBHmaeT Tperoft. Hto6h 6biao yao6Ho BHancaaTb 
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npnpameHHsi napaaaaxcoB (no yxaaaHHHM paccToaHHaM ot noaioca ropn30HTa) 
h aaa npoMexyTonHMx noaoxeHHH [JlyHhi] Mexay anoreaMH h nepnreaMH 
[aKCueHTpa h annuHxaa] Ha ochob3hhm 3HaaeHHH, bhhhcjichhmx b ynoMHHyTbix 
qeTbipex cayaaax c ncnojib30B3HneM ao6aBoaHHx mecTHaecaTHx aoaen, mh 
npmioxmiH Tpn nocaeaHnx croaOua, aaiomnx cooTBeTCTByiomne pa3HOCTH; hx 
BbiHHcaeHHe mm npoH3Bean cjieay*omnM o6pa30M. 

IlycTb ABrA [pnc. 5.14] npeacraBaaeT aymnaH anmiHKji c ueHTpoM E, a 
Z 6yaeT ueHTpoM 3cmjih h xpyra, npoBeaeHHoro aepe3 cepeaHHH 3oaHaxaabHHx 
co3BC3aHH. CoeaHHHB AEAZ, npoBeaeM ZrB, 3aTeM coeanHHM BE h TE h 
onycTHM Ha AA nepneHanxyaapH BH H3 tohkh B h T@ h3 tohkh I\ CHaaaaa 
a npeanoaoxHM, hto JlyHa [Ha ammHxae] otctoht ot 

HCTHHHoro anorea A Ha ayry AB, paBHyio, HanpHMep, 60 
rpaaycaM. TaxHM o6pa30M, yroa BEH 6yaeT paBeH 60 
rpaaycaM, ecan npHHaTb aeTHpe npaMMx yraa 3a 360, nan 
*e 120, ecjiH 3a 360 npHHaTb aBa npaMMx yraa. BcaeacTBne 
3toto cToamaa Ha BH ayra 6yaeT paBHa 120 rpaaycaM, Kaxnx 
onncaHHaa oxoao npaMoyroabHoro TpeyroabHHxa BEH oxpyx- 
HOCTb coaepxHT 360, a ayra EH 6yaeT paBHa HeaocrajomHM 
ao noayoKpyxHocTH 60 rpaaycaM. H, caeaoBaTeabHo, H3 
CTarHBaiomHx 3 th ayra npaMMx BH 6yaeT paBHa 103;55 
aacTflM, Kaxnx b anaMeTpe EB coaepxHTca 120, a EH — 
60 t3khm xe aacraM. Ho xoraa ueHTp E anHUHxaa HaxoaHTca 
b anoree axcueHTpa, to oTHomeHne ZE k EB 6yaeT paBHo 
OTHomeHHio 60 k 5; 15; caeaoBaTeabHo, tom npaMaa EB 
paBHa 5; 15, to BH 6yaeT paBHa 4;33, npaMaa EH — 2;38, 
a bch HEZ — 62;38. H Tax xax KBaapaT Ha ZH BMecre c 
KBaapaTOM Ha HB aaeT KBaapaT Ha ZB, to nocaeaHaa npaMaa 
6yaeT paBHa 62;48 aacraM, k3khx paccroaHHe ZA, cootbct- 
CTByiomee nepBOMy cayaax>, coaepxHT 65; 15, paccroaHne 
ZA BToporo cayaaa *— 54;45, a pa3HocTb paccroaHHii b a»yx 
3thx cayaaax AA — 10;30. H, caeaoBaTeabHo, aaa noaoxeHHa B pa3H0CTb 



Pmc. 5.14 


no oTHouieHHK) k nepBOMy npeaeay 6yaeT paBHa [65;15 p -62;48 p = ] 2;27 
aacTHM, k3khx b noaHOH pa3HocTH paccTOHHHH HMeeTca 10;30; thkhm o6pa30M, 
ecan noaHyio pa3HOCTb npHHaTb 3a 60, to Toraa paccMaTpnBaeMaa H3 mh pa3HOCTb 
b B 6yaeT paBHa 14;0. 3th nocaeaHne mh h noMecTHM b ceabMOM CToaOue b 
CT poKe, coaepxamen noaoBHHy awcaa 60, T.e. 30 rpaaycoB, Tax Kax Bee 90 
rpaaycoB, CToamne b nepBOM croa6ue TaOamiH, cocraBaaioT noaoBHHy 180 
rpaaycoB ot A ao A 101 . 

Ha ocHOBaHHH Tex xe caMHx paccyxaeHHH, ecan mm noaoxnM ayry TA 
paBHoii TeM xe 60 rpaaycaM [hto h ayra AB surne ], to moxho 6yaeT noxa3aTb, 
a to T© 6yaeT paBHa 4;33 aacTHM, xaxnx b paanyce Er 6yaeT 5; 15, a b 
E© t3khx xe aacreft 6yaer 2;38 h, HaxoHeu,, b ocraiomeHca Z0 Taxnx xe 
aacreH 6yaeT 57;22; BcaeacTBne aroro ranoTeHy3a Zr [npaMoyroabHoro 
TpeyroabHHxa Zr©] 6yaeT hx HMeTb 57;33. Ecan mh onaTb othhmcm hx ot 
cooTBeTCTByiomHx nepBOMy cayaaio 65;15, to HanaeM, hto ocraTox 7;42 
cocTaBaaeT 44 mecTHaecHTHX ot noaHOH pa3HOCTH 102 . 3to ancao mh noMecraM 
b tom xe caMOM [ceabMOM] CToa6ue b CTpoxe c ancaoM 60, Tax xax ayra 
ABr paBHa 120 rpaaycaM. 
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/laaee, b3hb Te xe caMHe ayra [AB n TA], npeanoaoxnM, mto Hemp 
E HaxoflHTCH b nepnree axcueHTpa; aro noaoxeHHe cooTBeTCTBy ct TpeTbeMy h 
neTBepTOMy caynaaM. Tax xax b stom noaoxeHHH OTHoinemie ZE k EB paBHo 
OTHomeHHio 60 k 8 103 , to, 3HanHT, ecan BE npnHaTb 3a 8 , to xaxaaa H3 

436 npaMHx BH h T0 (b npeanoaoxeHHH, mto ayra AB h TA paBHu 60 rpaaycaM) 
oxaxeTca paBHoii 6 ; 56 MacraM, xaxnx bo Bceft npaMoft ZE HMeerca 60, a 
xaxaaa h3 EH h E@ 6 yaeT paBHa 4;0 thxhm ace MacraM. TaxnM o6pa30M, 
ecjiH ZH 6 yaeT paBHa 64 TaxuM xe nacraM, a Z© — 56, to Ha ocHOBaHnn 
Taxux xe paccyxaeHHH noayMHTca, mto ranoTeHy3a ZB [TpeyroabHHxa ZBH] 
6 yaeT paBHa 64;23, a [ninoTeHy3a ] Zr [TpeyroabHHxa ZT0] — 56;26 t3xhm 
qacTHM, xaxHx b TpeTbeM caynae npaMaa ZA coaepxnT 68 , a cooTBeTCTByiomaa 
P33HOCTH Mexay TpeTbHM H MCTBepTHM CayMaaMH npHM3H AA HMeeT 16. 
CaeaoBaTeabHo, ecaH 64;23 mh othhmcm ot 68 , to y Hac ocTaHerca 3;37, 
xoTopue cocTaBHT 13;33 mecTHaecHThix ot Bceii pa3H0CTH 16. ©Ty BeananHy 
[13;33] mh tomho Tax xe noMecTHM b crpoxe c MncaoM 30 b BocbMOM croa 6 u,e. 
Ecaw xe 56;26 mh othhmcm ot 68 , to b ocraTxe noayaaeTca 11 ;34, xoTopue 
cocTaBaaiOT 43;24 mecTHaecaTHX ot noaHOH pa3H0CTH 16; hx mh tomho Tax 
xe noMemaeM b tom xe caMOM BocbMOM croa 6 ue b crponxe c nncaoM 60 104 . 

Bot t3xhm HMeHHo o6pa30M y Hac noaynaiOTca pa3H0CTH, npoHcxoaamHe 
ot nepeMemeHna JlyHH no anHnnxay; Te xe, xoTopue npoHcxoaaT ot aBHxeHHa 
anHHHxaa no axcuempy, mh onpeaeaHM Tax. 

IlycTb ABrA [pnc. 5.15] npeacraBaaeT axcueHTpHHecxnfi xpyr JlyHH c 

437 peHTpoM E h anaMerpoM AEr, Ha xotopom mh npeanoaoxnM HaxoaamHMca 
ueHTp Z xpyra, npoxoaamero nepes cepeaHHH 3oanaxaabHHX co3Be3AHH. 
ripoBe/ja npaMyx) BZA, 6 yaeM onaTb CMHTaTb, mto xaxauH H3 yraoB AZB h 
TZA paBeH 60 rpaaycaM, 360 xaropux cocraBaaiOT nerape npaMHx yraa; oto 
6 HBaeT, xoraa aaoHrauna paBHa 30 rpaaycaM npn h3xoxachhh ueHTpa anHUHxaa 
b B, Han 120 rpaaycaM npH HaxoxaeHHH ero b A. 
ripoBeaa coeaHHHTeabHHe npaMHe BE h EA, onycTHM 
H 3 E Ha BZA nepneHAHxyaap EH. Tax xax Tenepb 
yroa BZA paBHaeTca 120 rpaaycaM, xaxnx b a»yx 
npaMHx yraax coaepxHTca 360, to Haxoaamaaca Ha 
EH ayra 6 yaeT paBHaTbca 120 rpaaycaM, xaxnx b 
onncaHHOH oxoao npaMoyroabHoro TpeyroabHHxa 
EZH oxpyxHOCTH HMeeTca 360, a ayra Ha ZH 6 yaeT 
paBHa ocraioinHMCH ao noayoxpyxHocrH 60 rpaaycaM. 

CaeaoBaTeabHo, H3 HaxoaamHXca noa hhmh npaMHx 
EH 6 yaeT paBHa 103;55 MacraM, xaxnx b rnnoTeHy 3 e 
EZ coaepxHTca 120, a HZ paBHa 60 t3khm xe 

438 MacTHM. TaxHM o6pa3oM, ecan paccroaHHe EZ Mexay 
neHTpaMH paBHo 10; 19 MacraM, a paanyc axcu,eHT- 
pa — 49;41, to b npaMoft EH Taxnx Macren 6 yaeT 8;56, a b ZH — 5; 10. 
H Tax xax XBaapaT BE nocae bhmht3hhh XBaapaTa EH aaeT xBaapaT BH, to 
xaxaaa H 3 npaMHx BH h AH 6 yaer paBHa 48;53 t3khm xe nacraM. 
CaeaoBaTeabHo, bch npaMaa ZB 6yaeT paBHa 54;3 MacraM, xaxnx npaMaa 
ZA nepBOH napH caynaeB coaepxnT 60, ZT btopoh napH — 39;22, hx 
pa 3 HocTb — 20;38, a ocraTox ZA — 43;43 t3khm xe m3cthm. Tenepb, Tax 
xax 60 npeBHmaiOT 54;3 Ha 5;57, xoTopue ot nojrnoH pa3HocrH 20;38 
cocTaBaaioT 17;18 mecTHaecaTHx, a 43;43 npeBHinaior Ha 16; 17, xoropHe ot 




168 


V. 18. Tadjuiufl napajuiaKcoe 


Tex *e 20;38 cocraBjiaiOT 47;21 mecTHaecHTHx, to 17; 18 mh, xoHenHo, 
noMemaeM b aeBHTOM croa6ne b crpoxe, cooTBeTCTByiomeH 30 rpaaycaM 
aaoHrannH, a 47;21 — b crpoxe c mhcjiom 120, T.e. onHTb c mhcjiom 60, Tax 
xax npn HaxoxaeHHH nepnreH Ha 90 rpaaycoB 3aoHran,HH 60 h 120 no 

paCCTOHHHIO 6yayT paBHOCHabHUMH* 05 . 

BbiMHCanB t3khm *e o6pa30M fljia apyrax ayr noaynaeMue mecraaecHTHe 439 
aoan pa3HocreH no BHineH3aoxeHHHM TpeM BHaaM pa3H0CTeii nepe3 12 rpaaycoB, 
xoTopHe onHTb 6yayT cooTBeTCTBOBaTb 6 rpaaycaM aaH HaxoanmHxcH b Ta6anae 
HHceji, Tax xax 180 rpaaycoB ot anoreeB ao nepHreeB [annuHxaa hjih axcpeHTpa ] 
pacnpeaejiaioTCH Ha 90 rpaaycoB [apryMeHTa] Ta6anuH, mh c xaxauM H3 
ynoMHHyTHX qncea nocraBHJiH paaoM cooTBeTCTByromne mecTHaecHTHe aoan, 
HaiiaeHHHe reoMeTpnqecxH. Hto xacaeTca nonpaBox aaH npoMexyTonHux ayr, 
to mh hx Hainan no 3axoHy paBHOMepHOro npnpameHHH pa3HOcreii b 
mecTnrpaaycHOM HHTepBaae, nocxoabxy npn otom He noaynaeTCH HHxaxow 
cyinecTBeHHoii pa3HHu,H no cpaBHeHHio c nncaaMH, noayqeHHHMH [cTporo] 
reoMeTpmecxH, hh aaH mecTHaecHTHx aoaew, hh aan caMHx napaaaaxcoB 106 . 

M noayqeHHaa TaOanua TaxoBa 107 . 

18. Ta6am;a napaaaaxcoB 
Cm. c. 169 

19. 06 onpeaeaeHHH napaaaaxcoB 

Tenepb, ecan mh xothm onpeaeaHTb BeanqHHy napaaaaxTimecxoro 
CMemeHHH JlyHH aro6oro ee noaoxeHHH h npexae Bcero toto, xoTopoe 
noaynaeTCH Ha 6oabinoM xpyre, npoBeaeHHOM nepe3 Hee h noaioc ropH30HTa, 
mh aoaxHH paccMOTpeTb, Ha cxoabxo paBHoaeHCTBeHHHX qacoB B 3aaaHHOM 
xjiHMaTe oHa otctoht ot noayaeHHoro xpyra 108 . HanaeHHyio BeaHHHHy mh 

BHOCHM B TaO^HUy yrjIOB aaH COOTBeTCTByiOmHX XJIHM3T3 H a»eHaauaTOH naCTH 
3oanaxa; bo btopom croa6ue Ta6aHu,H mu HaiiaeM cooTBeTCTByiomee 3T0My 
nacy qacao rpaaycoB — noaHoe Haw xe c ao6aBXOH, npHxoaameHCH Ha nacTb 
qaca. 3to nncao, npeacraBaHiomee paccroHHHe JlyHH ot noaroca ropH30H- 
Ta 109 no TOMy xe npoBeaeHHOMy qepe3 Hee 6oabmoMy xpyry, mh bhochm b 
Ta6aHu,y napaaaaxcoB h cmotphm, b xaxyro crpoxy nepBoro CToa6u,a oho 
nonaaaeT, a Taxxe BunncHBaeM cooTBeTCTByromHe aroMy qncay BeaHHHHH, 
HaxoaHDanecH B caeayiomHx 3a coaHeqHHM napaaaaxcoM qeTupex cToa6u,ax, 

T.e. b TpeTbeM, qeTBepTOM, nHTOM h inecroM, xaxayro oTaeabHo. Flocae aroro 
onpeaeaneM aaa yxa3aHHoro naca BeanquHy yTOHHeHHOH aHOMaann no 
oTHomeHHio x HCTHHHOMy anoreio [anmtHxaa] h 6epeM aH6o HenocpeacTBeHHo 
aaHHyio, an6o, ecaw oHa npeBumaeT 180 rpaaycoB, ee aonoaHeHHe ao 360 
rpaaycoB. Eepn Bceraa Toabxo noaoBHHy onpeaeaeHHux t3khm o6pa30M rpaaycoB 445 
aaH BHeceHHH b nncaa nepBoro croa6n,a, cmotphm, cxoabxo mecTHaecHTHx b 
OTaeabHOCTH cooTBeTCTByioT aTOMy HHcay b ceabMOM h BocbMOM croa6n,ax. 
CToamee b ceatMOM croa6ne MHcao mecTHaecHTHx aoaeft yMHoxaeM Ha 
pa3H0CTb, CToamyio b neTBepTOM CToa6ne, h Bceraa npH6aBaaeM x 3HaneHHio 
napaaaaxca b TpeTbeM CToa6n,e. [Tohho Tax xe] mecTHaecHTue, croamHe B 
BocbMOM croa6u,e, mh yMHoxaeM Ha pa3HOCTb b mecroM croa6n,e h onHTb 
Bceraa npnOaBaneM x napaaaaxcy H3 nHToro croa6ua. Zlan noayneHHux thxhm 
o6pa30M a»yx napaaaaxcoB mh o6pa3yeM pa3Hocrb; 3aTeM 6epeM paccTOHHHe 
JlyHH b cpeaHeM aBaxemra Han ot CoaHua, nan ot anaMeTpaabHo 


442-443 
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npoTHBonojioxHoii eMy tohxh, Bbi6npaa Bceraa MeHbinee H3 o6ohx othx 
paccTOHHHii, h bhochm ero b qncaa nepBoro croa6na. IIIecTHaecaTHe, 
cooTBeTCTByiomHe eMy b scbsitom h nocaeaHeM croa6n,e, mh yMHoxaeM Ha 
pa3HOCTb napaaaaxcoB, xoropyio mh Hainan, h noayneHHyio BeaHHHHy Bceraa 
npnOaBaaeM k MeHbmen, T.e. k onpeaeaeHHoii H3 TpeTbero h neTBeproro 
cto^6hob. rioayqeHHaa cyMMa noxaxer HaM napaaaaxTHnecxoe CMemeHHe JlyHH 
no TOMy xe OoabinoMy xpyry, npoBeaeHHOMy nepe3 Hee h noaioc ropH30H- 
Ta 110 . CoJiHeMHHH napaaaaxc b noao6HOM noaoxeHHH aaa coaHenHHx 3aTMeHHH 
6epeTCH npocro H3 cooTBeTCTByiomux rpagycoB BToporo CToa6u,a Aaa bc^hhhhh 
A yrn ot noaioca ropn30HTa. 

Hto6h onpeaejiHTb napaaaaxc JlyHH no OTHomeHHK) k xpyry, npoxoaameMy 
nepe3 cepeaHHH 3oanaxaabHHx co3Be3aHH, xax no aoarore, Tax h no mapoTe, 
mh bhochm b Ty xe caMyio nacTb Ta6jiHnu yraoB 11 1 hhcjio paBHoaeHCTBeHHHX 
nacoB, Ha xoTopoe JlyHa otctoht ot noayaeHHoro xpyra, h HaxoaHM 
cooTBeTCTByion^He 3TOMy qwcjiy nacoB rpaaycn. Ecjih JlyHa eme He aomaa ao 
noayaeHHoro xpyra, mh 6 epeM hx b TpeTbeM CTOJi6u.e, ecan xe yxe npornaa, 
to b qeTBepTOM; ecan HaftaeHHoe mhcjio rpaaycoB 6yaeT MeHee 90, to mh 
3anHCHBaeM ero, ecaH ace oho 6 oabme 90, to 3anHCHBaeM ero aonoaHeHne ao 
180. TaxoBa 6yaeT BeanqHHa HaHMeHbmero H3 yraoB npn paccMaTpHBaeMOM 
nepeceneHHH [axannTHXH h xpyra bhcoth], BupaxeHHaa b rpaaycax, xaxnx 
oanH npaMOH yroa coaepxHT 90. Tenepb, yasonB 3anHcaHHoe nncao rpaaycoB, 
bhochm ero b Ta6anu;y npaMHx b xpyre 112 BMecTe c ero aonoaHeHHeM ao 180. 
OTHomeHne npaMOH, crarnBaiomeH ayry c 3thm yaBoeHHHM nncaoM rpaaycoB, 
x npaMOH, crarnBaiomeH flyry, npeacraBaaionayio aonoaHeHHe ao noayoxpyx- 
hocth, aaeT HaM oTHomeHne napaaaaxca no mHpoTe x napaaaaxcy no aoaiwe, 447 
Tax xax cooTBercTBytomHe ayni 3thx xpyroB He oneHb oTaHaajOTca ot npaMHx. 
Ymhoxhb Tenepb MHcaa, noayqeHHHe aaa othx npaMHx, Ha HanaeHHyio 
BeanqHHy napaaaaxca aaa Soabinoro xpyra, npoxoaamero aepe3 noaioc 
ropH30HTa, h pa3aeaHB noayaeHHHe BeanqHHH xaxayio pa3aeabHo Ha 120, mh 
noayaHM cooTBeTCTByromHe napaaaaxcn [no aoaroTe h no mHpoTe] paBHHMH 
HaiiaeHHHM nocae aeaeHHa MHcaaM* l3 . 

OraocHTeabHo napaaaaxcoB no uinpoTe mh moxcm cxa3aTb, hto ecan noaioc 
ropH30HTa Ha noayaeHHOM xpyre ctoht ceBepHee aeaamen He6o nonoaaM tohxh 
3oaHaxaabHoro xpyra, to napaaaaxc 6yaeT cMemaTb [noaoxeHHa CBeTHa ] x 
rory; ecan xe noaioc ropH30HT3 6yaeT roxHee tohxh, xorapaa aeaHT He6o 
nonoaaM, to napaaaaxc no mnpoTe 6yaer HanpaBaeH x ceBepy. Hto xe xacaeTca 
napaaaaxcoB no aoaroTe, to (nocxoabxy BeaHHHHH aaHHHx b Ta6aHu,e yraoB 
aaiOT ceBepHHH yroa H3 Tex aByx, xoropne o6pa3yeT ayra 3oanaxa, naymaa 
b HanpaBaeHHH nocaeaoBaTeabHocTH 3HaxoB> npn napaaaaxce no innpoTe x 
ceBepy napaaaaxc no aoaroTe 6yaeT HMeTb HanpaBaeHHe npoTHB nocaeaoBa- 
TeabHOCTH 3HaxoB, ecan paccMaTpHBaeMHii yroa 6yaeT 6oabme npaMoro, h b 
HanpaBaeHHH nocaeaoBaTeabHocTH, ecan oh MeHbme npaMoro; ecan xe 
napaaaaxc no innpoTe 6yaeT x iory, to, Hao6opoT, npn paccMaTpHBaeMOM yrae, 
OoabmeM npaMoro, napaaaaxc no aoaroTe 6yaeT b HanpaBaeHHH nocaeaoBa¬ 
TeabHocTH 3HaxoB, ecan xe oh MeHbme npaMoro, to npoTHB nocaeaoBaTeab- 44 s 
HOCTH 114 . 

Bo BceM H3aoxeHHOM BHme mh npeanoaaraaH, hto CoaHne He HMeeT 
HHxaxoro 3aMeTHoro napaaaaxca, 3Haa, BnponeM, hto ero napaaaaxc, 
onpeaeaeHHHH h3mh b aaabHeftmeM, BAHaeT Ha Coamre h npoH3BoaHT 
HexoTopyio pa3HHpy [b ero noaoxeHHH]. OaHaxo mh cnHTaeM, hto noaynaeMaa 
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BCJieACTBHe 3Toro HeTO'iHocTb b Ha6jnoflaeMHx HBjiemisix He hbahctch HacroAbxo 
cymecTBeHHoii, hto6h Heo6xoAHMo 6hao H3MeHaTb aTO-Hn6yab b npoH3BeaeHHwx 
6e3 ee yaeTa bhhhcachhhx, xoTopne mh BxpaTpe h3ao*hah Bbiiue. rioAo6HO 
3T0My npn onpeaejieHHH napajuiaxcoB JlyHH mh AOBOAbCTByeMca yraaMH h 
ayraMH, o6pa30BaHHHMH xpyroM nepe3 cepeAHHH 3HaxoB b nepeceaeHHH c 
6ojibiiiHM xpyroM, npoBeaeHHHM aepe3 nojiiocH ropH30HTa, Toraa xax caeaoBajio 
6h B3aTb yrAH, noAyaaeMHe y HaxAOHHoro xpyra JlyHH [c xpyroM bhcoth]. 
Mh ae/iajiH Tax, nocxcwibxy no^yaaioipaaca BCJieflCTBHe 3Toro pa3HHU,a b 
CH3Hraax AJia 33TMeHHH HeomyTHMa 115 , a eoia ynecrb h sto, to Aoxa3aTeAbCTBa 
CTajiH 6h oaeHb caojxhhmh, a BHaHCAemia TpyAHHMH, nocxoAbxy paccroaHHe 
JlyHH ot y3Aa He 4)HXCHpoBaHo aah aaHHoro noAoxeHna JlyHH Ha 30AHaxe, 
ho npeTepneBaer CAoxHHe H3MeHeHHa xax no BejiHnHHe, Tax h no noAOxeHHK). 

449 i Ito6h noacHHTb cxa3aHHoe, B03bMeM OTpe3ox ABr xpyra, npoxoaamero 
nepe3 cepeAHHH 30AnaxajibHHx co3Be3AHii ]pnc. 5.16], 
h OTpe3ox AA AyHHoft op6hth. IlycTb y 3 en 6yAer b 
T onxe A, a neHTp JlyHH b A. ITpoBeaeM aepe3 A 
nepneHAHxyAap AB x xpyry, npoxoaaineMy aepe3 
cepeaHHH 30AHaxajibHHx co3Be3AHH. IlycTb E 6yACT 
noAiocoM ropn30HTa; npoBCACM aepe3 Hero A»e Ayrn 
6oAbuiHX xpyroB, a hmchho EAZ aepe3 neHTp JlyHH 
h EB nepe3 Toaxy B. IlycTb napajwaxTHnecxoe 
CMemeHne JlyHH n3o6pa3HTCa Ayroft AH; npoBeaeM 
aepe3 H A»a nepneHAnxynapa, H@ h HK, x npaMHM 
BA h BZ. TaxHM o6pa30M, H3 paccroaHHH y3Aa no 
AOATOTe HCTHHHHM 6yAeT AB, a BHAHMHM — AK, H3 
paccTOHHHH xe no umpoTe ot xpyra aepe3 cepeAHHH 
3HaXOB HCTHHHHM 6yACT AB, a BHAHMHM KHj 33TCM 

AAa napaAAaxca AH, Ha6nx)AaeMoro no othouichhio x 
30AHaxy, napaAAaxc no AOAiOTe 6yACT paBeH 0H, a 
no uinpoTe A0. 

450 Ha ocHOBaHHH H3A0xeHH0ro H3BecrHo, aro napaAAaxc AH onpeAenaerca 
no 33A3HH0H Ay re EA, a xaxmaa H3 cocraBAaiomHx napaAAaxca A0 h ©H — 
no 3aA3HHOMy yrAy TZE. ToAbxo hto mh HamAH, xaxoBH aah 3aaaHHHx Toaex 
30AHaxa 6yayT BeAHaHHH Ayr h yrAOB, o6pa3yeMHX xpyroM, npoxoAainHM aepe3 
nOAK)C ropH30HTa; H B ATOM CAynae H3 33A3HHHX BeAHHHH MH HMeeM TOAbXO 
■roaxy B xpyra aepe3 cepeAHHH 3HaxoB. Bcho noaTOMy, aro bmccto Ayrn 
EA mh BOcnoAb3yeMca EB, a bmccto yrAa TZE B03bMeM TBE. 

Xotb rnnnapx nocrapaAca AaTb coOTBeTCTByiomee ncnpaBAeHHe, ho, 
no-BHAHMOMy, CACAaA 3to Boo6me Heo6AyMaHHO, h Aa*e npoTHBHo paccyAxy. 
ripexAe Bcero, oh noAb30BaAca TOAbxo oahhm paccToaHHeM AA, a He bccmh, 
hah xoth 6h 6oAbmeH aacTbK), xax cacaobaao 6h AeAan> aeAOBexy, 
HaMepeBaromeMyca noSm-bca bhcoxoh tohhocth. 3aTeM, oh He 33MeTHA, aro 
BnaA b 6oAbuiHe h eme 6oAee crpaHHHe ouih6xh. fleHCTBHTeAbHO, oxa3HBaerca, 
am oh [xax h mh] onpeAeAHA Aynt h yrAH, OTHOcamneca TeopeTHaecxn x 
xpyry aepe3 cepeAHHH 3HaxoB 30AHaxa, bhhhcahh AH no 33A3HHOH EA; aro 
oh noxa3aA b nepBOH xHHre cBoero cohhhchhh «0 napaAAaxcax». Ho oh npn 

451 onpeAeAeHHH Ayrn EA noAb3yeTCa xax 33A3HHHMH Ayroii EZ h yrAOM EZT. 
TaxHM o6pa30M, bhhhcahb bo btopoh xHnre Ayry ZA, oh caHTaer H3BecTHOH 
Ayry EA xax ocraTOx. Oh, OAHaxo, ouiH6ca, He 33MeTHB, aro Ha xpyre aepe 3 
cepeAHHH 3HaxoB 30Anaxa h3bccthoh aBAaerca Toaxa B, a He Z; BCAeACTBne 
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3Toro H3 Ayr 6yaeT 3aaaHH0H EB, ho He EZ, a H3 yrAOB rBE, ho He TZE. 
Mexay TeM hmchho oth bcahhhhh [ayra EZ h yroa EZr], npHHHTHe KaK 
HcxoAHhie, Heo6xoAHMhi aaa onpeaeaeHHa aaxe Taxon aacrHHHOH xoppexu,«H. 

Beab bo mhoihx cayaaax pa3HOCTb Mexay ayraMH 
EA h EZ 6yfleT oaeHb 3HanHTeabHOH, roraa xax 
pa3Hocrb Mexmy BE (a n3BecTHa Ha caMOM aeae 
AHiub oHa) h EA cocraBjiaeT caMoe 6oabinee 
BeJiiraHHy ayra BA aaa jno6oro aaHHoro paccro- 
aHHa [JlyHM ] ot y3aa 116 . 

p npaBHjibHbin MeToa aaa onpeaeaeHHa non- 
paBKH [ 3 a napajuiaxc ] mh motah 6h yacHHTb 
Tax. 

IlycTb ABr 6yaeT 3oanaxoM [pnc. 5.17], a 
ABE nepecexaeT ero noa npaMbiM yraoM. riycrb 
JlyHa HaxoaHTCa b Toaxax A hah E, otctob no 
uiHpoTe ot xpyra aepe3 cepeaHHbi 3HaxoB ABr 
Ha ayry BA hah BE, Tax hto aaa tohxh B 
3oanaxa 3aaaHhi ayra h yroa 6oabmoro xpyra, 
npoBeaeHHoro H3 noaioca ropH30HTa, h Tpe6yeTca 
onpeaeAHTb yran, noayaaiomHeca npn A hah 
E 117 . 

Ecah 3oanax pacnoaoxeH Tax, hto 6yaeT 
nepneHanxyAapeH x ayre 6oabmoro xpyra, npo¬ 
BeaeHHoro aepe3 roaxy Z, xoropyio mh npeano- 
aaraeM coBnaaaxMneH c noAiocoM ropH30HTa, h 
aepe3 roaxy B, to ZB, oaeBnaHO, coBnaaaer c 
ayron AE, h Ha6AK>aaeMbie npn A h E yrAbi 
gyayr TaxHMH xe, xax npn B; h6o BCAeacTBne 
3Toro ohh 6yayr nepneHaHxyaapHH x 3oanaxy. 
Ayra xe ZA 6yaeT MeHbuie ZB Ha BeAHHHHy 
BA, a ZE 6yaer (Soabiue ee Ha BE, npnaeM o6e 
3 th ayra 6yayr 3aaaHHHMH. 

Ecah xe 30a«ax ABr coBnaaaeT c 6oabniHM 
xpyroM, npoBeaeHHHM aepe3 noAioc ropH30HTa 
[pHc. 5.18], to, npeanoaaraa, hto otot noaioc 
HaxoaHTCa b A, npoBeaeM coeaHHHTeAbHhie 
ahhhh AA h AE; ohh 6yayT OTAHaaTbca ot ayra 
AB, a yrAbi BAA h BAE ot toto, xotophh b 
npeawaymeM cnyaae Boo6me He cymecTBOBaA. 
flyra AA h AE 6yayT 3aaaHHHMH, ecAH h3bccthw 
B eAHaHHH AB, BA h BE; mh ncnoAb3yeM 
TepMHHOAOTHIO npHMHX AHHHH, Tax XaX OHH He 
OTAHaaiOTca Ha 3aMeTHyio BeAHaHHy ot ayr; 
* aeiicTBHTeAbHo, caoxhb hx xBaapara, mh no- 
ayaHM XBaapaTH AA h AE, a BcaeacTBHe aroro 
6yayr Taxxe aaHH h yran BAA h BAE. 
npn HaxAOHHOM xe noaoxeHHH 3oanaxa [x xpyry bhcoth ], ecan H3 noAioca 
ropH30HTa Z npoBecTH coeanHaiomHe ahhhh ZB, ZHA h ZE0 [pnc. 5.19], 
to 6yayT aaHH ayra ZB h yroa ABZ, a CAeaoBaTeAbHo, Taxxe h BA c BE. 



Pnc. 5.19 
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«4 T peOyerca *e, hto6h 6hah aahh aym ZA h ZE h TaKxe yrAH AHZ h 
A0Z; ohh onpeaeJiaTCa, ecAH onycTHTb Ha ZB nepneHAHKyAapH AK h EA. 

TaK KaK yroA ABZ aaH, a yroA ABE Bceraa npaMoii, to 6ynyr aahhhmh 
h npaMoyrojibHbie TpeyroAbHHKH BKA h BAE, h OTHOuxeHHe ZB k cropoHaM, 
npiuieraiomHM k npaMOMy yray, oTHomeHna ZB k ranoTeHy3aM AB h BE 
hbahiotch [TaKxe] aahhhmh. TaKHM o6pa30M, BCJieacrBHe ototo 6yayT a^hhumh 
h nmoTeHy3hi ZA, ZE, h yrm AZK h EZA, npeacTaBjiaiomHe pa3H0CTH 
HCKOMbix yrjioB c aaHHHMH; aeHCTBHTejibHO, yroA AHZ 6oAbine ABZ Ha yroA 
AZB, a yro;i A0Z MeHbme ABZ Ha yrcui EZA. 5 Icho, hto, npeAnoAOXHB 
paccToaHHa no innpoTe oahh3kobhmh, mh noAyaHM HaH6oAbinyio pa3HHU,y 
Mexay ymaMH, Koraa ToaKa B 6yaeT coBnaaaTb c noAiocoM ropH30HTa, h6o 
T oraa npn B He noAyaaeTca HHKaKoro yrjia, a coeAHHHiomHe 3 tot nojuoc c 
A h E ahhhh o6pa3ywT npaMhie yrAH c 3 oah3kom. B t3kom xe noAOxeHHH 
6yaeT HanOoAbmaa pa3HOCTb h MexAy AyraMH, h6o npn B onaTb He nojiynaeTCa 

455 HHKaKoii Ayra, a Ayra npn A h E 6yAyT t3khmh *e, KaK paccToaHHa JlyHH 
no uinpoTe; to *e 6yAeT, h Koraa Kpyr, npoBeAeHHHii aepe3 noAioc ropH30HTa, 
6yAeT nepneHAHKyAapeH k 30AnaKy, h6o Toraa onaTb Ayra ZA h ZE 6yAyT 
OTAnaaTbca ot ZB Ha BeAHaHHy paccToaHHa no uinpoTe. B Apyrax *e 
noAoxeHHHx AE, h3kjiohhoh k ZB, pa3HOCTH Ayr h yrAOB 6yAyT MeHbniHMH. 

TaKHM o6pa30M, ecAH JlyHa 6yAeT OTcroaTb ot Kpyra aepe3 cepeAHHbi 
3H3KOB 30AH3K3 no uinpoTe Ha 5 rpaAycoB, TO HaH6oAbmaa pa3HHpa Mexay 
napajuiaxcaMH [bhhhcachhhmh Ha amiHnTHKe h AyHHoH op6HTe] 6yAeT 
npeACTaBAHTb okoao 10 uiecTHAecaTbix. HeiicTBHTeAbHO, 5 rpaAycoB HanfSoAbmeH 
pa3HOCTH Ayr AaiOT hmchho ctoamco uiecTHAecaTbix napajiAaxca npn Han6oAbiiwx 
H36biTKax b HanMeHbuiHx paccToaHHHx [JlyHH ot Ha6AK>AaTeAH ]. KorAa xe b 
coAHeaHbix 33TMeHHax paccTOHHHe JlyHH no uinpoTe 
aBAaerca HaH6oAbuiHM h ct3hobhtch npH6AH3HTeAb- 
ho paBHbiM 11/2 rpaAycy, to pa3Hnua b napaAAaxce 
6yAeT paBHa IV2 mecTHAecaTOH, ho sto CAyaaerca 
peAKO 118 . 

TaKHM o6pa30M, moxho 6hao 6h npeAAOXHTb 
CAeAyiomHH motoa HcnpaBAeHHa yrAOB h Ayr KaK 

456 6oAee yAoSHHH, ecAH 6 h KTo-Hn6yAb 3axoTeA HMeTb 
ACAO C T3KHMH He6oAbUIHMH BCAHHHHaMH. YABailBa- 
eM hhcao, onpeAeAHiomee yroA [MexAy KpyroM 

BHCOTH H 3KAHnTHK0H ], H BBOAHM erO B Ta6AHU,y 
119 

npaMHX b Kpyre , a TaKxe ero AonoAHeHne ao 
AB yx npaMHX yrAOB. HaxOAamneca b Hen ancAa, 
cooTBeTCTByioniHe npHHaTOMy 3HaaeHHK> apryMeHTa, 
yMHOxaeM no OTAeAbHocrn Ha rpaaycH uihpoth, 
acahm KaxAoe H3 npoH3BeAeHHH Ha 120 h 
noAyaeHHyio aacrb aah nepBoro yrAa OTHHMaeM ot Pmc. 5.20 

Ayra, npoxoAameH aepe3 noAioc ropn30HTa, KorAa 

nocAeAHHH h JlyHa HaxoAaTca c oahoh ctopohh [30AH3K3 ], hah npnOaBAaeM, 
KorAa ohh HaxoAaTca c pa3HHx cropoH. 3aTeM noAyaeHHHe bcahhhhh yMHoxaeM 
KaxAyio Ha caMy ce6a, CKAaAHBaeM c KBaapaTaMH anceA aah AonoAHaiomero 
yrAa h, H3BAexaa KopeHb H3 cyMMH, h3xoahm cooTBeTCTBeHHO HCKOMyio Ayry 
[ZE hah ZA]. 3aTeM yMHoxaeM Ha 120 ancAa, 3anHcaHHHe aah AonoAHHiomero 
yrAa, h acahm pe3yAbTaT Ha Ayry [ZE hah ZA], Koropyio mh HanuiH. C 
naiiACHHOH [npaMoii ] bxoahm b TaOAHuy npaMHX b Kpyre, 6epeM cootbctct- 
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V.19. 06 onpedeJWHuu napajuuiKCoe 


Byiomyio ayry [b croa6u,e apryMeHTa] h aeaHM ee nonojiaM. Mh npn6aBaaeM 
pe3yabTaT k BeanaHHe nepBoro yraa, ecan HcnpaBaeHHaa ayra 6oabine HCxoaHofi, 
naa OTHHMacM ot Hero, ecaa oHa MeHbine, h t3khm o6pa30M noayaaeM 
HcnpaBaeHHMH yroa 120 . 

ripeanoaoxHM aaa npnMepa, hto Ha npHBeaeHHOM Bbime aepTexe 
[pnc. 5.20] ayra ZB paBHa 45 rpaaycaM, yroa ABZ paBeH 30 thkhm rpaaycaM, 
k3khx b oaHOM npaMOM yrae coaepxnTca 90, a xaxaaa H3 ayr AB h BE 
uinpoTbi paBHa 5 rpaaycaM. 

Tax xax yaBoeHHHM 30 rpaaycaM, T.e. 60, cooTBeTCTByeT npaMaa b 60 457 
aacTeH, a aonoaHeHHK) ao a»yx npaMHx yraoB, T.e. 120 rpaaycaM, cooTBeTCTByeT 
npaMaa npH 6 aH 3 HTeabHO b 104 nacre, to oTHomeHHe BA x AE 6 yaeT paBHO 
OTHomeHHK) 60 x 104. Taxoe xe OTHomeHHe 6 yaeT h y BK x AK, ecaa 
ranoTeHy 3 y [BE turn BA] npeanoaoxHTb paBHoft 120. Ymhoxhb xaxaoe H 3 
3thx aacea Ha 5 rpaaycoB mnoTeHy3H h pa3aeaHB hx Ha 120, noayaHM, hto 
xaxaaa H 3 KB h BA 6 yaeT cocraBaaTb 2;30 Taxnx xe aacra, a xaxaaa h3 
AK h EA — 4;20 Taxnx xe aacra. Earn JlyHa npeanonaraerca b Toaxe E, 
to mh CHaaaaa oraHMaeM 2;30 ot 45 rpaaycoB ayra ZB, Tax xax noax)c 
ropH30HTa h noaoxeHHe JlyHH no rnupoTe HaxoaaTca no oaHy cTopoHy ot 
3oanaxa, T.e. 06 a nan ceBepHee, vum ioxHee ero; noayaHM, ara ZA paBHa 
42;30 rpaaycaM. Ecan xe JlyHa HaxoanTca b A, to npn6aBaaeM hx, nocxoabxy 4 js 
mh HMeeM npOTHBonoaoxHHH cayaaii; noayaaeM, ara ZK paBHa 47;30 rpaaycaM. 
CaoxHB Tenepb xBaapaTH Ha ZK h ZA pa 3 aeabHO c xBaapaTaMH Ha AK h 
EA, T.e. XBaapaT 4;20 c XBaaparoM 42;30 h 3aTeM [xBaapaT 4;20] c xBaapaTOM 
47;30, h B 3 aB xBaaparaHe xopHH H3 xaxaoii cyMMH b OTaeabHocra, noayaHM, 
aro ayra ZE paBHa npn 6 aH 3 HTeabHo 42;46 rpaaycaM, a ayra ZA — 47;44. 
OcTaraipHecH 4;20 yMHOxaeM Ha 120 h, pa3aeanB noayaeHHoe OTaeabHO Ha 
42;46 h 47;54, noayaHM, hto EA paBHaerca npn 6 aH 3 HTeabHO 12;8 aacraM, 
xaxHx b ranoTeHy 3 e ZE 6 yaeT 120, a AK — npn 6 aH 3 HTeabHO IO 1 / 2 I /3 aacTHM, 
xaxHX b ranoTeHy 3 e ZA 6 yaer 120. Ho ayra, cooTBeTCTByiomaH npsMoii b 12;8 
aacTeii, paBHa 11^5 rpaaycaM, a cooTBeTCTByromaa npaMofi b IOV 2 V 3 aacreii — 
npn6aH3HTeabHO IOI /3 rpaaycaM. B3hb noaoBHHH arax ayr, othhmcm yroa 
EZA, T.e. 5 V 5 rpaaycoB, ot yraa ABZ, T.e. ot 30 rpaaycoB, Tax xax ayra 
ZE MeHbine ZB, h noayaHM yroa A0Z, p3bhhh 24V$ rpaayca. A yroa 
AZK, T.e. 51/6 rpaaycoB, npnOaBHM x tcm xe chmhm 30 rpaaycaM, Tax xax 459 
ayra ZA 6 yaer 6 oabine ZB, h noayaHM yroa AHZ, paBHHii 351/6 rpaaycaM. 

3to h npeanoaaraaocb onpeaeanTb. 
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Knma VI 


I. O HOBOJiyHHSX H nOJIHOJiyHHHX 

Tenepfa HaM HyxHo pa 3 o 6 paTb onpeaeaeHHe coeaHHeHHH CoaHpa h JlyHbi, 
b KOTopMx npoHcxoaHT 3 aTMeHHH. STOMy b cBoio oaepeab aoaxrfo npeamecT- 
BOB3Tb HCCJieflOBaHHe HCTHHHbIX Ha 6 jIJOaaeMbIX HOBOJiyHHH H IlOJlHOJiyHHH. Mbl 
noJiaraeM, <ito b xaneCTBe nepBoro npeacTaBaeHHa 06 stom fiyayT nocTaToaHbiMH 
onpeae/ieHHwe Burne ana Kaxaoro H3 CBema aBHxeHHa — nepHoanaeCKHe h 
no aHOMaann; c hx noMoipbio He 6 oamneca Tpyaa CMoryT b xaxaoM oTaeabHOM 
cjiyiae paccaHTaTb Mecro h BpeMa 6yaymnx ch3hthh — xax noayaaioipHeca 
aepe3 cpeaHne aenxeHHa, Tax h TOHHbie, T.e. c yaeroM aHOMajiHH. BMecre c 
3thm ana 6 oaee yaoOHoro hx nccaeaoBaHHa mu npeaBapHTeabHo y ct3hobhjih 
H e TOJibKO BpeMeHa h MecTa nepnoaHaecKHx HOBoayHHH h noaHoayHHii, ho 
T auxe noaoxeHHa JlyHbi no aHOMajinn h uinpoTe, BWHHcaeHHhie b sth cpeaHne 
BpeMeHa, npn noMOipn KOTopax mo*ho caeaaTb nonpaBKy ana onpeaeaeHHa 
TOHHbIX CH3HTHH, a Ha HX 0CH0B3HHH — H TeX, B KOTOpbie 6 bIBaK>T 
33TMeHHa; ana 3Toro nccaeaoBaHHa mu noaroTOBHan Ta 6 nnpw caeayiOnjero 
coaepxaHHa. 


462 2. ITocTpoeHHe Ta6anp cpeaHHx chshthh 

Flpexae Bcero, hto6i>i onaTb ycraHOBHTb ana MecapeB snoxy ot nepBoro 
roaa Ha 6 oHaccapa, xax h aaa apyrax acrpoHOMHaecKHx aBaeHHH, mu 6 epeM 
yKa3aHHyK) ana Haaaaa eraneTCKoro Mecapa Tot aroro roaa BeananHy 
aaoHrapHH, paBHyio 70;37 rpaaycaM 1 , h aeaHM Ha cpeaHee aHeBHoe H3MeHeHHe 
aaoHrapHH; noayaaeM 5;47,33 aneH, Ha KOTOpbie cpeaHee HOBoayHHe npeame- 
CTBOBaao noayaHio 1-ro ancaa Mecapa Tot. H, 3HaaHT, caeayioipee 3a TeM 
HOBoayHHe HMeao Mecro npn6aH3HTeabHO aepe3 23;44,17 2 ana nocae aroro 
caMoro noayaHa, T.e. aepe3 44; 17 uiecTHaecaTHx ana nocae noayaHa 24-ro 
HHcaa. B TeaeHHe 23;44,17 anen CoaHpe b cpea«eM aBuxemin npoxoaHT 
23;23,50 rpaayca, a JlyHa — 310,- 8 ,15 rpaaycoB aHOMaann h 314,-2,21 rpaaycoB 
[apryMeHTa] iunpoTH. B noaaeHb 1-ro ancaa Mecapa Tot cpeaHee noaoxeHne 
CoaHpa 6 hiao Ha 0;45 rpaaycoB Ph6 , nnw Ha 265; 15 rpaaycax ot co 6 cTBeHHoro 

463 anorea, JlyHa xe 6 waa no aHOMaann Ha 268;49 rpaaycax ot anorea annpHxaa 
h Ha 354; 15 rpaaycax [apryMeHTa] uihpoth ot ceBepHofi tohkh HaxaoHHOH 
op 6 hth. CaeaoBaTeabHo, b yica3aHHoe BpeMa cpeaHero HOBoayHna nocae Hanaaa 
Mecapa [Tot] cpeaHee paccroaHHe CoaHpa h JlyHbi ot coaHenHoro anorea, T.e. 
ot 5;30 rpaaycoB BaH3HepoB, 6biao 288;38,50 rpaaycoB; JlyHa *e no aHOMaann 
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6buia Ha 218;57,15 rpaaycax ot anorea, a no [apryMeHTy] innpoTU — Ha 
308; 17,21 rpaaycax ot ceBepHoro npeaeaa 3 . 

IlepByio Tadanuy HOBoayHHH mh cocTaBHM onaTb H3 45 ctpok h 5 croaSuoB. 
B nepBOii crpoxe nepBoro croa6ua hh noMecraM nepBHii roa Ha6oHaccapa, bo 
btopom CTOJi6u,e — 24;44,17 a«a 4 Mecaua Tot, Tax xax H36uToaHue mecrHuecsrrue 
CHHTaroTca ot noayaHa 24-ro »mcaa, b TpeTbeM CToa6ue — 288;38,50 rpaaycoB 
cpeaHero paccroaHwa or anorea Comma, b neTBeproM — 218;57,15 rpaaycoB ot 
anorea ayHHoii aHOMajiHH, b naTOM — 308; 17,21 rpaaycoB [apryMeHTa] iunpoTH 
ot ceBepHoro npeaeaa. riocxoabxy xe b noaoBHHe npoaoaxirreabHocTH cpeaHero 
Mecaua coaepxaTCa npn6;in3HTe/ibHO 14;45,55 aHeii, 14;33,12 rpaaycoB 
coaHenHOH aaoHrauHH, 192;54,30 rpaayca ayHHoii aHOMaann h 195;20,6 rpaaycoB 
[apryMeHTa] urapoTbi, to, othhb oth micaa ot cooTBeTCTByronuix 3HaaeHHH 
aaa paccMaTpHBaeMoro HOBoayHna, noMecraM noayneHHbie oct3tkh b Haaaao 
BTopofl Ta6anu,H, nocrpoeHHOH TaxHM xe o6pa30M, ho npeuHa3HaaeHHoii aaa 
noaHoayHHH. y Hac noayanaocb 9;58,22 aHeii, 274;5,38 rpaayca ot coaHeaHoro 
anorea, 26;2,45 rpaaycoB aHOMaanu or anorea JlyHbi, 112;57,15 rpaaycoB 
[apryMeHTa] uxhpoth ot ceBepHoro npeaeaa. flaaee, Tax xax b 25 erHnercxHx 
roaax 6e3 2;47,5 mecTHaecaTbix oaHoro ana coaepxHTca npH6aH3HTeabHo ueaoe 
Mncao MecaueB 5 h CoaHue b cpea«eM uBnxeHHH 3a BbiaeroM noaHhix o6opotob 
npoxoanT 353;52,34,13 rpaayca, a JlyHa — 57;21,44,1 rpaaycoB aHOMaann, 
117; 12,49,54 rpaaycoB [apryMeHTa] uihpoth, mu 6yaeM yBeaHHHBaTb micaa 
nepBHx cToaOuoB o6enx TaOaHU Ha 25 aeT, micaa BTopux — yMeHbixiaTb Ha 
0;2,47,5 rpaaycoB, awcaa TpeTbHx — yseaHmiBaTb na 353;52,34,13, aeTBep- 
thx — Ha 57;21,44,1 h naTbix — Ha 117;12,49,54 rpaaycoB. 

nocae 3thx TaOanu Mbi cocraBHM eme roaHMHyio Ta6anuy b 24 crpoxn h 
Mecamiyio b 12 crpox h c tcm xe micaoM croaOuoB, aro h b nepBbix. B nepBbix 
crpoxax MecaaHOii Ta6anuw mu nocraBHM b nepBOM CToa6u,e nepBuft Mecau,, 
bo btopom — 29;31,50,8,20 aHeii Mecaua, b TpeTbeM — cooTBeTCTByronuie 
3T0My BpeMeHH 29;6,23,1 rpaaycoB aaa CoaHua, b aeTBepTOM — 25;49,0,8 
rpaaycoB ayHHoii aHOMaann, b naTOM — 30;40,14,9 rpaaycoB [apryMeHTa] 
umpoTbi 6 . ByaeM h 3th aHcaa yBeanmiBaTb Ha Te xe BeanaHHH, xoTopwe 
croaT b nepBbix crpoxax. B roanaHoii TaOaHue b nepBOii CTpoxe mu cthbhm 
b nepBOM CToaOue nepBuii roa, bo btopom — ocTaiomneca ot 13 MecaueB 
18;53,51,48 aneii, b TpeTbeM — cooTBercTByiomHe 3T0My BpeMeHH 18;22,59,18 
rpaaycoB npnOaBaeHna coaHeaHoro uBnxeHna, b aeTBepTOM — 335;37,1,51 
rpaaycoB ayHHoii aHOMaann, b naTOM — 38;43,3,51 rpaaycoB [apryMeHTa] 
iunpoTbi. ByaeM yBeanaHBaTb sth ancaa HHOraa Ha yxa3aHHHe npnOaBaeHHa 
3a 13 MecaueB, a HHoraa — Ha npnOaBaeHHe 3a 12 MecaueB. Ohh cocraBaaiOT 
354;22,1,40 aHa, 349; 16,36,16 rpaaycoB coaHeaHoii aaoHraunn, 309;48,1,42 
rpaaycoB ayHHoii aHOMaann, 8;2,49,42 rpaaycoB [apryMeHTa] iunpoTbi aaa Toro, 
aTo6bi HaiiTH nepByio CH3Hruio [xaxaoro roaa], xoropaa npoH3oiiaeT nepe3 
ueaoe nncao eraneTCXHx roaoB 7 . IIocTaBaeHHbie ancaa aocTaTOHHO HMeTb 
c ToaHocTbio ao BTopbix mecTHaecaTbix. H pacnoaoxemie sthx Ta6anu 
TaXOBO. 
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3. Ta6jIH4bI HOBOJiyHHH H flOJIHOJiyHHH 


Ta6jiHua HOBOJiyHHH 


25-jieTHne 

nepHOflbi 

Ahm 

[Mecsma] Tot 

PaccTOHHMe Cojimja 
ot ero anorea 

JlyHHan aHOMajma 
ot anorea onnumcjia 

[ApryMeHT] uiMpOTbi JlyHbi 
ot ceuepHoro npe^ejia 

i 

2 

3 

4 

5 

i 

24 d 44' 17” 

288° 38' 50" 

218° 57' 15” 

308° 17' 21” 

26 

24 41 30 

282 31 24 

276 18 59 

65 30 11 

51 

24 38 43 

276 23 58 

333 40 43 

182 43 1 

76 

24 35 56 

270 16 33 

31 2 27 

299 55 51 

101 

24 33 9 

264 9 7 

88 24 11 

57 8 41 

126 

24 30 22 

258 1 41 

145 45 55 

174 21 31 

151 

24 27 35 

251 54 15 

203 7 39 

291 34 20 

176 

24 24 47 

245 46 50 

260 29 23 

48 47 10 

201 

24 22 0 

239 39 24 

317 51 7 

166 0 0 

226 

24 19 13 

233 31 58 

15 12 51 

283 12 50 

251 

24 16 26 

227 24 32 

72 34 35 

40 25 40 

276 

24 13 39 

221 17 6 

129 56 19 

157 38 30 

301 

24 10 52 

215 9 41 

187 18 3 

274 51 20 

326 

24 8 5 

209 2 15 

244 39 47 

32 4 10 

351 

24 5 18 

202 54 49 

302 1 31 

149 17 0 

376 

24 2 31 

196 47 23 

359 23 15 

266 29 50 

401 

23 59 44 

190 39 57 

56 44 59 

23 42 39 

426 

23 56 57 

184 32 32 

114 6 43 

140 55 29 

451 

23 54 10 

178 25 6 

171 28 27 

258 8 19 

476 

23 51 22 

172 17 40 

228 50 11 

15 21 9 

501 

23 48 35 

166 10 14 

286 11 55 

132 33 59 

526 

23 45 48 

160 2 49 

343 33 39 

249 46 49 

551 

23 43 1 

153 55 23 

40 55 23 

6 59 39 

576 

23 40 14 

147 47 57 

98 17 7 

124 12 29 

601 

23 37 27 

141 40 31 

155 38 51 

241 25 19 

626 

23 34 40 

135 33 5 

213 0 35 

358 38 9 

651 

23 31 53 

129 25 40 

270 22 19 

115 50 58 

676 

23 29 6 

123 18 14 

327 44 3 

233 3 48 

701 

23 26 19 

117 10 48 

25 5 47 

350 16 38 

726 

23 23 32 

111 3 22 

82 27 31 

107 29 28 

751 

23 20 45 

104 55 57 

139 49 16 

224 42 18 

776 

23 17 57 

98 48 31 

197 11 0 

341 55 8 

801 

23 15 10 

92 41 5 

254 32 44 

99 7 58 

826 

23 12 23 

86 33 39 

311 54 28 

216 20 48 

851 

23 9 36 

80 26 13 

9 16 12 

333 33 38 

876 

23 6 49 

74 18 48 

66 37 56 

90 46 28 

901 

23 4 2 

68 11 22 

123 59 40 

207 59 17 

926 

23 1 15 

62 3 56 

181 21 24 

325 12 7 

951 

22 58 28 

55 56 30 

238 43 8 

82 24 57 

976 

22 55 41 

49 49 4 

296 4 52 

199 37 47 

1001 

22 52 54 

43 41 39 

353 26 36 

316 50 37 

1026 

22 50 7 

37 34 13 

50 48 20 

74 3 27 

1051 

22 47 20 

31 26 47 

108 10 4 

191 16 17 

1076 

22 44 32 

25 19 21 

165 31 48 

308 29 7 

1101 

22 41 45 

19 11 56 

222 53 32 

64 41 57 
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roAOBhie npMpanjeHHfl ahh HOBOJiyHHH h noJiHojiyHHH 


npocTbie 

[H 36 bIT 0 MHbie] flHH 

ABHweHue Co.iHua 

ABHBCeHHe 

^BH>KeHHe 

ronbi 


ot anorea 

no aHOMajiHH 

no uiMpOTe 

1 

2 

3 

4 

5 

1 

18 d 53'52' 

18° 22' 59” 

335° 37' 2" 

38° 43' 4' 

2 

8 15 53 

7 39 36 

285 25 4 

46 45 54 

3 

27 9 45 

26 2 35 

261 2 5 

85 28 57 

4 

16 31 47 

15 19 11 

210 50 7 

93 31 47 

5 

5 53 49 

4 35 47 

160 38 9 

101 34 37 

6 

24 47 40 

22 58 47 

136 15 11 

140 17 41 

7 

14 9 42 

12 15 23 

86 3 12 

148 20 30 

8 

3 31 44 

1 31 59 

35 51 14 

156 23 20 

9 

22 25 36 

19 54 59 

11 28 16 

195 6 24 

10 

11 47 37 

9 11 35 

321 16 18 

203 9 14 

11 

1 9 39 

358 28 11 

271 4 19 

211 12 3 

12 

20 3 31 

16 51 10 

246 41 21 

249 55 7 

13 

9 25 32 

6 7 47 

196 29 23 

257 57 57 

14 

28 19 24 

24 30 46 

172 6 25 

296 41 1 

15 

17 41 26 

13 47 22 

121 54 26 

304 43 50 

16 

7 3 28 

3 3 59 

71 42 28 

312 46 40 

17 

25 57 19 

21 26 58 

47 19 30 

351 29 44 

18 

15 19 21 

10 43 34 

357 7 32 

359 32 34 

19 

4 41 23 

0 0 10 

306 55 33 

7 35 23 

20 

23 35 14 

18 23 10 

282 32 35 

46 18 27 

21 

12 57 16 

7 39 46 

232 20 37 

54 21 17 

22 

2 19 18 

356 56 22 

182 8 39 

62 24 7 

23 

21 13 10 

15 19 22 

157 45 41 

101 7 10 

24 

10 35 11 

4 35 58 

107 33 42 

109 10 0 


npeflejibi 3a™eHHH 

CojiHua b cpe«HeM abiokchhm [no uinpare]: 

ot 69; 19° flo 101;22° n ot 258;38° no 290;41° 
JlyHbi b cpe«HeM abm^chuh [no umpoTe]: 

ot 74;48° so 105;12° h ot 254;48° no 285;12° 


Mecaanue npHpameHHB 


Mecaubi 

flHH 

^BH^eHHe Cojimja 
ot anorea 

^BH>KeHHe 

no aHOMajiHH 

^BHKeHHe 
no uiMpOTe 

1 

29 d 31' 50” 

29° 6'23" 

25° 49' 0" 

30° 40' 14" 

2 

59 3 40 

58 12 46 

51 38 0 

61 20 28 

3 

88 35 30 

87 19 9 

77 27 0 

92 0 42 

4 

118 7 21 

116 25 32 

103 16 1 

122 40 57 

5 

147 39 11 

145 31 55 

129 5 1 

153 21 11 

6 

177 11 1 

174 38 18 

154 54 1 

184 1 25 

7 

206 42 51 

203 44 41 

180 43 1 

214 41 39 

8 

236 14 41 

232 51 4 

206 32 1 

245 21 53 

9 

265 46 31 

261 57 27 

232 21 1 

276 2 7 

10 

295 18 21 

291 3 50 

258 10 1 

306 42 21 

11 

324 50 12 

320 10 13 

283 59 2 

337 22 36 

12 

354 22 2 

349 16 36 

309 48 2 

8 2 50 
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4. O tom, Kax cjieayeT onpeaejiaTb cpeflHHe h HCTHHHbie CM 3 nrnn 


Ecah mh xothm aah KaKoro-HH6yAb HccAeAyeMoro roAa onpeAeAHTb cpesHne 
Ha6AJOAaeMbie ch3hthh, to mh aoaxhh BHaHCAHTb HOMep paccMaTpnBaeMoro 
rosa, k3khm oh 6yaeT ot nepBoro roAa Ha6oHaccapa, h onpeAeAHTb, xaxne 
ctpokh coaepxaT [b cyMMe] 3to ancAO toaob — KaK b nepBHx A»yx Ta6AHU,ax 
ABaAuaTHnaTHJieTHH, Tax h b TpeTbea Tadjinpe npocrax toaob. CooTBeTCTByio- 
npie o6enM othm crpoKaM ancAa b croji6uax mh nocjieAOBaTe/ibHo CKjiaAHBaeM: 
npn BHHHCAeHHH HOBOAyHHH — H3 nepBOH H TpeTbeft Ta6AHU,H, a npn 
BHHHCAeHHH IIOAHOA y HUH — H3 BTOpOH H TpeTbeH. FI OCA e CAOXCHHH HHCeA 
BToporo CTOA6u,a mh noAyaHM BpeMa ch3hthh, oTCHHTHBaeMoe ot HaaaAa 
paccMaTpHBaeMoro roAa; HanpHMep, ecAH nocAe CAoxeHHa noAyaHAOCb 24;44 
AHh, to oho 6yAeT HMeTb Mecro no HcreaeHHH 44 mecTHAecaTHx nocAe noAyAHa 
24-ro MHCAa Mecapa Tot; ecAH xe 3to hhcao 6yAeT 34;44, to no HCTeaeHHH 
Taxoro ace HHCAa mecTHAecaTHx AOAeii nocAe noAyAHa 4-ro HHCAa Mecapa 
Oao<|)H 9 . no HHCAaM TpeTbero cnwidpa mh onpepeAHM [cpeAHee] paccroaHHe 
CoAHpa b rpaAycax ot anorea, no hhcaam aeTBeproro — rpapycH aHOMOAHH 
JlyHH, cam-aa ot anorea [annpHKAa], no HHCAaM naToro CTOAOpa onpeAeAHM 
hhcao rpaAycoB paccToaHHa [no apryMemy ] innpoTH ot ceBepHoro npeAeAa. 
TaKHM xe o6pa30M mh bhhhcahm h CAeAyionpie 3a 3thm [ch3hthh stoto roAa], 

BCe HAH HeKOTOpHe B 33BHCHMOCTH OT HaUieTO XeAaHHH, npH nOMOIUH aeTBepTOH 
TaSAHpH aah MecapeB nyTeM cooTBeTCTByiomero caoxchhb, npeBpaipaa pa a a 
yAo6cTBa aa» Kaxporo noAyaeHHoro BpeMeHH mecTHAecaTHe aoah ahh b 
paBHOACHCTBeHHHe aacH. OAHaKo BpeMa b aacax, noAyaaiomeeca nocAe 
caoxchhh, 6yAeT BHpaxeHO b cpeAHHx coAHeaHux cyTKax; oho He BcerAa 6ypeT 
coBnapaTb c HaSniOAeHHHM mccthhm BpeMeHeM b ce30HHnx aacax, ho aoaxho 
6HTb nepecaHTaHo c yaeTOM HepaBeHCTBa coAHeaHHx cyrox. Mh BBepeM 
nonpaBKy h Ha sto, onpepeAHB pa3HHpy, KaK yxe 6hao noKa3aHo; ecAH 
npn6aBKa BpeMeHH 6ypeT doAbine BHpaxeHHoii b HepaBHOMepHHx aacax, to 
BHaTeM ee H3 cyMMH, noAyaeHHOH b npeAnoAoxeHHH cpeAHero cyToaHoro 
BpeMeHH; ecAH xe OHa 6ypeT MeHbiue, to npn6aBHM ee k nocAeAHeii 10 . 

OnpeAeAHB TaKHM o6pa30M BpeMeHa HOBOAyHHii h noAHOAyHHH, Ha6AiOAae- 
MHX B CpeAHeM ABHXeHHH, a TaKXe BCAHaHHH COOTBeTCTByiOmHX HM HepaBeHCTB 
AAa KaxAoro H3 cbctha, mh cmoxcm Aenco noAyaHTb BpeMa h Mecro a Aa 
HCTHHHHX CH3HTHH, a TaKXe nOAOXCHHe JlyHH no UIHpOTe, ecAH COnOCT3BHM 
o6a HepaBeHCTBa. JJeiicTBHTeAbHo, 3Haa xaxAoe h3 hhx, mh moxcm npn noMomn 
HaHACHHoro npocTac{)epe3a onpeAeAHTb aah MOMeHTa cpeAHeii ch3hthh hcthhhhc 
nOAOxeHHH CoAHpa h JlyHH h uinpoTy nocAeAHeii; ecAH hx noAOxeHna 6yAyT 
C00TBeTCTB0B3Tb OAHOMy H TOMy *e [AAH COeAHHCHHH ] HAH AHAMCTpAAbHO 
npoTHBOnoAOXHOMy [aah onno3HUHH ] ancAy rpaAycoB, to sto *e BpeMa 6yAeT 474 
H AAa HCTHHHOH CH3HTHH, eCAH Xe HeT, TO, B33B TpaAyCH paCCTOaHHa MCXAy 
CBeTHAaMH h npn6aBHB k hhm ABCHBAUaTyio hx aacTb, npeACTaBAaioipyio 
npn6AH3HTeAbHO BeAHaHHy ABHXeHHa COAHpa, nOCMOTpHM, BO CKOAbKO 
paBHOACHCTBeHHHx aacoB JlyHa npoiiACT TOTAa b cbocm HepaBHOMepHOM 
ABHxeHHH TaKoe xe ancAO rpapycoB. noAyaeHHoe ancAO aacoB mh npn6aBHM 
ko BpeMeHH cpeAHeii ch3hthh, ecAH hcthhhoc noAOxeHHe JlyHH 6yAeT oTcraBaTb 
ot [noAOxeHna] CoAHpa, hah othhmcm ot Hero, ecAH JlyHa 6yAeT onepexaTb 
CoAHpe 11 . 

ToaHO Tax xe noAyaeHHHe TaKHM o6pa30M rpaAycH paccroaHna o6ohx 
CBeTHA, CAOxeHHne onan> c ABeHaAUaTOii hx aacrbio, mh npn6aBHM k 
HaiiAeHHOMy noAoxeHHJO JlyHH, ecAH ycraHOBAeHHoe no BpeMeHH cpeAHeii 
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CH3HniH HCTHHHoe nonoaceHHe JlyHH 6yaeT MeHbuie nonoaceHHa ConHpa; ecjiH 
ace oho 6yacr 6ojibme, to othhmcm hx [ot nonoaceHHH JlyHH ] no aonrOTe h 
lapryMeHTy ] uihpoth. TaxnM o6pa30M, mu 6yaeM HMeTb BpeMa hcthhhoh 
CH3HTHH, a Taxxe npH6jIH3HTeJIbHO H MeCTO JlyHH Ha ee HaxnOHHOH Op6HTe. 

HepaBHOMepHoe ABHaceHne JlyHH 3a oahh aac b6jih3h ch3hthh onpeaenaeTca 
xaacaHik pa3 cjieayiomHM o6pa30M. Hncno rpaaycoB aHOMajiHH JlyHH ana 
cooTBeTCTByiomero bpomohh bhochm b Ta6nnuy nyHHoro HopaBCHCTBa h no 
pa3HOCTH cooTBeTCTByiomHX eMy np0CTa4)epe30B HaxoaHM pa3HHpy, cootbctct- 
Byiomyio 1 rpaaycy aHOMajiHH. YMHoacaeM ee Ha aacoBoe cpeanee ABHaceHHe 
ahomhahh, T.e. Ha 0;32,40, nonyaeHHoe npoH3BeaeHHe oTHHMaeM ot 0;32,56 
— cpeawero aacoBoro ABHaceHHa no aonroTe, — ecnw aHcno aHOMajiHH nonaaaeT 
b crpoKH, CToamwe Buuie HaH6ojibuiero npocra<i)epe3a, hjih ace npH6aBJiaeM k 
HeMy, ecnw aHcno aHOMannw 6yaeT b CTpoxax, CToaipHX HHace ero. IIonyaeHHHH 
pe3ynbTaT noxaaceT, Ha xaicyio BejiwaHHy JlyHa b HepaBHOMepHOM ABnnceHHH no 
aojiroTe nepeflBHHeTca 3a 1 paBHoaeHCTBeHHHH aac 12 . 

TaxHM o6pa30M, y Hac onpeaenm-ca BpeMa hcthhhhx ch3hthh ana 
AnexcaHapHH, nocKonbxy Bee OTHOCHTenbHHe nonoaceHHa CBeron b cootbctct- 
ByroipHe BpeMeHa mu B3ann no aacaM ana anexcaHapHikcKoro MepnanaHa. Ho 
H3 nonyaeHHHX ana AnexcaHapHH BpeMeH nerxo moxcho 6 yaer H3hth h 
cooTBeTCTByjomne toh ace ch3hthh ana niodoro xnHMaTa, ecnw 6yaeT aaHO 
BupaaceHHoe b paBHoaeHCTBeHHux aacax paccroaHHe ot yxa3aHHoro MepHanaHa. 
fleiiCTBHTenbHo, ecnn no pa3HHU,e aonroTH Mecr onpeaennM MepHanaH 
paccMaTpHBaeMoii crpaHH, a hmchho, Ha cxonbxo rpaaycoB oh oTnnaaeTca ot 
anexcaHApHHCxoro, h ecnn MepHanaH paccMaTpHBaeMoii mccthocth 6yaeT neacaTb 
x Bocroxy ot AnexcaHapHH, to TaM Ha6nioaaeMoe aBneHHe npoH3onaeT no3aHee 
Ha Taxoe nee nneno nacoB, a ecnn x 3anaay, to Ha Taxoe ace aneno aacoB 
paHbine, npnaeM onaTb 15 rpaaycoB BpeMeHH 6yayT, xoHeaHO, Bceraa 
cooTBeTCTBOBaTb 1 paBHOAeHCTBeHHOMy aacy. 

5. O npeaenax ana 33tmchhh CojiHpa h JlyHH 

Ilocne 3 toto BBeaeHna cneaoBano 6 h H3noacnTb oTHOcameeca x npeaenbHHM 
c6nnaceHHaM ConHija h JlyHH, npn xoropux MoryT HMeTb Mecro 3aTMeHHa, 
hto6h HaM He HyacHo 6bino npoH3BoaHTb pacaer ana Bcex cpea«HX ch3hthh, 
ho Tonbxo ana Taxnx, npn xotophx MoryT npoH30HTH 3aTMeHHa. OnpeaeneHne 
3 to MoaceT 6HTb nerxo caenaHo npn noMomn cooTBeTCTByiomero xaacaon ch3hthh 
cpeaHero nonoaceHHa JlyHH no umpoTe. 

B npeanaymeH xHHre mu noxa3anH, hto anaMeTp JlyHH crarHBaeT ayry b 
31 ;20 mecTHaecaTyio oaHoro rpaayca b xpyre, onHcaHHOM oxono pem-pa 
6onbmoro xpyra 3oanaxa paanycoM, phbhhm HaH6onbmeMy ee paccroaHHX) 13 . 
Mh BHaHcnnnH 3to npa noMoutn asyx 33tmchhh, hmcbiiihx mccto oxono anorea 
ee anHpHxna. Tenepb ace, xoraa mh npeanonaraeM onpeaenHTb HangonbuiHe 
npeaenH ana CH3HrHeB, b xotophx MoryT HMeTb Mecro 33TMeHHa, a 3 to 
cooTBeTCTByeT HaxoacaeHHK) JlyHH b nepnree ee anHpnxna 14 , mh onaTb caenaeM 
3to npn noMOiqH a»yx 33tmchhh, Ha6nroaeHHHx b nepnree, Tax xax noao6HHe 
BennaHHH HaaeacHee onpeaenaTb H3 aeHCTBHTenbHo Ha6moaeHHHX aBneHHH, h 
Tax ace bhhhcahm, xaxyro ayry crarHBaeT nyHHHH anaMeTp b 3tom nononceHHH. 

Tax bot, b 7 roa OnnoMeTopa, xotophh aBnaeTca 574 nocne Ha6oHaccapa, 
b Honb c 27-ro Ha 28-e nneno eraneTcxoro Mecapa OaMeHOT, HannHaa c 8-ro 
naca h ao xoHpa 10-ro, b AnexcaHapHH 3aTMHnacb JlyHa b HaH6onbineH <J>a3e 
Ha 7 nanbueB c ceBepa 15 . Tax xax BpeMa cpeaHeii (J)a3H coorBeTcrBOBano 
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21/2 nacaM MecTHoro bpcmshh nocae noayHonn, KOTopue cooTBCTCTBOBajiu 
21/3 paBHoaeHCTBeHHHM 16 , noCKOjibKy hcthhhoc noaoaceHHe CojiHpa 6buio Ha 
6V4 rpaaycax Teabpa, to BpeMH, npomeamee ot ynoMHHyToik anoxn 30 
3aTMeHHH, nojiynaeTCa paBHHM 573 eraneTCKHM roaaM, 206 ahhm h I 41/3 
paBHOfleHCTBeHHHM wacaM no ofinnHOMy cneTy, hjih ToabKO 14, ecan oTHecra 
k cpeaHHM cyTxaM. B sto BpeMH cpeanee noaoaceHHe neHTpa JlyHH 
coOTBeTCTBOBajio 7;49 rpaaycaM CxopnHOHa, a hcthhhoc — 6;16 rpaaycaM 17 , 
paccroHHHe ot anoren annnHKaa 6nao 163;40 rpaayca, a ot ceBepHoro npeaeaa 
HaimoHHoro xpyra — 98;20 rpaaycoB. Scho, a to Koraa neHTp JlyHH otctohji 
ot y3Jia Ha 8;20 rpaaycoB no h3kjiohhoh op6HTe b HaHMeHbmeM paccTOHHHH 
JlyHH, a neHTp tchh HaxoanacH Ha 6oabiuoM xpyre, npoBeaeHHOM aepe3 sto 
noao:*eHHe nepneHflHKyjiapHo op6HTe (b stom noaoxcemiH nojiynaiOTCH Handojibrnne 
3aTMeHHa), to b TeHb 6bina norpyaceHa 1/2 h Vi 2 aacrb anaMeTpa JlyHH. 

3aTeM b 37 roa TpeTbero nepnoaa KaaHnna, kotophh hbjjhctch 607 nocae 
Ha6oHaccapa, b Honb co 2-ro Ha 3-e mhcjio enmeTCxoro Mecapa Th6h, b 478 
Hanaae 5-ro naca Ha Poaoce Hanaaa 3aTMeBaTbca JlyHa, h b Han6oabmeii (Jme 
6hjio 33TeMHeHO 3 najibpa c iora 18 . FIocKOJibKy h b stom caynae Hanaro 
3aTMeHHH npoH3omao 3a 2 naca MecTHoro BpeMeHH nepea nojiyHonwo, hto 
cooTBeTCTByeT 21/3 paBHOfleHCTBeHHHM nacaM Ha Poaoce h b AaeKcaHapHH, Tax 
xax HCTHHHoe noaoxceHne CojiHpa 6hjio Ha 5;8 rpaaycax Boaoaen, to BpeMH 
cpeaHeft (J)a3H, Koraa 3aTeHeHHe 6hjio HaH6oabmnM, cooTBeTcraoBaao ripn- 
6jra3HTejibHO IV2V3 paBHoaeHCTBeHHOMy nacy ao noayHOHH 19 . TaxHM o6pa30M, 
BpeMH, npomeaiuee ot ynoMHHyTOH anoxn ao cepea»HH 33TMeHHa, oxa3HBaeTca 
paBHHM 606 eraneTCKHM roaaM, 121 aHio h lOVfe paBHoaeHCTBeHHHM nacaM 
Kax no o6n«iHOMy cneTy, Tax h OTHeceHHHM k cpea»HM cyTxaM. B sto BpeMH 
cpeaHee noaoxceHHe neHTpa JlyHH 6biao Ha 5; 16 rpaaycax JIbBa, a hcthhhoc — 

Ha 5;8 20 ; paccroHHHe ot anoren annnHKaa paBHHjiocb 178;46 rpaaycaM, a ot 
ceBepHoro npeaeaa h3kjiohhoh op6hth — 280;36 rpaaycaM. OTcioaa hcho, hto 
Koraa peHTp JlyHH Ha h3kjiohhoh op 6 nTe HaxoanjiCH Ha 10;36 rpaaycax ot 
y3aa b tom xe HaHMeHbmeM paccroHHHH, a neHTp tchh — Ha nepeceneHHH 
6 ojibuiHx KpyroB, npoBeaeHHnx oaHH nepe3 cepeanHH 3oauaKaabHHx co3Be3aHH, 
a apyroii nepe3 neHTp JlyHH — nepneHaHKyaapHo ee HaKjioHHoii op 6 nTe, to 
b TeHb nonaaaaa neTBepTan nacTb ayHHoro anaMeTpa. 

Ho earn neHTp JlyHH HaxoaHJicn Ha 81/3 rpaaycax ot y3aa no HamioHHOH 479 
op6HTe, to ot Kpyra nepe3 cepeanHH 3HaxoB oh otctohji Ha 431/20 mecTHaecHrax 
aoaeii rpaayca no 6oabmoMy Kpyry, npoBeaeHHOMy nepe3 ero noaiocH 21 ; ecan 
ace oh OTCTona ot y3aa Ha IOV 5 rpaayca no HaicaoHHoii op6nTe, to ot Kpyra 
nepe3 cepeaHHH 3H3kob oh OTCTona Ha 541 / 2 I /3 mecTHaecHTHx aoaeii oaHoro 
rpaayca no 6oabmoMy xpyry, npoBeaeHHOMy nepe3 ero noarocn. IloCKoabKy ace 
pa3HOCTb Meacay o6ohmh 33TMeHHHMH CooTBeTCTByeT V3 ayHHoro anaMeTpa, a 
pa3HOCTb ynoMHHyTHX aayx paccroHHHH ee neHTpa no TOMy ace caMOMy 
6oabmoMy xpyry ot toh ace tohkh SKannTHKH, T.e. neHTpa tchh, paBHa 11 ;47 
inecmaecHTHM oaHoro rpaayca, to hcho, hto Becb anaMeTp JlyHH Ha 6oabinoM 
xpyre, onncaHHOM HanMeHbinnM ee paccroHHHeM oxoao neHTpa 3oanaKa, 
CTHraBaeT ayry npH6aH3HTejn>Ho b 35 1/3 mecraaecHTHx aoaeii oaHoro rpaayca 22 . 

Ho Tax KaK bo btopom H3 ynoMHHyTHX 3aTMeHnii, Koraa 3aTMHaacb 1/4 ayHHoro 
anaMeTpa, neHTp JlyHH OTCTona ot neHTpa tchh Ha 541/2 1/3 mecraaecHTHx, a 
OT TOHKH, B KOTOpOH OKpyaCHOCTb TCHH nepeCeKaeTCH COeaHHHIOmeH 3TH neHTpH 
aHHHeii, 6 bia yaaaeH Ha V4 ayHHoro anaMeTpa, hto paBHneTCH 81/21/3 4so 
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mecTHflecHTHM rpaayca, to orcioaa acHo, hto paanyc tchh b HaHMeHbmeM 
paccroaHHH JlyHH cocraBjiaeT 46 mecTHaecaTHx rpaayca. H oh npH6jiH3HTe;ibHo 
b 2^5 pa3a 6ojibine paanyca JlyHH, paBHoro 172^3 mecTHaecaTHM 23 . Ho paanyc 
CojiHua Ha tom ace 6ojibiuoM xpyre, npoBeaeHHOM aepe3 Hero Boxpyr u,eHTpa 
3oanaxa, crarHBaeT ayry b 15;40 mecTHaecaTHx, Tax xax mu noxa3aan, hto 
b H3H6o/ibmeM paccroaHHH b CH3Hniax CojiHi;e h JlyHa noxphiBaiOT oaHHaxoBHe 
BejiHaHHbi cbohmh co6ctbchhhmh xpyraMH. CaeaoBaTeab- 

HO, eCJIH BHAHMHH U,eHTP JlyHH OTCTOHT OT peHTpa r A 

Comma Ha 0;33,20 rpaaycoB b Ty hjih apyryio CTOpOHy 
ot xpyra aepe3 cepeaHHH 3H3kob, to oto h ecrb Ta 
npeaeabHaa CHTyamia, b xoropOH a«cx JlyHH bhahmhm 
o6pa30M MoaceT xocHyTbca cojiHenHoro 24 . 

Ecan Tenepb mu BOo6pa3HM, hto AB npeacraBaaeT 
ayry xpyra [pnc 6.1], npoBeaeHHoro aepe3 cepeaHHH 
3oaHaxaabHux co3Be3aHH, a TA — ayry HaxaoHHoik 
op6hth JlyHH, xoTopaa npH6aH3HTeabHo napaaaeabHa 
nepBOH aaa npoMeacyTKOB, cooTBeTCTByiomHM BpeMeHaM 
3aTMeHHii, a 3aTeM aepe3 noaiocu HaxaoHHoro xpyra 
npoBeaeM ayry AEr 6oabmoro xpyra h Boo6pa3HM BOxpyr 
tohxh A noayaHcx CojiHpa, a Boxpyr E BHanMUM 
noayaHcx JlyHH, xoraa oh b nepBHH pa3 xacaeTca coaHeaHoro b roaxe Z, to 
ayra AE, npeacraBaawmaa paccToaHHe BHaHMoro uem-pa E JlyHH ot nernpa 
A Comma, Moaccr xoraa-HH6yab caeaaTbca paBHoa ynoMHHyroMy 0;33,20 rpaaycoB. 

Ho b Mecrax, HaaHnaa ot Mepoa, rae HaH6oabuiHii aeHb paBHaeTca 13 
paBHoaeHCTBeHHHM aacaM, BnaoTb ao ycrbeB EopHCtfceHa 25 , rae HaH6oabinHH 
aeHb paBHaeTca 16 paBHoaeHCTBeHHHM aacaM, HaH6oawnee napaaaaxTHaecxoe 
CMemeHHe JlyHH x ceBepy b HaHMeHbmeM paccroaHHH b cH3Hrnax 6yaeT c 
yaeTOM coaHeaHoro napaaaaxca npn6aH3HTeabHo 0;8, a HaH6oabinee napaa¬ 
aaxTHaecxoe CMemeHHe x rory — 0;58 rpaaycoB. Han6oabmee napaaaaxTHae¬ 
cxoe CMemeHHe ee no aoaroTe 6yaer HMeTb Mecro, xoraa ee [mHpoTHHH] 
napaaaaxc x ceBepy paBeH 0;8 rpaaycoB, h cooTBeTCTByeT npn6aH3HTeabHo 0;30 
rpaaycoB b oxpeCTHOCTH JIbBa nan EjiH3Hem>B. Ecjih ace napaaaaxTHaecxoe 
CMemeHHe [no mnpoTe] x iory paBHo 0;58, to HanfSoabiunH napaaaaxc no 
aoaroTe 6yaeT npn6aH3HTeabHo 0; 15 b oxpeCTHOCTH CxopnnoHa h Ph 6 26 . 
CaeaoBaTeabHO, ecan mu npeanoaoacHM, hto hcthhhoc noaoaceHne neHTpa 
JlyHH 6yaeT b A, h npoaeaeM coeaWHHTeabHyio anHHio AE, npeacraBasnomyio 
noaHoe napaaaaxTHaecxoe CMemeHHe, to Ar 6yaeT npn6aH3HTeabHo napaaaax- 
com no aoaroTe, a TE — no mnpoTe. TaxHM o6pa30M, xoraa JlyHa HaxoaHTca 
x ceBepy ot CoaHu,a h HMeeT Han(xvibmee napaaaaxTHaecxoe CMemeHHe x iory, 
to Ar 6yaeT paBHa 0;15, a AEr — npH6aH3HreabHo 1;31 rpaaycy 27 . H Tax 
xax OTHoineHHe ayrn op6hth ot y3aa ao tohxh T x ayre TA (paccroaHHio 
Meacay npeaeaaMH 3aTMeHHH> paBHo OTHomeHHio 11 1/2 x 1 (h6o oto mh aerxo 
MoaceM coo6pa3HTb Ha ocHOBaHHH onpeaeaeHHoro paHee HaxaoHa xpyra ayHHon 
op6hth), to caMa ayra ot y3aa ao Toaxn T paBHa 17,-26 rpaaycaM, a BMecre 
c TA — 17;41 rpaaycaM. Koraa ace JlyHa, Haxoaacb x iory ot CoaHu,a, HMeeT 
Han6oabmee napaaaaxTHnecxoe CMemeHHe x ceBepy, to Ar 6yaeT paBHa 0;30, 
a bch AEr — 0;41. Ha ocHOBaHHH Tex ace paccyacaeHHH paccrosHHe ot y3Jia 
ao tohxh r 6yaeT paBHo 7;52 rpaaycaM, a BMecre c orpe3xoM TA — 8;22 
TaxHM ace rpaaycaM. CaeaoBaTeabHo, xoraa hcthhhoc paccrosHHe u,eRrpa JlyHH 
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ot xaxcaoro H3 y3JioB no h3xjiohhoh op6wTe 6yaeT cocraBnaTb 17;41 rpaaycoB 
k ceBepy hjih 8;22 rpaaycoB k lory, TOJibxo Toraa b ynoMaHyrax Mecrax 
o6HTaeMoro Mnpa bo3moxcho 6yaeT bhahmoc xacaHHe ancxa JlyHH h 
cojiHeMHoro. 

Jlajiee, Tax xax HaH6ojibinaa pa3Hocrb cojihcmhoto HepaBeHCTBa oxa3ajiacb 
paBHon 2;23 rpaaycaM, a jiyHHoro bo BpeMa CH3nrHH 5;1 rpaaycaM, to bo3moxcho, 
mto Koraa-HH6yab paccroaHHe JlyHbi ot Cojmna b cpeaHHx ch3mthhx 6 yaeT b 483 
aeHCTBHTejibHOCTH paBHbiM 7;24 rpaaycaM. OaHaxo 3a to BpeMa, xoraa JlyHa 
nponaeT 3th rpaayCH, Cojmue npoasHHeTca Bnepea npH6nH3HTeJibHO Ha V 13 
hx Macrb, T.e. Ha 0;34; xoraa ace JlyHa npoiiaeT 3th 0;34 rpaayca, CojiHpe 
onaTb npoaBHHeTca Ha 1/13 hx MacTh, T.e. npH6jiH3HTejibHO Ha 0;3 rpaayca, 
ana xoTopbix 1/13 Macrb He npeacraBjiaeT HHMero cymecrBeHHoro. C jieaoBaTe jibHO, 
ecjiH 3th 0;37 rpaaycoB, npeacraBjiaiomHe 1/12 aacTb nepBOHanajibHHX 7;24 
rpaaycoB, MU npn6aBHM x 2;23 rpaaycaM cojiHenHoro HepaBeHCTBa, to nojiynHM 
3 rpaayca, npeacTaBJiaxnaHe npH6jiH3HTejibHo HaH6ojibinyio pa3HHuy no aojiroTe 
h [no apryMeHTy] umpoTbi Mexcay cpeaHHM nojioxceHHeM [cbcthji] b cpeaHiox) 
CH3HrHio h hx hcthhhhm nojioxceHHeM [b HCTHHHyx) CH3Hrnio ] 28 . H, cjie- 
aoBaTenbHo, ecjiH cpeawee nojioxceHHe peHTpa JlyHbi otctoht ot y3Jia no 
HaxaoHHOH op6nTe Ha 20;41 rpaaycoB x ceBepy, hjih Ha 11 ;22 x rory, to 
Tonbxo Toraa bo3moxcho b BUiueynoMHHyTHX MecTHOCTax BnaHMoe xacaHHe 
conHeMHoro h ayHHoro ancxoB. H Ha 3tom ocHOBaHHH, ecjiH orcMHTbiBaeMoe 
ot ceBepHoro npeaeaa no HaxjioHHon op6wTe JlyHbi mhcjio rpaaycoB, 
cooTBeTCTByiomee cpeaHHM CH3HraaM, nonaaeT b npoMexcyrox Mexcay 69; 19 h 
101 ;22 hjih Mexcay 258;38 h 290;41, to Toabxo roraa b BbimeynoMaHyTwx 
MecrHocrax h bo3moxcho HacrynneHne yxa3aHHoro [xacaHHa] 29 . 

flajiee, mto xacaeTca rpaHHii, 33tmchhh ana JlyHbi, to mu noxa3aan, mto 484 
paanyc JlyHH b ee HanMeHbuieM paccroaHHH craraBaeT ayry b 0; 17,40 rpaaycoB, 
a paanyc tchh npn 6 nH 3 HTeabHo b IVs pa3a 6 oabme paa«yca JlyHbi, oxa 3 biBascb 
paBHbiM 0;45,56 Taxnx xce rpaaycoB 30 . 5Icho, mto xoraa hcthhhoc paccroaHHe 
Mexcay ucHTpaMH JlyHH h tchh, H3MepaeMoe no SojibiiioMy xpyry, npoxoaameMy 
Mepe3 nojiiocH h3xjiohhoh jivhhoh op6hth, 6 yaeT paBHo 1;3,36 rpaaycy b ry 
h apyryio CTopoHy ot xpyra Mepe3 cepeanHbi 3^axoB, hjih 6 yaeT npH6jiH3HTejibHo 
paBHo 12; 12 rpaaycaM ot xaxcaoro H3 v3jiob no ee HaxjioHHoft opiiHTe (coraacHo 

OTHOUieHHK) 1 X 111/2), TOJIbXO B 3TOM npeaeJIbHOM nOJIOXCCHHH 6 yaeT B03M0XCH0 
xacaHHe JlyHbi h tchh. M Ha ochob3hhh toto, mto 6 biao cxa3aHo OTHocHTejibHo 
HepaBeHCTBa, npeaejibHoe nojioxceHHe, npn xotopom bo3moxcho 6 yacr xacaHHe 
JlyHH h tshh, 6 yaeT HMeTb Mecro, xoraa onpeaeJiaeMoe no cpeaHeMy asHxceHHio 
nojioxceHHe peHTpa JlyHH 6 yaeT OTcroaTb ot y3jioB Ha 15; 12 rpaaycoB no 
HHXJIOHHOH Op 6 HTe JlyHH, MTO onaTb COOTBeTCTByeT OTCMHTHBaeMHM OT 
ceBepHoro npeaeJia mhcji3m [apryMeHTa miipoTH] ot 74;48 ao 105; 12 hjih ot 
254;48 ao 285; 12 rpaaycoB 31 . IIoaTOMy b ynoMaHyrae Ta 6 nHu,H ch3hthh mh 
bkjiiomhjih Taxxce 3H3MeHHe [cpeaHero apryMeHTa] uihpoth JlyHH aJia rpaHHii, 
COJIHeMHHX H JiyHHHX [33TMeHHH ] 32 , MT06h noarOTOBHTb BCe OflSl HCCJleaOBaHHH 485 
B03M0XCHHX 33TMeHHH. 

6. O npoMexcyTxax Mexcay MecapaMH, b xoTopue npowcxoanT 3aTMeHna 

Bhiao 6h oMeHb nojie3Ho aonojiHHTejibHo paccMOTpeTb 3aecb Bonpoc 06 
onpeaejieHHH HHTepBajioB, no HCTeneHHH xotophx bo3moxcho b npHHiiHne 
noBTopeHHe ch3hthh c 33TMeHHaMH ; Toraa, B3aB b xaMecTBe HanajibHOH anoxH 
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KaKyio-HH6yab CH3Hnuo c 33TMeHneM, MoacHo 6hjio 6n He HccjieaoBaTb cHOBa 
hx Bee noapaa, a tojibko Te, flJia kotopwx corjiacHO uaHHOMy nncjiy MecaueB 
33TMeHHH aBJiaioTCH B03M0JKHWMH, h npoH3BOflHTb HecneuoBaHHe npeaenoB 

TOJIbKO flJIS HHX 33 . 

Cpa3y xe OHeBHaHO, hto 33 TMeHHS CojiHua h JlyHbi MoryT nponcxoanTb 
Iiepe3 6 MecaueB, Tax xax cpea«ee a»HaceHHe JlyHbi no [apryMenry] nmpoTH 
3 a 6 MecapeB cocraBjiaeT 184; 1,25 rpaayca. flyra ace, 3aKJno«iaionuieca Meacay 
npeaejiaMH B03MoacHbix 3aTMeHHii [y npoTHBonoaoacHbix y3JiOB 1 xax CojiHua, 
Tax h JlyHbi, coaepacaT hjih MeHbmee mhcjio rpaaycoB, ecjin ohh BHyTpH 
noayoxpyacHOCTH, hjih 6 ojibuiee, ecjin ohh BhixoaaT 3 a noayoxpyacHocrb. 
JleHCTBHTeJibHO, ynoMHHyTNe npeaejiw aJis CoaHua x ceBepy ot xaacaoro H3 
y3aoB coaepacaT ynoMaHyTue Burne 20;41 rpaaycoB no HaxjioHHoii op 6 HTe 
JlyHbi, a x 1017 11;22 rpaaycoB, h jiHineHHaa 3aTMeHHH ceBepHaa ayra paBHaeTCa 
486 138;38 rpaaycaM, a loacHaa — 157; 16 rpaaycaM. flaa JlyHbi ace ynoMaHyTue 
npeaeau oTpe3aiOT c xaacaoii cropOHM xpyra, npoxoaaiuero nepe3 cepeanHu 
3oaHaxaabHbix co3Be3aHii, no 15; 12 rpaaycoB ot y3jioB no toh ace ayHHon 
op 6 HTe, h xaacaaa H3 ayr, Ha xoropoH 33TMeHna He MoryT npOH3oirrH, 
oxa3biBaeTca paBHoii 149;36 rpaaycaM 34 . 

A TO, HTO Ha OCHOB3HHH T3KHX npeanOJIOaceHHH BO3M0aCHO ayHHOe 33TMeHHe 
nepe3 npoMeacyTox BpeMeHH b 5 MecaueB, hmcioiuhx Haufonbuiyx) npo- 
aoaacHTeabHocTb, a hmchho ecan asHaceHHe CoaHua 6yaeT HaHfSoawuHM, a 
JlyHbi HaHMeHbuiHM, MoacHO ycraHOBHTb H3 caeayioiuero 35 . 

Tax xax aaa cpeaHero npoMeacyTxa b 5 MecaueB mm Hainan, hto cpeanee 
UBHaceHHe xaacaoro H3 sthx CBeTHa no aoniwe cocraBaaeT 145;32 rpaaycoB, 
a ayHHaa aHOMaana anHUHxaa paBHaeTCa 129;5 rpaaycaM, to 145;32 rpaaycoB 
HaH6oabuiero npoaBHaceHHa CoaHua npH6aBaaiOT no ooeHM cropoHaM ot nepnrea 
x cpeaHeMy 4; 38 rpaayca, a 129;5 rpaaycoB Ha ayHHOM annuHxae aJia 
HaHMeHbinero npoaBHaceHHa no o6eHM cropoHaM anorea oranMaiOT 8;40 rpaaycoB 
ot cpeanero 36 . CneaoBaTenbHo, b TeaeHHe npoMeacyTxa b 5 cpeanax MecaueB, 
xoraa aBHaceHHe CoaHua aBaaeTca HaH6oabuiHM, a JIvhm HaHMeHbmHM, JlyHa 
6yaeT onepeacaTbca CoaHueM Ha cyMMy o6enx 3thx aHOMaanii 13; 18 rpaaycoB. 
B3aB ot hhx onaTb V\2 nacTb, Ha ocHOBaHHH noxa3aHHoro bhluc noaynHM 
npH6aH3HTeabHO 1;6 rpaayc, Ha xotophh npoaBHHeTca CouHue, noxa ero He 
33XB3THT JlyHa 37 . Ho Tax xax ot CBoeft co6ctbchhoh aHOMaaHH oho noaynaeT 
■tsi 4;38 rpaayca h npn aocraaceHHH hcthhhoh ch3hthh noaynaeT eiue 1;6 rpaayc, 
to HaH6ojibinHH naTHMecanHMH npoMeacyTox 6yaeT 6ojibine cpeaHero Ha 5;44 
rpaaycoB no aoaroTe. CjieaoBaTejibHo, npH6nH3HTejibHo crojibxo ace rpaaycoB 
npoiiaeT JlyHa no HaxjioHHon op6nTe b cbocm asnaceHHH no uinpoTe; 3Ta 
BCJiHHHHa npH6aBHTca npH6;iH3HTejibHo x 153;21 rpaaycaM, nojiynaeMHM 3 a 5 
cpeaHHx MecaueB b aBHaceHHH no uwpoTe 38 . TaxHM o6pa30M, TeopeTHnecxoe 
HCTHHHoe a»HaceHHe no uinpoTe b HanfonbiueM naTHMecanHOM npoMeacyTxe 
oxaaceTca phbhmm 159;5 rpaaycaM. 

Ho UJia cpeaHero pacCTOHHHa JlyHu rpaHHUM 3aTMeHHH no o6eHM cropoHaM 
xpyra nepe3 cepeaHHu 3HaxoB coaepacaT: Ha 6ojibmoM xpyre, npoBeaeHHOM 
nepe3 nojnocH HaxjioHHou op6hth, npH6jiH3HTejibHo 1 rpaayc, Tax xax b 
HaHMeHbuieM paccroHHHH ohh HMeiOT 1 ;3,36 rpaayc, a b HanSojibiueM — 0;56,24 
rpaaycoB, Ha HaxjioHHOH ace op6nTe 11 ;30 rpaaycoB ot y3jioB; 3axjnoneHHaa 
Meacay hhmh ayra, jiHiueHHaa 33TMeHHH, Ha ocHOBaHHH SToro nojiynaerca 
paBHoii 157;0 rpaaycaM 39 , xoTopue Ha 2;5 rpaayca 6yayT MeHbiue ayra b 159;5 
rpaaycoB Ha HaxjioHHOH op6nTe jxflu HanSojibinero naTHMecsniHoro npoMeacyTxa. 
H 3 3Toro hcho, hto, ecjin JlyHa 3aTMHJiacb b nepBoe nojiHOJiyHHe HaH6ojibinero 
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nHTHMecaiiHoro npoMexyTxa, yaaaaacb ot xaxoro-HH6yab y3aa, to bo3moxho, 488 
hto oHa cHOBa 33TMHTCH b nocaeanee nojiHOJiyHHe, npH6anxaacb k npoTuBo - 
noaoxHOMy y3jiy; npa stom b o6ohx 3aTMeHHax 3aTeMHeHHe 6yaeT nponcxoaHTb 
c oflHOH h toh xe cropoHhi 3oaHaxaabHoro xpyra, a He c npoTHBonoaoxHHx. 

TaKHM o6pa30M, MU BHaCHHJIH, HTO B HaH6ojIbIHHH nSTHMeCHHHHH 
npOMexyTOK MOXeT np0H30HTH flBa JiyHHMX 33TMeHHH. 

A to, hto 3to HeB03M0*HO naa npoMexyTxa BpeineHH b 7 MecapeB, aaxce 
eCJlH MU B03bMeM HaHMeHbXXIHH CeMHMeCHHblH npoMexyrox, T.e. KOraa CojIHUe 
HMeeT HaHMeHbmee, a JlyHa HaH6oabinee aBHxeHHe, mu moxcm ycraHOBHTb, 

40 

HflH TeM xe nyTeM, hto h Bume . 

JJeHCTBHTejibHO, b TeaeHHe cpeflHero npoMexyTxa b 7 MecapeB cpeanee 
aBHxemie xaxaoro H3 cbcthji no aoaroTe coct3bht 203;45 rpaayca, a JlyHH 
no anHUHKJiy — 180;43; H3 hhx 203;45 rpaayca CojiHpa b HanMeHbuieM 
[hcthhhom ] ABHxeHHH c xaxaoii CTopoHbi anorea OTHHMyT ot cpeflHero 
flBHxeHna 4;42 rpaayca, a 180;43 rpaaycoB ayHHoro annpHxaa b Han6oabmeM 
ABHxceHHH c xaxaoii CTopoHbi nepnrea npH6aBHT k cpeaneMy aBHxemno 9;58 
rpaaycoB. CaeaOBaTeabHO, 3a BpeMa HaHMeHbmero ceMHMecanHoro npoMexyTxa, 
xoraa flBHxeHne CojiHpa 6yaeT HanMeHbmHM, a JlyHH HaHfxuibinHM, JlyHa 489 
onepeflHT CoaHpe Ha cyMMy H3 o6chx othx aHOMajiHii 14;40 rpaaycoB 41 . Ecjih 

MU Ha TOM OCHOBaHHH, HTO H BHUie, B03bMCM OT HHX V\2 HaCTb H CJIOJKHM C 

HeflOcraiomHMH 4; 42 rpaaycaMH coaHenHoii aHOMajiHH, to noaynHM npn- 
6jin3HTejibHo 5;55 rpaaycoB, Ha xoropne nepeMemeHne no aoaroTe b TeneHHe 
HaHMeHbmero ceMHMeca«moro npoMexyTxa OTCTaeT ot cpeaHero; Taxoe ace 

orcraBaHHe npoH3oiiaeT h b aBHxeHHH no mHpoTe ot cooTBeTCTByiomHX 
cpeaneMy ceMHMecanHOMy npoMexyTxy 214;42 rpaaycoB. CaeaoBareabHO, b 
H aHMeHbuieM ceMHMecanHOM npoMexyrxe no niHpOTe JlyHa npoiiaeT no 

HaKjioHHOH op6HTe 208;47 rpaaycoB; bch xe Handoabinaa ayra h3kjiohhoh 
op6hth Mexay npeaeaaMH 3aTMeHHii ana cpeaHero paccrosHHs paBHaeroa 203;0 
rpaaycaM, ecan caHTaTb ot npH6aHxeHHa k oaHOMy y3ay ao yaaaeHHa or 
npoTHBonoaoacHoro. OieaoBaTenbHo, ecaH JlyHa 3aTMHTca xaxHM-aH6o o6pa30M 
b nepBOM noaHoayHHH HaHMeHbmero ceMHMecanHoro npoMeacyTxa, to 6yaeT 
HeB03MoacHHM eme xaxoe-aH6o ee 33TMeHHe b nocaeaHee noaHoayHHe 42 . 

ITocae 3Toro mu aoaxHH noxa3aTb, «m> aaa CoaHpa Taxace bo3moxho b 
T eneHHe Han6oabmHx 5 MecapeB a»a pa3a 3aTMHTbca b oaHon h toh ace 
MecTHocTH, h 3TO [MoaceT HMeTb Mecro] bo Bcex nacrax o6HTaeMoro MHpa. 

/JeiicTBHTeabHo, b TeaeHHe Han6oabmHx 5 Mecanes [hcthhhoc] a»HaceHHe 

JlyHH no mHpoTe coraacHO noxa3aHHOMy paBHaeTca 159;5 rpaaycaM 43 , h 

anmeHHaa 33TMeHHH ayra aa a CoaHua npn cpeaHeM paccroaHHH JlyHH 
paBHaeTca TeM ace caMHM 167;36 rpaaycaM, Tax xax aaa CoaHpa npeaeaH 490 
33TMeHHH OTCToaT ot xpyra aepe3 cepeaHHH 3HaxoB Ha 0;32,20 rpaaycoB no 
6 oabmoMy xpyry, npoBeaeHHOMy aepe3 ero noaiocH, nan npH6aH3HTeabHo Ha 
6 ; 12 rpaaycoB no HaxaoHHOH op 6 nTe JlyHH 44 . Ha stom ochob3hhh hcho, hto 
npn oTcyTCTBHH napaaaaxTHnecxoro cMemeHHa JlyHH ynoMaHyToe Bume [T.e. 
33TMeHHa c npoMeacyTXOM b 5 MecaueB ] HeB03MoacHo, Tax xax anmeHHaa 
33TMeHHH ayra 6yaeT 6oabme nepeMemeHHa 3 a HaH6oabmHe 5 MecapeB, a 
HMeHHo Ha 8;31 rpaaycoB no HaxaoHHOH op6nTe h npH6aH3HTeabHo Ha 0;45 
rpaaycoB no xpyry, nepneHanxyaapHOMy npoxoaameMy nepe3 cepeaHHH 
3HaxoB 45 . Ho TaM, rae bo3moxho Taxoe napaaaaxTHnecxoe CMemeHHe, hto nan 
b oaHOM H3 xpaftHHx HOBoay hhh, nan xe b o6ohx oaHOBpeMeHHo napaaaaxcn 
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npeBumaiOT 0;45 rpaaycoB, MoxceT cayaHTbca, ito 06a xpaikHHx HOBOJiyroia 
6yayr conpoBOxcaaTbca 3aTMeHHHMH. 

riooie Toro xax mu noxa3ajiH, mto 3a BpeMa HanfSoabmero naTHMecaaHoro 
npoMexcyrxa 46 , xoraa aBHxceHHe JlyHM aBJiaeTca HaH<5oaee MeaaeHHNM, a 
CojiHpa HaH6ojiee 6 nctpmm (b npoMexcyTxe ot a»yx TpeTeii fleBH no a»yx 
TpeTeii Boflojiea), JlyHa 6yner onepexcaTbca CojiHpeM Ha 13; 18 rpaaycoB 47 , 
no^yaaiomHxca ot o6eHx aHOMajiHii, h hto 3th rpaaycM BMecre c hx 1/12 
aacTbK) JlyHa npoxoaHT b cpeflHeM aBHxceHHH 3a 1 ae«b h 21/4 aaca 48 , craHOBHTCa 
acHo, hto, ecjiH npoflOJi>KHTeJibHOCTb cpeflHHX 5 Mecau,eB paBHa 147 ahhm h 
npH6jiH3HTe^bHo I51/2V4 aacaM 49 , npoaoaxcHTeabHocrb HaH6ojJbinHx 5 Mecau,eB 

491 cocraBHT 148 flHeH h 18 aacoB. H BoreflCTBHe 3Toro, ecjiH nepBoe HOBoayHHe 
np0H30HfleT Ha V3 JleBH, a nocaeawee Ha V3 Boaoaea, to BTOpoe np0H30Hfler 
paHbme Ha 6 aacoB, HeaocraiomHX flo noaHoro ana. TaKHM o6pa30M, HyxcHo 
HecaeflOBaTb, rae h xoraa MoxceT cjtyaHTbca Taxoe napaaaaxTHaecxoe CMemeHHe 
b oflHOM hjih b o 6 ohx ynoMHHyTbix 3Haxax 30flHaxa, aTo6hi b yxa3aHHOM 
nojioxceHHH b Boaoaee Ha 6 aacoB paHbme no orHomeHHK) k noaoxceHHio b 
JleBe nojiyaHjiocb nepeMemeHHe, 6ojibiuee ynoMaHyTMx 45 iuecTHaecaTMx 50 . 

Kax Mbi yxce yxa3aaH, b oOHTaeMoii aacTH BcejieHHOH HHrae He Haiiae-rca 
bo3moxchocth aaa CTOJib 6oabinoro napajuiaxTHaecxoro CMemeHHa JlyHbi k 
ceBepy. TaKHM o6pa30M, CojiHue He Moxcer 33TMHTbca asaxcan b TeaeHHe 
HaH6oabmHx 5 MecapeB npn aBHxceHHH JlyHM k lory ot xpyra aepe3 cepeaHHM 
3H3KOB, T.e. Koraa b nepBOM HOBOJiyHHH JlyHa yaaaaeTCa ot Hncxoaamero y3aa, 
a b nocaeaHeM npH6aHxaeTca k BocxoaameMy 51 . Ho napajuiaxTHaecxoe 
OTKaoHeHHe Taxon BeawaHHM k lory b MecTax, HaaHHaa ot axBaTopa h aaaee 
k ceBepy, b noaoxceHnax, pa3HamHxca Ha 6 aacoB, b o 6 ohx ynoMaHyTHx 
3HaKax 3oaHaKa bo3mox<ho, earn ripeanoaoxtHTh, aTO V3 U,eBH 3axoaaT bo 
BpeMa nepBoro HOBoay hh a, a V3 Boaoaea bo BpeMa BToporo HOBoayHHa ctobt 
Ha noayaeHHOM Kpyre. B sthx noaoxceHHax mh aencTBHTeabHo HaxoaHM, hto 
JlyHa b cpeaHeM paccroaHHH HMeeT napaaaaxTHaecxoe cMemieHHe k rory (c 

492 yaeTOM cojiHeaHoro napaaaaxca), aaa xcHBymnx y SKBarapa paBHoe aaa 
noaoxceHHa b JleBe npn6aH3HTeabH0 0;22 rpaaycoB, a aaa noaoxceHHa b 
Boaoaee — 0;14 rpaaycoB; TaM xe, rae HaHSoabmHH aeHb paBHaeTca 121/2 
aacaM, aaa noaoxceHHa b JJeBe napaaaaxc 6yaeT 0;27 rpaaycoB, a b Boaoaee — 
0;22, Tax aTo 06a napaaaaxca BMecre 6yayT Ha 4 mecTHaecHTMx 6oabine 
ynoMaHyTHx 0;45 52 . Ho TaK Kax npn yaaaeHHH x ceBepy ioxhuh napaaaaxc 
Bee BpeMa B03pacraeT, to acHo, hto aaa o6HTaTeaeii sthx MecTHocreft 
yBejiHaHBaeTca BepoaTHocrb HaOaioaaTb a»a pa3a 3aTMeHHe CoaHpa 3a 
HaH6oabmHH naTHMecaaHHH HHTepBaa. Ho 3to moxcct cayaHTbca, Toabxo ecjiH 
nojioxceHHe JlyHM 6yaeT x ceBepy ot xpyra aepe3 cepeaHHM 3HaxoB, T.e. xoraa 
b nepBOM HOBoayHHH JlyHa yaaaaeTCa ot Bocxoaamero y3aa, a bo btopom — 
npnOaHxcaeTca x HHCxoaameMy. 

KpoMe Toro, a yTBepxcaaro, hto Coamte MoxceT a»a pa3a 33TMHTbca b 
oaHOM h tom xce MecTe Taxxce h b TeaeHHe HaHMeHbmero ceMHMecaaHoro 
npoMexcyTxa. Mh noxa3ajiH, hto 3a BpeMa HaHMeHbmero ceMHMecaaHoro 
npoMexcyrxa [hcthhhoc] aBHxceHHe JlyHM no [apryMeHTy] mnpoTbi cocraBaaeT 
208;47 rpaaycoB, h Han6oabmaa ayra HaxjioHHoii [jiyHHoii ] op 6 hth Mexcay 
npeaeaaMH 3aTMeHHii, a hmchho b npeaeaax ot npnOanxceHHa x oaHOMy ao 
yaaaeHHa ot npoTHBonoaoxcHoro y3jia, aaa CoaHpa npn cpeaneM paccroaHHH 

493 JlyHM paBHaeTca 192;24 rpaaycaM 53 . Scho, hto npH orcyTCTBHH napaaaaxca 
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JlyHM ynoMHHy-roe Bume craHOBHTca hcbo3mojkhhm BcaeacTBHe toto, mto ayra 
HaicjioHHOH op6htn aaa HaHMeHbmero ceMHMecaMHoro npoMeacyTxa 6yaeT 6 oabine 
HaH6ojibmeii ayrn Meacay rpaHHMHNMH tomx3mh 3aTMeHHH CoaHua Ha 16;23 
rpaaycoB no h3kjiohhoh op6HTe h Ha 1;25 rpaayc no 6ojibinoMy Kpyry, 
npoxonameMy nepe3 noaiocN 3ouHaxaabHoro xpyra 54 . Ho TaM, rae bo3moxho 
Taxoe napajuiaxTHnecKoe CMeiuenne, mto6m jih6o b o^hom h3 a»yx xpanHHX 
HOBOjiy hhh, jih6o b o6ohx b cyMMe napaaaaxcM npeBHcnaw 1;25 rpaayc, MoaceT 
caynHTbca, mto 06 a xpaftHHx HOBoayHHH 6yayT conpoBoacaaTbca 3aTMeHHHMH. 

Tax xax mu noxa3ajiH, mto 3a BpeMa HaHMeHbmero ceMHMecaMHoro 
npoMeacyrxa, xoraa JlyHa aeHacerca Bcero fSMcrpee, a CoaHue Bcero MeaaeHHee, 
ot xoHna Boaojiea ao cepeanHhi JleBM 55 JlyHa b hcthhhom uBHaceHHH o6roHaeT 
CojiHu,e Ha 14;40 rpaaycoB h mto 3th rpaaycM BMecre c V \2 hx nacTbio JlyHa 
b cpeaneM aBHxceHHH npoxoaHT 3a 1 aeHb h 5 nacoB 56 , to hcho, mto ecan 
npoaoaacHTejibHocTb cpeaHero ceMHMecaMHoro npoMeacyTxa paBHaerca npn- 
6aH3HTMbHo 206 awaM h 17 nacaM, to npoaoaacHTeabHocrb HaHMeHbmero 
ceMHMecHHHoro npoMexcyTxa cocraBHT 205 aHeii h 12 nacoB; BcaeacTBHe aroro 
BpeMa nocaeaHero HOBoayHHa b cepeaHHe fleBM ono3aaeT Ha 12 nacoB no 
OTHomeHHKJ x nepBOMy b xoHu,e Boaoaea. TaxHM o6pa30M, mu aoaacHM 
HccaeaoBaTb, rae h xoraa JlyHa MoaceT HMeTb napaaaaxroMecxoe CMemeHHe, 
fkvibuiee 1;25 rpaayca: b oaHOM H3 ynoMHHyTMx 3HaxoB 3oaHaxa hjih b o6ohx, 
rae noaoaceHHa cBeTHa pa3aeaeHbi 12-io aacaMH, T.e. xoraa oa»H 3Hax 3axoaHT, 
a apyroii BocxoaHT, Tax xax HHaae o6a 33TMeHHa He CMoryT npoH30Hro Haa 
ropH30HT0M. OnaTb Hnrae b o6HTaeMOH Macro MHpa JlyHa hh b xaxoM 
nojio^KCHHH He MoxceT HMero croab 6oabmoro napaaaaxTHMecxoro CMemeHna x 
ceBepy, h aaace aaa acHByiuHx Ha caMOM axBarope napaaaaxc no uinpoTe b 
cpeaHeM paccroaHHH He MoaceT 6uTb 6oabme 23 mecTnaecaTbix 57 . IloaTOMy 
CojiHu,y He bo 3Moac ho ana pa3a 3 aTMHTbca b TeaeHHe HaHMeHbmero ceMHMecan- 
Horo npoMexyTxa bo BpeMa aBHaceHHa JIvhn x rory ot xpyra aepe3 cepeaHHu 
3HaxoB, T.e. xoraa b nepBOM hobojivhhh oHa npn6aHacaeTCH x BocxoaaiueMy 
y3ay, a b nocaea«eM yaaaaeTca ot HHCxoaamero. IIoao6HMH napajiaaxc x rory 
mu HaxoaHM, HaaHHaa npn6aH3HTeabHo ot napaaaean Poaoca, xoraa xoHeu, 
Boaoaea BocxoanT, a cepeaHHa ZleBbi 3axoanT. ileiiCTBHTeabHo, Ha Poaoce h b 
M ecTHocrax noa toh xe napaaaeawo aaa xaacaoro H3 othx noaoaceHHH 
napaaaaxroMecxoe CMemeHHe JlyHM b cpeaHeM paccroaHHH h nocae BMMHTaHHa 
coaHeaHoro napaaaaxca 6yaeT HanpaBaeHo x rory h oxaaceTCa paBHMM 
npn6aH3HTeabHo 0;46 rpaaycoB, Tax mto b o6ohx HOBoayHHax napaaaaxcM yace 
craHOBaTca 6oabme 1;25 rpaayca. H Tax xax napaaaaxTHnecxoe CMemeHHe x 
rory B03pacraeT no Mepe yaaaeHHa x ceBepy, to hcho, mto aaa acHBynmx b 
3thx Mecrax B03M0acH0 a»a pa3a yBHaeTb 33TMeHHe CoaHna b TeneHHe 
HaHMeHbmero ceMHMecaMHoro npoMeacyTxa 58 , oaHaxo onaTb Toabxo npn 
aBHaceHHH JlyHM x ceBepy ot xpyra nepe3 cepeanHH 3HaxoB, T.e. xoraa b 
nepBOM 33TMeHHH oHa npH6aH*aeTca x HncxoaameMy y3ay, a bo btopom 
yaaaaeTca ot Bocxoaamero. 

Tenepb, noacaayii, ocraeTca noxasaro, mto 3a oaHH Mecau CoaHu,e He 
MO*eT 3aTMHTbca a»a pa3a b o6HTaeMOH Macro MHpa, hh b oaHOM h tom ace 
xaHMaTe, hh b pa3aHMHMx, aaace ecan mm npeanoaoacHM coBMecrHoe ueiicTBHe 
o6croaTeabCTB, xoTopNe b ueHcreHTeabHocro He MoryT cymecTBOBaTb oaHOBpe- 
MeHHo, ho b OTaeabHOCTH xaacaoe ycnaHBaeT BO3M0acHocTb ynoMHHyToro. SI 
HMeio b BHay, mto JlyHy mu 6yaeM CMHTaro Haxoaamenca b HaHMeHbmeM 
paccroaHHH, mto6h ee napaaaaxc 6bin no6oabme, a Mecau, HaHMeHbniHM, mto6h 
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MecsHHoe pBHxeHHe no ninpoTe Ha bo3moxho MeHbinyK) BMHMray npeBhimajio 
496 paccroHHHe no mnpoTe Ha rpaHHu,ax cophchhhx 33TMeHHH, h p axe 6ypeM 
npoH3BOJibHO BbignpaTb nacbi h pBeHappaThie nacTH 3opHaxa, b kotopwx JlyHa 
HMeeT Han6opbinne napajuiaxTHnecxHe CMeuieHHH 59 . 

HTax, 3 a 1 cpeaHHH Mecap pBHxeHHe no poproTe xaxporo H3 cbcthp 
cocTaBJiaeT b cpepHeM 29;6 rpapycoB, a pBHxeHHe JlyHbi no pnHu,HXpy — 25;49 
rpapycoB; 29;6 rpapycoB coPHenHoro pBHxeHHa npn HaHMeHbmen cxopocTH no 
o6e ctopohh anorea OTHHMaxiT 1;8 rpapyc ot cpepHero pbhxchhh, a 25;49 
rpapycoB pyHHoro pnnu,nxpa npn HaHfSopbmeii cxopocTH no o6e cropoHu ot 
nepHrea npH6aBpaioT 2;28 rpapyca k cpepHeMy pbhxchhio. Ecph corpacHo 
noxa3aHHOMy bhuic mu cpoxhm npoCTa(J)epe3H ot o6chx aHOMaPHH h Vi 2 nacrb 
ot nojiyaaiomHxcH 3;36 rpapycoB, a hmchho 0; 18, npH6aBHM k tcm, xoTopne 
CojiHpe noTepajio, to nopynHM 1;26 rpapyc; Ha Taxoe hhcpo rpapycoB pBHxeHHe 
h no poproTe, h no apryMeHTy imipoTH b TeneHHe HaHMeHbmero Mecapa 6ypCT 
MeHbme cooTBeTCTByiomHx pbhxchhh 3 a cpepHHii [cHHopHnecxHii ] Mecap. TaxnM 
o6pa30M, noCKOjibxy pBHxeHHe no nmpoTe 3a cpepHHii Mecap paBHO 30;40 
rpapycaM, pBHxeHHe 3a HaHMeHbniHH Mecap oxaxeTca ppbhhm 29; 14 rpapycaM, 
koto phi e oTcexyT npH6pH3HTepbHo 2;33 rpapyca Ha 6opbmoM Kpyre, nepneHpHxy- 
jiapHOM k 3opHaxy 60 . Ho Bee paccroaHHe Mexpy rpaHHHHHMH TomcaMH 3aTMeHHii 

497 ppa CojiHpa npn HanMeHbmeM paccroaHHH JlyHbi 6ypCT paBHO 1;6 rpapycy; 
t 3 khm o6pa30M, nepeMeipeHHe [no ranpore] 3a HaHMeHbmHii Mecap 6ypeT 
6ojibine Ha 1;27 rpapyc 61 . Tenepb, earn 6h b TeneHHe 1 Mecapa Cojmpe 
33TMCBajioch psa pa3a, to ppa ototo 6hmo 6 h hco6xophmo, hto6h bo BpeMa 
oflHoro H3 HOBOJiyHHii JlyHa jih6o cobccm He HMepa napajuiaxTHMecxoro 
CMeipeHHa, a bo BpeMa BToporo hmcpp 6ojibmee 1 ;27 rpapyca, ph6o ito6h bo 
B peMa xaxporo HOBOPyHHa HMepa napajuiaxTHqecxoe cMeipeHHe b opHy h Ty 
xe cropoHy h pa3HocTb napajuiaxcoB 6buia 6oPbine 1;27 rpapyca, ph6o, HaKOHep, 
hto6h 06a napajuiaxca BMecre paBajw BePHHHHy, 66pbinyio ynoMHHyToro MHCJia 
rpapycoB, ho b ophom hobopvhhh napajuiaxTHqecxoe CMeipeHHe 6 hpo k ceBepy, 
a b ppyroM — k iory 62 . Ho HHrpe Ha 3eMJie bo BpeMa ch3hthh paxe b 
H aHMeHbuieM paccroaHHH JlyHa He HMeeT napajuiaxca no uinpoTe, 6opbinero 1 
rpapyca, ecjra BbiaecTb napajuiaxc CoPHpa 63 . CjiepoBaTeJibHo, hcbo3moxho, 
hto6h b TeneHHe HaHMeHbmero Mecapa Cojmpe 3aTMHP0Cb pBa pa3a, paxe 
ecjiH 6h JlyHa b ophom HOBopyHHH hjih cobccm He HMejia napajuiaxca, hph b 
o6ohx HOBOPyHHHx HMepa CMeipeHHe b opHy cropoHy, Tax xax pa3HOCTb 3 thx 
napajuiaxcoB He moxct npeBHCHTb 1 rpapyca, a Tpe6yeTca, hto6h oHa paBHapacb 

498 1 ;27 rpapycy. Bee cxa3aHHoe motpo 6h cjiynHTbca, TOJibxo ecpn 6 h napajuiaxcu 
6huiH [HanpaBJieHH ] b npoTHBonopoxHHe ctopohh h hx cyMMa oxa3ajiacb 
6opbmeii 1;27 rpapyca. Ho pto moxct cjiynHTbca PHinb ppa otphhhoh ot 
H amen nacre Mnpa, Tax xax b pexaipnx x ceBepy ot pxBaTopa nacrax MHpa 
JlyHa HMeeT napajuiaxc x iory, a b Tax Ha3HBaeMHX aHrexTOHHHX 64 nacrax, 
Jiexaipnx x iory ot PXBaTopa, HMeeT napajuiaxc x ceBepy, MoryipHH c yneroM 
copHenHoro HMeTb BePHHHHy ot 0;25 po 1 rpapyca 65 . 

Ho ppa opHoii h toh xe nacrH MHpa aroro, noxapyft, HHxorpa He moxct 
cpyaHTbca, Tax xax HaH6oPbmHH napajuiaxc JlyHH ppa xHByipHx Ha caMOM 
PKBaTope He 6ypeT 6opee 25 mecnipecHThix x ceBepy hph k iory 66 , ppa Mecr 
xe, 6opee ceBepHux hph 6opee roxHbix, oh He 6yper 6oPbme 1 rpapyca h He 
6ypeT HanpaBPeH b npoTHBonopoxHwe ctopohh; cpepoBaTepbHo, paxe b ptom 
cpynae cyMMa o6ohx napajuiaxcoB 6ypeT MeHbme 1;27 rpapyca. Ho tax xax 
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b MecTHOCTHx, pacnoaoaceHHMx Meacay axBaropOM h apyroii rpaHHueii [xaayioH 
H3 OHxyMeH k rory h k ceBepy ot axBaropa], napaaaaxcM b npoTHBonoaoacHyio 
cropoHy craHOBHTCH Bee MeHbme, to aaa hhx ynoMaHyroe oxa3MBaeTca eme 
6ojiee HeB03M0XCHHM. 3HaMHT, B OflHOH H TOH ace MeCTHOCTH Ha 3eMJie CojIHU,e 
HHrae He MoaceT aBa pa3a 33TMHTbca b TeneHHe oaHoro Mecaua, h to ace caMoe 
xacaeTca pa3jiHHHhix MecrHocreH, npHHaaaeacamnx oaHoik h toh ace nacre 
o6HTaeMoro MHpa 67 . 3ro mu h xotcjih aoxasare. 

7. IIocTpoeHHe Ta6awu 3aTMeHHH 

MTax, Ha ocHOBaHHH cxa3aHHoro HaM craao bcho, Kaxoro poaa npoMeacyTKH 
BpeMeHH Meacay CH3HraaMH mu aoaacHM 6paTb npa HccaeaoBaHHH 3aTMeHHii. 
A hto6n nocjie onpeaeaeHHa cpeaHero BpeMeHH arex ch3hitih h BMHHcaeHHa 
aaa hhx nojioaceHHH JlyHbi (BnaHMux aaa HOBOJiyHHH h hcthhhmx ana 
nojiHOJiyHHii) aenco moxcho 6biao onpeaeaaTb no [H3BecTH0My] paccroaHHio 
JlyHbi no uiHpOTe aaa Bcex ch3hthh, Koropwe MoryT conpOBoacaaTbca 
33TMeHHHMH, TaKace BeaHHHHhl H npOaoaaCHTeabHOCTH 33TMeHHH, MM npnro- 
TOBHaH Ta6aHu,H: aBe aaa coaHenHMx 3aTMeHHH h a»e aaa ayHHHX, xax aaa 
Handoabmero, Tax h aaa HaHMeHbinero paccroaHHa JlyHM, npeanoaaraa, nro 
npHpameHHe BcaHMHH 33TMeHHH [Meacay nocaeaoBaTeabHMMH 3HaneHHaMH 
apryMeHTa b Ta6aHue] 6yaer onpeaeaaTbca b V\2 nacrax 3aTeMHaeMoro awaMeTpa 
o6ohx CBeTHa 68 . 

ITepByio Ta6aHpy coaHenHMx 3aTMeHHH, xoTopaa coaepacHT npeaeaM 
3aTMeHHH aaa HaH6oabmero paccroaHHa JlyHM, mm cocraBHaH b 25 crpoxax h 
4 croa6nax. H 3 hhx aBa nepBMx coaepacaT BHaHMMe noaoaceHHa JlyHM no 
niHpOTe Ha HaxaoHHoii op6nTe aaa xaacaoro H3 3aTeMHeHHii. JJeHCTBHTeabHO, 
Tax xax anaMeTp Coamja paBHaeTca 31 ;20 mecTHaecaroH rpaayca, a awaMeTp 
JlyHM b HaHfjoabineM paccroaHHH, coraacHO noxa3aHHOMy, paBHaeTca toh ace 
caMOH 31 ;20 mecTHaecaroH 69 , to BcaeacTBHe aroro nepBoe xacaHHe c CoaHpeM 
6yaer roraa, xoraa bhjhmmh ueHTp JlyHM 6yaeT OTCroaTb ot coaHenHoro ueHTpa 
Ha 31 ;20 meCTHaecaTyio no 6oabmoMy xpyry, npoxoaameMy nepe3 are u,eHTpu, 
a ot y3aa — Ha 6 rpaaycoB no HaxaoHHoii op6HTe [Ha paccroaHHH, 
BMHHcaaeMOM ] H3 npHBeaeHHoro sume OTHomeHna 11;30 x l 70 . IIoaTOMy b 
nepBMx crpoxax 3 thx croa6uoB mm noMecrnaH 84 rpaayca aaa nepBoro croa6u,a 
h 276 aaa Broporo, b nocaeaHHx ace crpoxax aaa nepBoro onaTb 96, a aaa 
BToporo 264. M Tax xax Vi 2 nacre coaHenHoro awaMeTpa Ha HaxaoHHoii op6HTe 
cooTBeTCTByioT npH6an3HTeabHo 0;30 rpaaycoB 71 , to b othx a»yx croa6uax mm 
6yaeM npoH3BoaHTb yBeanneHHe h yMeHbmeHHe nepe3 ynoMaHyroe nHcao 
niecTHaecaTHx, HanHHaa ot xpaHHHx crpox no HanpaBaeHHio x cpea«HM. B 
cpeaHHx ace CTpoxax mm noMecrHM 90 h 270 rpaaycoB. Tpereii croa6eu 6yacr 
coaepacaTb BeaHHHHM 33TeMHeHHa, npnneM b xpaHHHx crpoxax 6yayr noMemeHH 
cooTBeTCTByiomHe xacaHHK) 0;0, a b caeayroiunx — H3 pacneTa oaHH naaeu 
Ha V 12 nacre anaMeTpa, npnneM B03pacT3HHe nacr nepe3 oaHH naaeu, ao 
cpeaweH crpoxn, Ha xoropyxj nonaaeT nncao 12 naabueB 72 . HeraepTNii croa6eu 
6yacr coaepacaTb noaynaxjnuiecH noaoaceHHa ueHTpa JlyHM aaa xaacaoii <J>a3M 
3aTMeHHH 6e3 yneTa aBHaceHHii CoaHua bo BpeMa 3aTMeHna h npHpameHHa 
napaaaaxcoB JlyHM 73 . 

Bropyio Ta6anuy coaHenHNx 3aTMeHHH, coaepacaiuyro rpaHHpM 33TMeHHH 
aaa HaHMeHbmero paccroaHHa JlyHM, mm cocthbhm Tax ace, xax h nepByx), 
ho roabxo h3 27 crpox h 4 croa6uoB, tax xax b HaHMeHbmeM paccroaHHH 
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JlyHH ee paanyc coraacHO aoxa3aHHOMy 6yaeT paBHHTbca 17;40 t3khm aacraM 74 , 
k3khx b paanyce CoaHua HMeeroa 15;40. Koraa JlyHa HamieT xacaTbca CoaHua, 
to ee BHflHMHH ueHTp 6yaeT OTcroaTb ot coaHeaHoro onaTb Ha 33;20 
mecmaecaTHx, a ot y3aOB no HaxaoHHOH op6HTe — Ha 6;24 rpaaycoB 75 . B 
xpaHHHx crpoxax HaxoflHTCH HHCJia bhthmoto apryMeHTa ranpoTH 83;36 h 
276;24, a Taxxe 96;24 h 263;36. CpeaHaa xe CTpoxa b croa6ue aaa naabueB 
6yaeT coaepxaTb 12 naabueB h eme V5 oaHoro naabua BcaeacreHe jimhchhoh 
3KCTpanOJIHUHH BejIHMHHH pa3HOCTH [jH3MeTpOB CojIHlia H JlyHH ]. 3 t8 

BejiHHHHa 6yaeT Taxxe npeacraBaaTb nojiHoe 3aTMeHHe 76 . 

503 Kaxayro H3 ayHHHX Ta 6 anu mh coct3bhm H3 45 CTpox h 5 croaSuoB h b 
nepBOH noMecTHM nncaa win apryMeHTa mnpoTH b npeanoaoxeHHH, nro JlyHa 
HaxoaHTCH Ha HaH 6 ojibmeM paccroaHHH. Tax xax coraacHO aoxa3aHHOMy paanyc 
JlyHH b HanOonbaieM paccroaHHH paBeH 15;40 mecTHaecaTHM 77 , a paanyc 
TeHH — 40;44 rpaaycaM, Tax hto b Hanaae xacaHHa JlyHH c TeHbio ee ueHTp 
6 yaer ororoaTb ot ueHTpa tchh Ha 56;24 mecrHaecaTHx no 6 oabmoMy xpyry, 
npoxoaameMy aepe3 06 a ueHTpa, a ot yxiOB — Ha 10;48 rpaaycoB no HaxjioHHoii 
opOwre 78 , to b nepBbix crpoxax mh nocraBHM nncaa 79; 12 h 280;48, a b 
nocre«HHx — 100;48 h 259; 12. Ha tom xe ochobhhhh, hto h Bbnne, yBeaHaeioie 
h yMeHbineHHe 6 yaeM npoH3 BoanTb nepe3 30 uiecrHuecaTHx, coorBercTByioiuHX 
1/12 Haem jiyHHoro anaMerpa. 

Bo BTopofi TaS^iHue mh noMecTHM ancaa aaa [apryMeHTa ] uihpoth b 
npeanoaoxeHHH HaHMeHbmero paccroaHHa JlyHH, Ha xoropoM coraacHO 
aoxa3aHHOMy ee paanyc paBHaeroa 17;40 mecrHaecaTHM, a paanyc tchh — 

503 45;56 79 . TaxHM o6pa30M, xoraa JlyHa HanHeT xacaroca TeHH, ee ueHTp 6yaeT 
OTCToaTb ot ueHTpa TeHH Taxxe Ha 1;3,36 rpaayc h ot y3aOB — Ha 12; 12 
rpaaycoB no h3xjiohhoh opSnTe 80 . BcaeacreHe aroro, noMecTHB b nepBHx 
CTpoxax MHCJia 77;48 h 282; 12, a b nocaeaHHX — 102; 12 h 257;48, 6yaeM 
npoH3BoaHTb yBe/iHMeHHe h yMeHbnieHHe uepe3 34 mecTHuecHTHx, cooreerCT- 
ByiomHx 1/12 nacre ayHHoro anaMerpa 81 . TpeibH xe croa6uH aaa naabueB [b 
xaxaon ayHHoii Ta6anue ] 6yayT cocTaBaeHH Tax xe, xax h b cojthchhhx 
[TaOanuax ] 82 ; paBHHM o6pa30M h caeayiomne ctotOuh, coaepxanjHe noaoxeHHa 
JlyHH aaa xaxaon (J)a3H 3aTMeHHa: [nereepreiH croa6eu] aaa norpyxeHHa b 
TeHb h a-3H BHxoaa H3 Hee, [naTHH] aaa noaOBHHH BpeMeHH npeOHBaHHH b 
noaHOM 3aTeMHeHHH 83 . 

YnoMHHyTHe noaoxeHHa JlyHH aaa xaxaon 4>a3H 33TeHeHHa mh BHancaHan 
reoMeTpHuecxH, 6 epa npn pacneTax naocxocrn h npaMHe, nocxoabxy ayrn 
TaxoH BeaHHHHH HenyBCraHTeabHO OTaHnaiOTca ot npHMHx, a Taxxe nocxoabxy 
aBHxeHne JlyHH no op 6 HTe hhhcm cymecTBeHHHM He OTaHnaerca, ecan mh 
6 yaeM OTHocHTb ero x xpyry, npoxoaameMy nepe3 cepeuHHH 3oanaxaabHHx 
co3Be3aHH. IlycTb hhxto He npeanoaaraeT, hto mh He 3HaeM, noneMy, BOo 6 me 
roBopa, noayaaerca cymecTBeHHaa pa3HHua npn paccMOTpeHHH aBHxeHHa JlyHH 

504 no aoaroTe, ecan 6 paTb ayrn HaxaoHHon op 6 hth BMecro ayr xpyra aepe 3 
cepeaHHH 3HaxoB, a Taxxe hto BpeMeHa CH3HrHfi He 6 yayT b tohhocth tcmh 
xe caMHMH, hto BpeMeHa cpeaHen 4>a3H 3aTMeHHH 84 . 

Ecan mh ot y3aa A [pnc. 6.2] OTaoxHM a»e paBHHe ayrn, AB h AT, 
ynoMHHyTHx xpyroB h, npoBeaa coeaHHHTeabHyio npaMyio Br, onycraM H3 
B nepneHanxyaap BA Ha AT, to cpa 3 y xe craHeT acuo, hto ecan npeanoaoxHTb 
JlyHy [Haxoaamenca ] b B h BMecro AA noab30BaTbca ayroii AT xpyra aepe 3 
cepeaHHH 3HaxoB, Tax xax ubhxchhh no nocaeaHeMy onpeaeaaJOTca npn noMOmn 
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Kpyra, npoxoasimero 4epe3 noAiocH 30AHaxa, to noAyuaiomaHCH bcjio^ctbhs 
H aicjiOHSHHs jiyHHoii op6htu pa3HHua 6yaer paBHa TA. flajiee, ecjiH mh 
BO o6pa3HM B B UeHTp CojIHIta 85 HAH TeHH, TO BCJieflCTBHe He3Ha^HTejIbHOCTH 
pa3HHitH Mexmy xpyraMH bpomh ch3hthh noAynHTCH, xorAa JlyHa aohact ao 
T, a cpeAHaa <$>a3a — xorAa OHa 6yAeT b A (onsiTb 
BCJieACTBHe Toro, mto BpeMeHa cpeAHen 4>a3H 3aTMeHHH 
onpeAeAHJOTca no Kpyry, npoxoAHmeMy nepe3 noAiocH 
AyHHOH OpfiHThl). M Bp6M9 CH3HTHH 6yAeT OTAHHaTbCH 
ot cpeAHew cJ)a3H 33TMeHHs Ha Ayry TA. 

llpHHHHa Toro, HTO MbI He yHHTHBaeM 3TH Ay™ 505 
b BbmHcneHHax jyisi OTAeAbHhix cjiynaeB, saxAionaercH 
B TOM, HTO 3TH pa3HOCTH M3J1H H Heiy BCTBHTeAbHH, 
xoT5i 6hao 6h HeyMHo BOo6me He 3HaTb uero-Hn6yAb 
B 3T0M pOAe. EcjiH xce MH paAH npOCTOTH MeTOAOB 
6yAeM co3H3Te/[bHO npeHedperaTb tcm, mto moxcho OT6pocHTb h b npeAnoAO- 
xeHHSX, H B C3MHX Ha6jHOAeHH8X, TO BCJieACTBHe AOCTHTHyTOH npOCTOTH 3T0 
6yAer npoH3BOAHTb dojibmee BnenaTjieHHe nojie3HocTH h BMecre c TeM b 
H a6;noAeHHHx hbachhiix hjih coBceM He Aacr hhk3koh norpemHOCTH, hjih asct 
caMyio He3HanHTeAbHyio. Tax bot, ansi Ayra, cooTBeTCByiomeH TA, mh HanuiH, 
hto OHa b o6m,eM He npeBocxoAHT 0;5 rpaAycoB. 3 to mojxho noxa3aTb npn 

nOMOIHH TOH xce C3M0H TeOpeMH, Ha OCHOBaHHH KOTOPOH MH BHHHCJiaeM P33HHU.H 

Mexmy AyraMH paBHOAfiHCTBeHHoro xpyra h npoxoAmnero nepe3 cepeAHHH 
3H3KOB, ecjiH ohh onpeAeAsnoTca xpyraMH, npoxoAHmHMH nepe3 nojirocH 
paBHOAeHCTBeHHoro xpyra 86 . B cjiynae 3atmchhh 3Ta pa3H0CTb [cooTBeTcrByio- 
maa Ayre TA ] He npeBHmaeT 2 mecTHAecHTHx rpaAyca, Tax xax ecjiH Ayra 
AB h AT paBHHKiTCH 12 rpaAycaM (h6o npHMepHO taxoh bcahhhhh AOCTHraioT 
nepeMemeHHH JlyHH bo epeMa 33TMeHHH) , to BA 6yAeT paBHa npH6AH3HTejibHO 
1, a BCJieACTBHe 3Toro Ayra AA 6yAer paBHa npn6AH3HTeAbHO 11 ;58 t3xhm xe 
eAHHHuaM, a pa3H0CTb TA noAynaeTca paBHOH 2 mecrHAecHTHM, hto He 
cocraBjweT Aaxe i/i6 aojih paBHOASHCTBeHHoro naca 87 . .ZIoboahtb xe TOUHocTb sot 
AO t3xhx npeAeAOB npHAHHHo cxopee jno6HTeAio nycroH 
cjiaBH, a He hcthhh. BcjieACTBHe aroro ynoMHHyTHe 
noAoxeHHa JlyHH npn 33TeMHeHHH mh bhhhcahah Tax, xax 
6yATO He 6hao HHxaxoii nyBCTBHTeAbHOH pa3HHu.H MexAy 
yxa33HHHMH xpyraMH. CooTBeTCTByiomee BHHHCneHHe npo- 
H3BOAHAOCb, xax mh noxaxeM Ha oahom hah A»yx npHMepax, 
cAeAyiomHM o6pa30M. 

riyCTb A [pHc. 6.3] 6yAeT ueHTpoM CoAHita 88 hah TeHH, 
a BMecro AyHHoii op6hth mh B03bMeM npHMyio BrA. 

IlpeAnoAOxcHM, hto b momcht HanaAa xacanna c Coahiicm 
Phc. 6.3 hah TeHbio ueHTp JlyHH 6yAeT b B, xorAa OHa 6yAer 

npH6AH3KaTbCH, H B A, X0TA3 OHa 6yACT yAaAHTbCH. IlpOBeAH COeAHHHTCAbHHe 
npsiMHe AB h AA, onycrHM H3 A Ha BA nepneHAHxyAap AT. 

KorAa ueHTp JlyHH aohact ao I\ 6yAeT HMeTb Mecro cepeAHHa 33TMeHHs, 
h HaH6oAbmee 3aTeMHeHHe. 3 to hcho h3 toto, hto AB paBHa AA, a BCAeACTBHe 
aroro nepeMemeHHe Br paBHo TA, a Taxxe H3 toto, hto AT 6yAeT HaHMeHbmeH 
H3 Bcex npsMHx, coeAHHHKHQHx ABa ueHTpa Ha npHMoii BA. 5Icho Taxxce, 
hto xaxcAan H3 AB h AA coAepxHT BMecre B3STHe paAHycH JlyHH h CoAHita 
HAH TeHH H HTO AT 6yA&T MeHbme XaxCAOH H3 3THX npHMHX Ha BeAHHHHy 
3aTeMHeHHOH nacTH 3aTMeBaiomerocH AHaMerpa. 
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507 Ecjih Bee 3to Tax, to B03bM6M aaa npHMepa 33T6MH6HH6 b 3 naabna H 
npeanoaoxHM CHanaaa, hto A 6yaer uchtpom CojiHita. CaeacmaTeabHO, npn 
HaH6ojibmeM paccroaHHH JlyHH AB 6yaeT paBHa 31 ;20 mecniaecHTOH 89 , a ee 
KBaapaT — 981 ;47, AT xe 6yaeT paBHa 23;30 mecTHaecaTHM, h6o OHa MeHbme 
AB Ha V\2 cojiHenHoro anaMerpa, T.e. Ha 7;50 mecniaecHTHx, a ee KBaapaT 
6yaer paBeH 552; 15. TaxHM o6pa30M, XBaapaT Ha Br 6yaer paBeH 429;32, a 
caMa Br no aaHHe — npn6;iH3HTejibHo 20;43 mecraaecaTHM, hto mh h 
noMemaeM b nepBOH Ta6anne cojihcmhhx 33TMeHHH paaoM c 3 naabnaMH b 
neTBepTOM croa6ne. Ilpn HaHMeHbineM paccroaHHH JlyHbi AB 6yaeT paBHa 33;20 
raecTHaecHTHM 90 , ee XBaapaT 1111 ;7, AT paBHa 25;30 mecraaecaTHM, a ee 
KBaapaT — 650; 15. noaynaioinHHca b ocraTKe XBaapaT Br 6yaer paBeH 460;52 
uiecTHaecHTHM, h, cnejOBaTejibHO, caMa Br no aaHHe — 21 ;28 mecraaecaTOH, 
hto mh h noMemaeM bo btopoh Ta6anne cojiHenHHx 3aTMeHHii aaa 3 naabneB 
b qerBepTOM CToa6ne. 

3aTeM npeanoaoxHM, hto A 6 yaeT ueHTpoM tchh, a 3aTeMHeHHe Taxxe 
paBHO 1/4 nacTH ayHHoro awaMeTpa. CaeaoBaTeabHO, b HaH 6 oabmeM paccroHHHH 
JlyHH AB 6 yaeT paBHa 56;24 mecraaecaTHM 91 , a ee XBaapaT — 3180;58; Toraa 

508 AT 6yaer paBHaTbca 48;34 mecraaecaTHM, h 6 o OHa MeHbme AB Ha 1/4 nacre 
JiyHHoro flHaMeTpa, T.e. aaa Handojibraero paccroaHHa Ha 7;50 mecraaecaTHx, 
a ee xsaapaT paBHaeTca 2358;43 mecraaecaTHM. TaxHM o6pa30M, jy ia xBaapaTa 
Br ocraHeTca 822; 15, a caMa Br no aaHHe 6yaeT paBHa 28;41 t3khm xe 
mecTHaecaTHM. 3to mh h nocraBHM b nepBOH H3 JiyHHux Ta6ann Ha Mecre, 
cooTBeTCTByiomeM 3 naabnaM b neraepTOM cTOJi6ue; ohh aaayT nepeMemeHHe 
JlyHH BO BpeMH nOrpyxeHHa B TeHb, KOTOpOe 6yaeT npH6jIH3HTejIbHO T3XHM 
xe h npH BHxoxaeHHH H3 TeHH. B HaHMeHbineM paccTOHHHH AB 6yaeT paBHa 
63;36 mecraaecaTHM 92 , a ee XBaapaT — 4044;58, h AT oxaxeTCa paBHofl 
54;46 t3khm xe mecraaecaTHM. fleilCTBHTeabHo, 8;50 mecraaecareix pa3HHUH 
npeacTaBaaiOT 1/4 ayHHoro anaMeTpa b HaHMeHbineM paccroaHHH, h hx KBaapaT 
6yaeT 2999;23. TaxHM o6pa30M, aaa KBaapaTa Br ocraeTca 1045;35, a caMa 
Br 6yaeT no aaHHe paBHaTbca 32;20 mecTHaecaTHM, 

HTO MH TOMHO T3K xe nOCT3BHM B MeCTe, COOTBCT- 

CTByiomeM 3 najibnaM b neTBeproM croa6ue BTopoii 

H3 ayHHHX Ta6jIHII. 

Tenepb ana [cjiynaa ] jiyHHHX 3aTMeHHH, xoraa 
JlyHa npe6HBaeT b tchh 3cmjih onpeaeaeHHoe Bpe- 
mh 93 , B03bMeM b ranxe A [pHc. 6.4] ueHTp TeHH, a 
BMeCTO ayra HaxaOHHOH Op6HTH JlyHH B03bMeM 

509 npaMyio BrAEZ. IlpeanoaoxHM, hto Tonxa B 6yaeT 
MecroM neHTpa JlyHH, xoraa OHa npn cBoeM npn- 
SjiHxeHHH HanHer xacaTbca H3BHe TeHH, a T — Mecro 
neHTpa JlyHH, xoraa nocaeaHaa, 3aTMHBmncb nojiHo- 
CTbio, 6yaer xacaTbca xpyra tchh H3HyTpn. Tonxa E 6yaer mcctom neHTpa 
JlyHH, xoraa OHa npn CBoeM yaajieHHH HamieT xacaTbca TeHH H3HyTpn, a Z 
6yaer MecroM neHTpa JlyHH, xoraa OHa npn cbocm Bnxoae b nocaeaHHH pa3 
H3BHe xocHerca tchh. OnaTb onycrHM H3 A Ha BZ nepnemnixynap AA. Ecan 
mh npeanoaoxHM, hto BHnoaHaeTca Bee to, hto 6uao aoxa3aHO BHme, to 
6yaer hcho, nro xaxaaa H3 npaMHx AT h AE 6yaer npeacraBaare pa3HOCTb 
paanycoB TeHH h JlyHH, Tax nro nepeMemeHHe TA 6yaer paBHaTbca AE, h 

7 K. IlTOJieMeft 
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xaxaoe H3 hhx dyaeT coaepxaTb ncuiOBHHy bpcmchh npedHBaHHa JlyHH b tchh, 
npHueM ocraTOK Br dyaer cooTBeTCTBOBaTb norpyxeHHio, a EZ — BHxoay [h3 
TeHH ]. 

IIpeanonoxHM Tenepb [HanpHMep], hto 3aT6MH6HH6 cooTBeTCTByer 15 
najibuaM JlyHH, T.e. [HMeer Mecro arryauHa] xoraa ueHTp JlyHbi [b momcht 510 
cpeflHeft $a3H] dyaeT BHyTpH rpaHHu odnacra 3aTeMHeHHa Ha I1/4 nyHHHft 
AHaMerp 94 , T.e. xoraa AA dyaeT MeHbme xaxaoft H3 AB h AZ Ha ynoMHHyTHft 
1 1/4 nyHHHft flHaineTp h MeHbme xaxaoft H3 AT h AE Ha 1/4 nyHHoro anaMeTpa. 
CjieaoBaTejibHO, ecnn JlyHa HaxoaHTca Ha HandonbmeM paccroaHHH, to AB 
dyaeT paBHa ynoMHHyTHM 56;24 mecraaecaTHM 95 , a ee XBaapaT — 3180;58, 
h AT dyaeT paBHa 25; 4 mecraaecaTHM, h6o anaMeTp JlyHH b HandonbmeM 
paccroaHHH cocraBjiaeT 31 ;20 mecraaecaTyio, a ee XBaapaT — 628;20 
mecraaecaTHM. Tomho Tax xe AA dyaeT paBHa 17; 14 mecraaecaTHM, a ee 
KBaapaT — 296;59. TaxHM o6pa30M, ana XBaapaTa Ha BA ocraHerca 2883;59, 
h caMa OHa no annHe dyaeT paBHaraca 53;42 mecraaecaTHM; ana XBaapaTa 
xe TA ocraHeTca 331 ;21, h caMa OHa no anHHe dyaer paBHa 18; 12 
mecraaecaTHM, a pa3HOCTb Br paBHa 35;30 t3khm xe mecraaecaTHM. Tenepb 
ana HHCJia 15 najibuee nepBoft TadnnuH nyHHHx 3aTMeHHH b neTBepTOM crondue 
mh noMecTHM hhcjio 35;30 mecraaecaTHx norpyxeHHH, xoTopne dyayT Taxxe 
paBHH h mecraaecaTHM BHXoaa, a b imtom ana nonoBHHH npoaojixHTejn>HOCTH 
npe6HBaHHfl b Tern — 18; 12 mecraaecaTHx. Ecjih xe JlyHa HaxoanTca Ha 511 
HaHMeHbmeM paccroaHHH, to AB 6yaer onaTb paBHa BbnneynoMHHyTHM 63;36 
mecraaecaTHM 96 , XBaapaT Ha Heft — 4044;58, h AT paBHa 28; 16 t3khm xe 
mecraaecaTHM (h6o anaMeTp JlyHH Ha HaHMeHbmeM paccroaHHH paBHaerca, xax 
noKa3aHO, 35;20 mecraaecaTHM), h ee KBaapaT — 799;0; tom ho Tax xe AA 
6yaeT paBHa 19J26 97 , a ee xBaapaT — 377;39. CneaoBaTenbHo, ana xBaapaTa Ha 
BA ocraHerca 3667; 19, h caMa BA 6yaeT paBHa no anHHe 60;34 t3khm xe 
mecraaecaTHM; ana XBaapaTa na TA ocraHerca 421 ;21, a amnia ee 6yaeT paBHa 
20;32 mecraaecaTHM, pa3HOCTb xe BT paBHa 40;2 mecraaecaTHM. TaxHM o6pa30M, 
bo BTopoft Tadmme nyHHHx 33TMeHHft ana qncna 15 nanbueB, mh noMecTHM b 
aeTBeproM crondue ana norpyxeHHa 40; 2 mecraaecaTHx, xoropHe Taxxe 6yayT 
cooTBeTCTBOBaTb h Bbixoay [h3 tchh], a b naTOM crondue ana nonoBHHH 
npedHBaHHa [b nojmoft <jja3e] — 20;32 mecTHaecarux. 

Hto6h ana nonoxeHHft JlyHH Ha annunxiie b HaHdonbuiHx h HaHMeHbinHx 
paccTOHHHax HMerb b roTOBHOcra cooTBeTCTByiomHe aonn nonHoft pa3H0CTH, 
BHpaxeHHue b mecTHaecaTHx, mh npncoeaHHHM x npnBeaeHHHM TadnnuaM 512 
eme oa«y Hedonbmyio Tadnnuy, coaepxamyio qncnoBHe bcjihhhhh ana 
nonoxeHHft JlyHH Ha annuHxne h cooTBeTCTByiomHe xaxaoMy mecrnaecaTHe 
aOJIH BHaHMHX pa3HOCTeft H3 nepBHX H BTOpHX TadnHU 3aTMeHHH. ^HCJia 3THX 
mecTHaecaTHx, nonyqeHHHe no npHBeaeHHoft Bame napannaxraqecxoft TadnHue 
JlyHH, noMemeHH b ceabMOM crondue; npeanonaraerca, hto annuHxn bo BpeMa 
CH3nraeB HaxoaHTca b anoree axcueHTpa 98 . 

Tax xax ddnbmaa uacra npeacxa3aTejieft no 33TMeHHHM H3MepaioT BennqHHy 
33TeMHeHHa He no anaMerpaM uhcxob, ho b uenoM no BnaHMHM hx ruiomaanM, 
cpaBHHBaa BHaHMyio h HeBnaHMyio uacra CBeTnaa, mh aodaBHjiH x BHmeyno- 
MaHyraM eme Hedonbmyio Tadnnuy b 12 crpox h 3 crondua. B nepBOM H3 
hhx mh pa3MecrajiH 12 nanbueB Tax, uto xaxaHft naneu cooTBerCTByer 1/12 
qacra anaMeTpa xaxaoro H3 CBeraji, xax h b cbmhx Tadnnuax 3aTMeHHft; b 
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cjieayiomHx xe CTOJiSnax mu noMecTmiH cooTBercTByiomHe hm ABeHaAuaTue 
aarra nonHux luiomaaen — bo btopom an* CojiHija, a b TperbeM ana JlyHu. 
Mu BUHHCJIHAH 3TH AC>6aBXH TOJIbXO OJ1H TeX BeAHaHH, KOTOphie nOJiyaaiOTCH 
B CpeflHeM paCCTOHHHH JlyHbl, Tax xax HJIX TaKHX H63Ha i IHTCJIbHbIX yBejIHUeHHH 

h yMeHbineHHH aHaMerpa myiyaaerca Bcerga npH6jiH3HTenbHo oaho h to xe 
cooTHomeHHe. B xaaecTBe OTHomeHHa oxpyxHOCTH x AaaMeTpy mu b3suih 
B ejiHHHHy 3;8,30 x 1, nocxojibxy 3Ta 
BejIHHHHa HaXOflHTCH npH6^H3HTejIbHO B 
npoinexyTxe MexAy OTHOineHHSMH 31/7 h 
31 (^ 71 , xoTopbiMH ansi HaHdo.-ibmen npocT- 
OTU n0JIb30BaJICH ApXHMefl". ] 

IlycTb cHaaajia ansi cojihchhux 3 a- 
tmshhh ABrA [pHC. 6.5] 6yAeT npeacTaB- 

JlflTb COJIHeMHHH flHCX C UCHTpOM B E, a 

AZra — cooTBeTCTByxjmHH cpeflHeMy pac- 
CTOHHHK) flHCX JlyHbl C UCHTpOM B 0, Phc - 6,5 

nepecexaiomHH oxpyxHOCTb cojiHeaHoro AHCxa b Toaxax A h T. npoBeaa 
coeaHHHTe/ibHyx) npaMyx) BE0H, npeAnojioxHM, hto 3aTMHjiacb 1/4 aacTb 
coAHeaHoro anaMeTpa, Tax aro jihhhh ZA paBHaeTca 3 thxhm aacraM, xaxnx 
b anaMeTpe BA coAepxHTca 12, a b anaMeTpe ZH JlyHbl — npH(SaH3HTeabHo 



12;20 TaxHx xe aacreft, coraacHO othohichhio 15;40 x 16;40 100 ; BCJieacTBHe 
OToro E0 oxaxerca paBHoii 9;10 t3xhm xe aacraM 101 . CaeaoBaTeabHo, corjiacHo 
OTHomeHHK) 1 x 3;8,30 mu noAyaHM oxpyxHOCTH conHeaHoro ancxa 37;42 
aacTeii, a jiyHHoro — 38;46 Taxwx xe aacren. Tomho Tax xe, nocxoAbxy 
paawyc, noMHoxeHHun Ha oxpyxHOCTb, aaeT yaBoeHHyio ruiomaAb xpyra, mu 
nojiynHM ansi ruioma/iH cojmeaHoro ancxa 113;6, a ansi ayHHoro — 119;32 
TaxHx xe aacreii. 

YcraHOBHB 3 to, nocTaBHM 3aAaay onpegeaHTb, xaxyio BejraaHHy HMeeT 
orpaHHMeHHaa jiHHHeH AArZ ruiomaab, earn bcio ruiomaAb cojiHeaHoro ancxa 
6yaeM cHHTaTb paBHoii 12. 

IlpoBeaeM coeAHHHTenbHue npaMue AE h A0, 3aTeM TE h r© h eme 
nepneHflHxyjiHp AKT. 

Ecjih npaMaa E© paBHa 9; 10 aacraM, xaxnx b AE h Er npeanoaaraercfl 6, 
a b A© h ©r — no 6; 10, h yroji npn K npaMOH, to, pa3aeaHB Ha E© 
pa3HocTb XBaapaTOB Ha A© h AE, T.e. 2;2, noayaHM pa3HOCTb Mexay EK h 
K©, paBHyio 131/3 mecTHaecHTUM 102 . TaxHM o6pa30M, EK noAyaaerca paBHOH 
4;28, a K© — 4;42 t3xhm xe aacraM. BcjieacTBHe aroro xaxaaa H3 AK h 
KT, h6o ohh paBHu, 6yaeT npH6jiH3HTeabHO paBHaTbca 4 taxhm xe aacraM. 
sis Zlajiee 6yaeM HMerb, aro ruiomaab tpeyroabHHxa AEr paBHaeTca 17;52, a 
TpeynvibHHxa A©r — 18;48. 3aTeM, nocxojibxy BA paBeH 12 aacraM, a 
ZH — TaxHM xe 12;20, to AT noAyaHTca paBHoii 8 aacraM. Ecjih xe AHaMerp 
BA npHHaTb 3 a 120, to b AT Taxnx aacreii 6yAeT 80, earn xe 3a 120 npHHaTb 
AHaMerp ZH, to b AT 6yAeT 77;50 Taxnx aacreii. CAeAOBaTeAbHo, H3 
cooTBeTCTByiomHx hm Ayr AAr 6yAer paBHa 83;37 rpaAycaM, xaxnx b 
oxpyxHOCTH ABrA coAepxHTca 360, a AZr — 80;52 rpaAycaM, xaxnx b 
oxpyxHOCTH AZrH 6yAeT 360. TaxHM o6pa30M, nocxoAbxy y oxpyxHocreii x 
AyraM 6yAer Taxoe xe OTHomeHHe, xax y miomaAeii xpyroB x njiomaASM 
cexTopoB Ha othx Ayrax, mu myiyamiH, aro rmomaAb cexTopa AEr A paBHa 
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26; 16 qacTHM, k3khx b xpyre ABrA no aoxa3aHHOMy HMeerca 113;6, a naomaab 
cexTopa A©rZ paBHa 26;51 t3khm xe qacTHM, Tax icaic naomaab xpyra 
AZrH paBHHjiacb 119;32 t3khm nacrHM. Ho 6hjio aoxa3aHo, hto ruiomaab 

Tpeyro/tbHHKa AEr paBHa 17;52 t 3 khm ace nacTHM, a naomaab A@r — 18;48; 

cjieaoBaTejibHO, noaynaromaHCH npH BHWHTaHHH naomaab cemeHTa AArK 6yaeT 
y Hac 8; 24, a naomaab AZrK — 8; 3. 3HanHT, bch naomaab, orpaHHqeHHan 
jihhhsh AZrA, 6yaeT paBHa 16;27 nacTHM, k3khx b naomaan xpyra ABrA 
npeanoaaraaocb 113;6. TaxHM o6pa30M, ecjiH naomaab cojiHenHoro ancxa 
npHHHTb 3a 12, TO B 33TMHBQI6HCS H3CTH HX 6yaeT npH6jIH3HTMbHO 1 1/2>4, 516 
hto mh h noMecTHM b ynoMHHyTyio Ta6;iHny b crpoxe aan 3 naabneB bo 
BTO pOM CTOJl6lte. 

Tenepb aan ayHHHx 33TMeHHH npeanoaoxHM, hto Ha tom *e nepTexe 

[Phc. 6.5] ABrA 6yaeT a«cx JlyHH, a AZrH — xpyr TeHH b cpeaHeM 

paCCTOHHHH, H nyCTb TOHHO Tax xe 33TMHTCH V 4 JiyHHOTO flHaMCTpa. TaKHM 
o6pa30M, ecjiH awaMeTp BA paBeH 12, to 3aTMHBinascs nacTb ZA 6yaeT paBHa 
3. FlycTb AHaMeTp ZH tchh no othouichhio 1 k 2;36 6yaeT paBeH 31; 12 t3khm 
xe wacTsiM. BcaeacTBHe 3TOro EK© noayMHTCH paBHOH 18;36. CaeaoBaTeabHO, 
nepHMeTp ayHHoro awcxa 6yaer 37;42, a nepHMeTp TeHH — 98; 1; naomaab 
ayHHoro flHcxa 6yaeT 113;6, a naomaab tchh — 764;32. Tax xax h b 3tom 
caynae, ecjiH npnMan E0 paBHa 18;36 103 h xaxaan H3 AE h Er npeanoaaraeTCH 
coaepxamen 6 t3xhx xe nacrei!, a xaxaan H3 A© h ©r — no 15;36, to 
to4ho Tax xe, pa3aeaHB Ha E0 pa3Hocrb xBaapaTOB ©A h AE, noayqHM 
pa3Hocrb EK h K0, paBHyio 11;8 t3xhm xe qacTHM 104 . TaxHM o6pa30M, 

EK noayqaeTCH paBHOH 3;44, a K0 — 14;52 h BcaeacTBHe aroro xaxaan H3 
AK h KT 6yaeT paBHa 4; 42. B cootbctctbhh c 3thm noaynHM naomaab 
TpeyrojibHHxa AEr paBHOH 17;33, a A©r — 69;52 t3khm xe uacTHM. 3aTeM, 
ecaH awaMeTp BA paBeH 12, a ZH — 31 ; 12, to AT nojiywrca paBHOH 9;24 
t3xhm xe HacTSM; ecjiH xe anaMeTp BA paBeH 120, to AT 6yaer paBHHTbcn 
94, a ecjiH awaMeTp ZH paBeH 120, to AT 6yaer HMeTb 36;9 t3khx nacTeii. 
CjieaoBaTejibHO, h3 cooTBeTCTByiomnx eik ayr AAr 6yaeT paBHHTbcn 103;8 
rpaaycaM, xaxwx b oxpyxHocrH ABrA coaepxHTca 360, a AZr — 35;4 
rpaaycaM, xaxwx 360 6yaeT b oxpyxHocra AZrH. TaxHM o6pa30M, BcaeacTBHe 
H3aoxeHHoro BHine naomaab cexTopa AEr A noayqHM paBHOH 32;24 thkhm 
qacTHM, xaxHX b xpyre ABrA coraacHO noxa3aHHOMy 6uao 113;6, a naomaab sis 
cexTopa AT0Z 6yaeT paBHa 74;28 t3khm xe nacTHM, Tax xax naomaab xpyra 
AZrH paBHaaacb 764;32 t3khm xe nacTHM. Ho 6nao aoxa3aHo, hto naomaab 
TpeyroabHHxa AEr paBHsmacb 17;33 t3xhm xe nacTHM, a naomaab A©r — 
t3xhm xe 69;52; 3H3MHT, noayqajomancH b ocTaTxe naomaab cemeHTa 
AArK 6yaeT y Hac 14;51, a naomaab AZrK — 4;36. CaeaoBaTeabHo, bch 
naomaab, orpaHHneHHan ayraMH AZ, TA, 6yaeT paBHa 19;27 hhcthm, xaxnx 
b xpyre ABrA npeanoaaraaocb 113;6. TaxHM o6pa30M, ecan naomaab ayHHoro 
aHcxa paBHa 12, to coaepxamancn b 33TMHBuieMCH cemeHTe ee nacrb 6yaer 
npH6aH3HTeabHo 21/15, hto mh h nocraBHM b toh xe Ta6aHite b CTpoxe aan 
3 naabiteB b TperbeM croa6ue, OTHocameMCH x JlyHe. H pacnoaoxeHHe othx 
Ta6anit 6yaer TaxHM 105 . 
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8. Ta6/IHUH 33TMCHHH 


COJIHeiHNe 33TMeHHfl 


HaM6ojibiuee pacciosiHMe 

HanMeHbiuee pacciosiHMe 

ApryMeHT 

IUMpOTbl 

riaJlbUbl 

UlecTHfle- 
CHTbie flOJIM 
norpy- 
KeHHSI 

ApryMem 

IUMpOTbl 

Ilajibubi 

UlecTHfle- 
CHTbie AOJIH 
norpy- 
KeHMSI 


2 

3 

4 

1 

2 

3 

4 





83° 36' 

276° 24’ 

0 

0' 0" 

84° 0' 

276° 0' 

0 

0' 0" 

84 6 

275 54 

1 

12 57 

84 30 

275 30 

1 

12 32 

84 36 

275 24 

2 

17 54 

85 0 

275 0 

2 

17 19 

85 6 

274 54 

3 

21 28 

85 30 

274 30 

3 

20 43 

85 36 

274 24 

4 

24 14 

86 0 

274 0 

4 

23 27 

86 6 

273 54 

5 

26 27 

86 30 

273 30 

5 

25 38 

86 36 

273 24 

6 

28 16 

87 0 

273 0 

6 

27 8 

87 6 

272 54 

7 

29 45 

87 30 

272 30 

7 

28 29 

87 36 

272 24 

8 

30 55 

88 0 

272 0 

8 

29 32 

88 6 

271 54 

9 

31 51 

88 30 

271 30 

9 

30 20 

88 36 

271 24 

10 

32 33 

89 0 

271 0 

10 

30 54 

89 6 

270 54 

11 

33 1 

89 30 

270 30 

11 

31 13 

89 36 

270 24 

12 

33 16 

90 0 

270 0 

12 

31 20 

90 0 

270 0 

12Vi 

33 20 

90 30 

269 30 

11 

31 13 

90 24 

269 36 

12 

33 16 

91 0 

269 0 

10 

30 54 

90 54 

269 6 

11 

33 1 

91 30 

268 30 

9 

30 20 

91 24 

268 36 

10 

32 33 

92 0 

268 0 

8 

29 32 

91 54 

268 6 

9 

31 51 

92 30 

267 30 

7 

28 29 

92 24 

267 36 

8 

30 55 

93 0 

267 0 

6 

27 8 

92 54 

267 6 

7 

29 45 

93 30 

266 30 

5 

25 38 

93 24 

266 36 

6 

28 16 

94 0 

266 0 

4 

23 27 

93 54 

266 6 

5 

26 27 

94 30 

265 30 

3 

20 43 

94 24 

265 36 

4 

24 14 

95 0 

265 0 

2 

17 19 

94 54 

265 6 

3 

21 28 

95 30 

246 30 

1 

12 32 

95 24 

264 36 

2 

17 54 

96 0 

264 0 

0 

0 0 

95 54 

264 6 

1 

12 57 





96 24 

263 36 

o 

0 0 
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VI. 8. Ta6nuu,bi 3amMenuu 


HaH6oJibiuee paccTOsiHue 
ApryMem | riajibubi I flojm 


HaMMeHbiuee paccTOsiHHe 
ApryMeHT I najibpbi I flojiw 


82 12 277 48 

82 42 277 18 

83 12 276 48 


85 12 274 48 

85 42 274 18 

86 12 273 48 

86 42 273 18 

87 12 272 48 

87 42 272 18 

88 12 271 48 

88 42 271 18 

89 12 270 48 


15 20 85 44 

I 18 12 I 86 18 


91 48 268 12 

92 18 267 42 


23 14 920 

22 0 92 34 

20 22 938 

18 12 93 42 


98 18 261 42 

98 48 261 12 

99 18 260 42 





VI.9. BbiHucjieHue jiynubix 3amMenuu 


Ta6.nnu.a nonpaaoK 



Ta6jiHua ruiomafleii 

33T6MH6HHblX HaCTCH COJIHUa H JlyHbl 



9. BHHHCJieHHe JiyHHHX 33TMeHHH 

HTaK, Ha ocHOBaHHH Bcero H3^o*eHHoro Bume BhmncjieHne JiyHHHX 
3aTM6HHH mh 6y«eM npoH 3 BOflHTb a/ieayiomHM o6pa30M. B3hb fljia HccjieayeMoro 
nojiHOJiyHHH nojiyHHBniHecH no anexcaHApHiicxoMy bpomshh juis MOMeHTa 
cpeflHero nojiHonyHHH hhcjio rpaaycoB Tax Ha3MBaeMOH 3H0Majinn ot anorea 
onmiHKjia, a Taxxe hhcjio rpaaycoB [apryMeHTa ] ihhpoth ot ceBepHoro npeaejia 
BM6CT6 c nonpaBKOH ot npocTacj)epe3a, mh CHaaajia bhscsm b TaSjimiH jiyHHux 
33TMeHHH hhcjio, mwiyaaiomeeca ana [apryMeHTa] mHpoTH. Ecjih oho coBnaaer 
c HHCJiaMH AByx nepBHx ctojiSuob, to ancjia, cooTBercTByiomHe OTOMy 
[apryMeHTy] uihpoth b xaacaoH H3 Ta&rau xax b cnwi6ite nojioxeHHfi, Tax h 
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b croji6ue naabiieB, 3anHmeM xaxaoe b OTaeabHocrH. 3aTeM, BHeca ancao 
aHOMajiHH b Ta6jiHii,y nonpaBOK, mh aaa aanncaHHHx b a»yx nepBHx TaSannax 
mcejl naJIbUeB H MHHyT B03bMeM CTOJIbKO UieCTHfleCHThlX flOJieil HX P33HOCTH, 
CKOJIbKO HX COOTBeTCTByeT paCCMaTpHBaeMbIM HHCJiaM, H npH6aBHM HX K HHCJiaM, 
b3hthm H3 nepBOH Ta6aHitH. Ecjih, oaHaxo, noaynHTca Tax, hto noayaeHHoe 
hhcjio aaa [apryMeHTa] ranpoTW nonaaaeT roabxo bo BTopyio Ta6aHity, to mh 524 
3annmeM hckomhc mecTHaecaTHe aojih naabueB h rpaaycoB, HaxoaamHeca 
TOJibxo b Heft OflHOH. H CKOJibKo naabueB mh nojiyHHM nocjie 3 toto HcnpaBaeHHH, 

Ha crojibKo flBeHaauaTHX flOJien jiyHHoro anaMeTpa, mh cxaxeM, h 6yaeT 
3aTeMHeHa JlyHa b cpeaHioio <J)a3y 3aTMeHHa. K noayaeHHHM corjiacHo 3T0My 
HcnpaBJieHHio mecTHaecaTHM jojiaM mh 6yaeM Bcerga npH6aBJiaTb hx 1/12 aacrb 
aaa ynera aBHxeHHa CoaHua 3a 3to BpeMa. Pa3aeaHB yKa3aHHyio BeanaHHy 
Ha cooTBercTByiomee aaHHOMy BpeMeHH cpeanee aacoBoe HepaBHOMepHoe 
ABHxeHHe JlyHH, mh nojiynHM nocjie aeaeHHa micaa paBHoaeHCTBeHHHx aacoB, 
cooTBeTCTByiomHe KaamoH 4«3e 3aTMCHHa, a hmchho H3 aeTBeproro CTOJi6ua 6epeM 
BpeMa norpyxceHHH b TeHb h BHXoaa H3 Hee, a H3 naToro — nojioBHHy BpeMeHH 
npe6biBaHHa b tchh 106 . BpeMa BCTyimeHHa b TeHb h nojiHoro H3 Hee BHXoaa 
aaa Haaaaa h KOHua 3aTMeHHa MoryT 6HTb cewaac xe onpeaeaeHH npn noMomn 
npH6aBjieHHa hjih bhhht3hhh Kaxaoro H3 HaitaeHHHx qnceji k cepeaHHe 
npoMexyTxa BpeMeHH npe6HBaHHa b tchh, T.e. npn6jiH3HTejibHO BpeMeHH 
HCTHHHoro nojiHOJiyHHa 107 . BHeca [noayaeHHHe J orcioaa aBeHaanaTHe aoan 
anaMeTpa [xapaKTepH3yioniHe bcjihhhhh 33TMeHHH ] b cToamyio nocaeaHeii 
MajieHbKyio Ta6anuy, mh HaiiaeM no ancaaM TpeTbero croji6ua [a aaa 
cojiHenHHx 33TMeHHH — no MHCjiaM BToporo ] aBeHaauaTHe aoan Bcex iuiomaaen. 

Tenepb 3apaBHH cmhcji noacKa3HBaeT, hto He Bceraa BpeMa, npomeamee 525 
ot Haaaaa 33TMeHHa ao cpeaHeii 4ia3H, 6yaer p3bhhm BpeMeHH ot cpeaHeii 
(J)a3H ao KOHua 33TMeHHa BcaeacTBHe HeoaHHaKOBocrH cKopocren CojiHua h 
JlyHH Ha oaHHaKOBHx nepeMemeHHax, Tax KaK nocjieaHHe MoryT coBepniaTbca 
b HepaBHHe npoMexyTKH BpeMeHH. OaHaKO mh He noayaHM HHxaxoii 
cymecTBeHHOH pa3Hnu.H b Ha6jiK)aaeMHx aBaeHHax, ecjin He 6yaeM npeanoaaraTb 
3th npoMe*yTKH HepaBHHMH, Tax xax ecjin aaxe mh B03bMeM hx b Mecrax 
co cpeaHHM aBHxceHHeM, rae p33hhuh cxopocreii hbjihiotch HaH6oabmHMH, to 
nepeMemeHHa 3a BpeMa, KOTopoe aJiHTca 3aTMeHne, Boo6me He npoH3Boa»T 
HHKaxoro cymecTBeHHoro p33jihmhh b nojiyaaeMOH pa3H0CTH. 

IloaTOMy mh cMHTaeM, mto rnnnapx, HaBepHoe, ouiH6ca, onpeaeaaa nepnoa 
H3MeHeHHa ranpora JlyHH, Tax xax npnpameHHe [apryMeHTa uihpoth ] Mexay 
[aByMH ] 33TMeHHaMH noayanaocb no ero onpeaeaeHHro MeHbme, Toraa xax no 
HamHM BHHHCJieHHaM oho oxa3HBaeTca 60 JIbIHHM 108 . 

JJeHCTBHTejibHo, aaa onpeaeaeHHa aroro BpeMeHH oh B3aji aea jiyHHHx 
33TMeHHa, pa3aejieHHHx npoMexyTKOM b 7160 [cHHoaHaecxHx ] MecaneB, b 
kotophx oxa3aaacb 3aTMHBmeiicH 1/4 aacTb jiyHHoro anaMeTpa, xoraa JlyHa 526 
HaxoaHJiacb b oaHHaxoBOM noaoxeHHH OTHocHTeabHO Bocxoaamero y3Jia. IlepBoe 
H3 hhx Ha6;noaajiocb bo 2 roay MapaoxeMnaaa, a BTopoe b 37 roay TpeTbero 
nepnoaa Kaannna 109 . flaa onpeaeaeHHa BpeMeHH B03BpameHHa oh noab3yeTca 
TeM, aro b o6ohx 33TMeHHHX noaoxeHHe no ninpoTe 6biao tohho oaHHM h 
TeM xe, Tax xax nepBoe 33TMeHHe HMeao MecTO npn HaxoxaeHHH JlyHH b 
anoree anHiiHxaa, a BTopoe — b nepnree; BcaeacTBHe 3Toro, xax oh noaaraa, 

He 6Hao HHxaxoH p33hhu.h ot aHOMaaHH. B stom oh oihh6ch npexae Bcero 
noTOMy, hto aHOMaana npoH3Beaa Hexoropyio cymecrBeHHyio pa3HHity H3-3a 
roro, hto paBHOMepHHe aBHxeHHa b o6ohx sthx 33TMeHHax oxa3HBaiOTca He 
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Ha OflHHaKOByK) BeaHHHHy 66abIHHMH HCTHHHbIX, HO B nepBOM npn6^H3HT&abHO 
Ha 1 rpaayc, bo btopom xe Ha Vs nacn. oflHoro rpaayca 110 . TaxHM o6pa30M, 
flBHxeHHe no mnpoTe OTcraeT ot noaHoro nepnoaa BOCCTaHOBaeHHa Ha 
1/2 1/4 i/s Taxoro rpaayca, k3khx b HaxaoHHOH op6nTe JlyHbi coaepxHTca 360. 

Jlaaee, oh He yaea pa3HHi;y, npoHcxoaamyio b BeaHHHHax 3aTMeHHH 
BCJieflCTBne paccTOHHHH JlyHbi, a oHa b othx 3aTMeHHax 6uaa HaH6oabineH, 
Tax xax nepBoe 3aTMeHne npoH3onuio Ha HaH6oabineM paccroaHHH JlyHbi, a 

527 BTopoe — Ha HaHMeHbmeM; a Beab Heo 6 xoaHMO, hto6h 3aTMeHHe Ha oaHy h 
Ty xe 1/4 flnaMeTpa nponcxoanao aaa nepBoro 3aTMeHHfl Ha MeHbmeM paccroaHHH 
ot Bocxoaamero y3aa, a aaa BToporo — Ha 6 oabmeM. CooTBeroTByiomaa 
pa3HHu,a, xax mh noxa3ajiH, cocraBaaeT 11/5 rpaayc 111 . TaxHM o6pa30M, b 
aaHHOM cjiynae Ha 3Ty BeanHHHy aonoaHaerca nepnoa H3MeHeHHa hihpoth 
nocae HCXJiroaeHHa peaHx o 6 oporoB. A npw Taxon hctowhocth nepnoa 
BOCCTaHOBJieHHfl IHHpOTbl OT^HHajICa 6m OT HCTHHHOTO npH6aH3HTeabHO Ha 2 
rpaayca, noayHHBnmecH ot caoxeHHa o 6 ewx norpemHocTeii, ecan 6m oth 
norpemHocTH o 6 e cxaaaHBaancb mm BHaHTaancb. Ilocxoabxy xe oaHa cayaaimo 
yxopaHHBaeT, a apyraa yaaHHaeT BpeMa B03BpameHHa (o aeM, BepoaTHO, 
aoraaHBaaca yxe rwnnapx), to Tax noayaHaocb, hto noayaeHHoe hm 3HaaeHHe 
[aBHXeHHH no IHHpOTe] npeBOCXOAHT [TOHHOe] 3HaaeHHC TOJIbXO Ha BejIHHHHy 
pa 3 HOCTH [aayx ] norpemHocTeii, a hmchho Ha 1/3 rpaayca 112 . 

10. BMHHCJieHwe cojihcmhmx saTMeHiin 

BMHHcneHHe jiyHHMx 3aTMeHHii 6yaeT, noxaayii, tohhmm, ecjiw mm 6yaeM 
crporo npHflepxHBaTbca h3/ioxchhhm MeroaaM pacaeTa. flajiee mm paccMOTpwM 

528 BMWHCJieHHe cojiHeaHHx 3aTMeHHH, asaaiomeeca 6oaee 3aTpyaHHTejibHHM 
BCJieacTBHe jiyHHMx napaaaaxcoB. 

OnpeaejiHB aaa AjiexcaHapHH BpeMa HCTHHHoro HOBoayHHa, a hmchho hhcjio 
paBHoaeHCTBeHHHX aacoB ao nan nocae noayana b momcht ero HacrynaeHHa, 
mh, ecjiH paccMaTpHBaeMaa MecTHoeTb Haxoanjiacb b apyroM xaHMaTe, T.e. ecan 
OHa He HaxoaHaacb Ha MepnanaHe, npoxoanBineM aepe3 AaexcaHapnxj, nocae 
aroro npn6aBaaeM Han BHHHTaeM pa3HOCTb aoaroT Mexay o6ohmh MepnanaHaMH 
b paBHoaeHCTBeHHHX aacax. OnpeaeanB, Ha cxoabxo paBHoaeHCTBeHHHX aacoB 
paHbme nan no3xe 6yaeT BpeMa HCTHHHoro HOBoayHHa aaa otoh mccthocth, 
mm npexae Bcero HaxoaHM BpeMa BHaHMoro HOBoayHHa b paccMaTpHBaeMOM 
xaHMaTe, npH6aH3HTeabHo coBnaaaromee co cpeaHefl cJ)a30H 3aTMCHHa. Ilpn 
3tom mh noab3yeMca H3aoxeHHMM hbmh BHme MeroaoM aaa napaaaaxcoB. H 3 
Ta6ann yraoB h napaaaaxcoB 113 aaa cooTBeTCTByxjmero xaHMaTa h paccToaHHa 
b aacax ot MepnanaHa, a Taxxe aaa cooTBeTCTByKMaeii aacrn 3oaHaxa, b 
XOTOPOH npoHCxoaHT HOBoayHHe, H, xpoMe Toro, aaa paccToaHHa JlyHH 6epeM 
noayaaromneca napaaaaxcn CHaaaaa no 6oabmoMy xpyry, npoxoaameMy aepe3 
noaxx: ropH30HTa h ueHTp JlyHH. OraHMaa ot Hero Bceraa coaHeaHHii 
napaaaaxc, HaxoaamHiica b tom xe crpoxe, mh no ocraTxy onpeaeaaeM, xax 
6biao noxa3aHo, npn noMomn HaiiaeHHoro yraa b ceaeHHH 3oaHaxa c 6oabmHM 

529 xpyroM, npoBeaeHHHM aepe3 noaxjc ropn30HTa, tot napaaaaxc, kotophh 
noayaaeTca aaa oaHon Toabxo aoaroTH. K HeMy mh npn6aBaaeM Bceraa 
npHxoaamyioca Ha BHpaxeHHHH b paBHoaeHCTBeHHHX aacax cooTBeTCTByronyift 
npoMexyTox BpeMeHH pa3HOCTb aonoaHHTeabHHX napaaaaxcoB, T.e. coaepxa- 
myxjca b toh xe caMoft Ta6anne pa3HocTb a»yx napaaaaxcoB; oaHH H3 hhx 
cooTBeTCTByeT nepBOHaaaabHOMy paccroaHHio ot noaioca ropH30HTa, a apyrofl — 
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paccTOHHHio, nojiynaiomeMyca c yneTOM npouieauiHX paBHoaeHCTBeHHwx nacoB. 

Mw 6epeM aoaroTHyio cocTaBjiaiomyio stoh pa3HOCTH runoc aonojiHHTenbHyio 
BejiHMHHy (ecjiH oHa 3HawHTejibHa), xoTopaa cocraBaaeT Taxyio ace apo6b ot 
nocjieaHeH, xaxyio nocaeuHaa o6pa3yer or HexoaHoro [aoaroraoro] napajuiax- 
ca 114 . K nojiyMeHHbiM t3khm o6pa30M aoaaM Bcero napajuiaxca no aonroTe mw 
onsiTb npii6aBji5ieM no V\2 nx Mac™ ana yncTa aBHaceHHa Cojrnua; 3aTeM 
nojiyneHHyio cyMMy BwpaacaeM b paBHoaeHCTBeHHwx nacax, pa3aeaHB nx Ha 
nacoBoe nepeMemeHHe JlyHw b HepaBHOMepHOM abhxcchkh b oxpecTHOCTH MecTa 
HOBoayHHa. Ecjih napajuiaxc no aoaroTe noiiaeT b HanpaBjieHHM nocaeaoBa- 
TeabHOCTH 3H3KOB 3o«Maxa (paHee mw noxasanH, xax sto moxcho onpeaeawTb) 115 , 
to BbipaxceHHbie b paBHoacHCTBCHHwx nacax 3th rpaaycw mw othhmbom ot 
HanaeHHwx paHee rpaaycoB noaoaceHHa JlyHw bo BpeMa hctmhhoto HOBoayHHa, 530 
aeaaa 3to oTaeabHO ana aoaroTw, niHporw h aHOMajinn; Tax mw noaynnM an a 
BpeMeHM BHaHMoro HOBoayHHa hcthhhwc noaoxceHna JlyHw. 3th caMwe nacw 
aaayT HaM BpeMa, Ha xoTopoe BHaHMoe HOBoayHHe npoH3oiiaeT paHee hcthhhoio. 

Ecjih ace napajuiaxc no aoaroTe oxaaceTCa nporaB nocjieaoBaTejibHOCTH 
3H3KOB 3oaHaKa, to ynoMaHyTwe aojiH mw, Hao6opoT, npH6aBHM k onpeaejieH- 
hwm paHee aJia hcthhhoto BpeMeHM HOBoayHHa noaoaceHHHM xax no aoaroTe, 

Tax h no uiHpoTe, h aHOMajiHH; mw noaynHM BpeMa b nacax, Ha xoTopoe 
BHaHMoe HOBOJiyHHe 6yaeT no3aHee HCTHHHoro. 3aTeM b cooTBeTCTBHH c 
BwpaxceHHWM b paBHoacHCTBeHHwx nacax paccToaHHeM BHaHMoro HOBoayHHa ot 
McpHawaHa tcmh ace caMWMH MeToaaMH wccaeayeM cHanaaa, Ha xaxyio BeaHMHHy 
JlyHa napaaaaxTHHecxH OTxaoHaeTca no (xwibinoMy xpyry, npoBeaeHHOMy nepe3 
Hee h no/noc ropH30HTa. 0th8b ot HaitaeHHoro [3HaneHHa] cooTBeTCTBy romn h 
3TOMy HHCJiy [apryMeHTa] napajuiaxc CoaHua, mw no ocTaTxy npw noMomw 
yraa b ceneHHH ynoMaHyTwx xpyroB onpeaeanM napajuiaxc no umpoTe [T.e. 
napajiaaxc] no nepneHanxyaapHOMy x 3oaHaxy xpyry h, nepeBoaa noayneHHwe 
nocae caoaceHHH aoaw b crrpeaxH HaxaoHHOH op6htw, T.e. yMHoxaa hx Ha 
12 116 , noayneHHwe rpaaycw npH6aBHM x onpeaeaeHHOMy paHee aaa BpeMeHH 
BHaHMoro HOBoayHHa noaojxeHHio no [apryMeHTy] uinpoTw, ecaH napajuiaxc 531 
no uinpoTe 6yaer x ceBepy ot xpyra aepe3 cepeaHHw 3HaxoB h JlyHa HaxoaHTca 
b BocxoaameM y3ae; ecan ace JlyHa 6yaeT b HHCxoaameM [yaae], to noao6HWM 
ace o6pa30M bwmtcm. Ecjih ace napajuiaxc no innpoTe 6yaeT x iory ot xpyra 
•icpc3 cepeaHHw 3HaxoB, to, Hao6opoT, npn HaxoacaeHHH JlyHw b BocxoaameM 
y3ae OTHHMaeM noayaeHHwe rpaaycw napanaaxca ot paHee onpeaeaeHHwx 
rpaaycoB [apryMeHTa] umpoTw aaa BpeMeHH BHaHMoro HOBoay hhh; ecjiH ace 
JlyHa 6yaeT b hhcxouhiucm y3ae, to tohho Tax ace npH6aBaaeM. H thxhm 
o6pa30M mw noayiHM aaa BpeMeHH BHaHMoro HOBoayHHa sHaneHHe BHaHMoro 
[apryMeHTa ] iunpoTw. C sthm 3HayeHHeM bxouhm b Ta6anuw coaHenHwx 
3aTMeHHH, h ecaH oho nonaaaeT b o6aacTb, onpeaeaaeMyio nncaaMH a»yx 
nepBwx CToa6uoB, to mw cxaaceM, hto npoH3oitneT aaTMeHHe CoaHua, cpeaHaa 
4>a3a xoToporo npH6aH3HTeabHo coBnaaeT c BHaHMWM HOBoay hhcm . YcTaHOBHB 
Tenepb cooTBeTCTByiomHe 3TOMy apryMeHTy mHpoTW MHcaa najibueB h uoaen 
norpyaceHHa b TeHb h Bwxoaa H3 Hee OTaeabHO H3 xaacaoii Ta6aHuw, BHeceM 
HHcaoByio BcaHHHHy aHOMaaHH JlyHw or anorea b BHaHMOM HOBoayHHH b 
T a6aHuy nonpaBOx h, ecan b Hen HMeiorca cooTBeTCTByiomHe mecTHaecaTwe, 
B03bMeM hx MHcao ot xaamoH pa3HOCTH HanucaHHwx Bwine ancea h 6yaeM hx 532 
Bceraa npn6aBaaTb x nncaaM, b3htwm H3 nepBOH Tafianuw. Hncao naabueB, 
noayneHHwx nocae aroro HcnpaBaeHHa, noxaaceT HaM, cxoabxo aseHaauaTwx 
nacTen coaueaHoro anaMeTpa 33TMHTca npH6aH3HTeabHo b cepeuHHe BpeMeHH 
33TMeHHa. 3aTeM, npnfiaBHB x rpaaycaM xaacaoro noaoaceHHa hx 1/12 aacTH 
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fljiH yneTa aBwaceHHa CojiHua h nepeBe/ja nocjieaHHe b paBHoaeHCTBeHHHe nacH 
B COOTBCTCTBHH C H£paBHOM£pHbIM flBH*£HH£M JlyHhl, noayWHM npOflOJI>KHT£jIb- 
HOCTH norpy*EHHH B TEHb H BHXOfla H3 H££ B FipEflnOJlO^CEHHH, OflHaKO, MTO 
B COOTBETCTByiOmEE Bp£M5l H£ B03HHKHET HMK3KOH pa3HHIXbI B riapajUlaK- 

cax 117 . 

Ho /UIS 3THX npOM£>KyTKOB 3aM£THO£ HEpaBEHCTBO nOJiy^aETCS H3-3a 
napajuiaxcoB JlyHbi, a he H3-aa aHOMajiHH o6ohx cbetiui 118 . IloaTOMy xaacaHH 
H3 ynoMaHyTbix npoMeacyTxoB [norpyaceHwa b TEHb h BHxoaa H3 Hee ] b 
OT flEJIbHOCTH 6yflET BCETOa 6ojIbm£, HEM BEJIHHHHa, OnpEflEJIEHHaa BbimEOnHCaH- 

HbiM METOflOM, h b o6m£M [ohh 6yayT ] he paBHbiMH apyr apyry- MbI HE 

o6oftfl£M 3TOT BOnpOC MOJIHaHHEM, fl3*£ ECJ1H pa3HOCTb H OKaXCETCB HE3H3MHT£JIb- 
HOH. 3tO 5IBJIEHHE B03HMK3ET H3-3a TOTO, MTO B BHflHMOM flBHXEHHH JlyHH 
H3-3a napajuiaxcoB Bceraa noaynaioTca xax 6 h hekotopwe nonaTHHE aBHacemia, 
xax ecjiH 6bi JlyHa he cobcem no-HacToam£My aBHrajiacb b HanpaBjieHHH 
nOCJieflOBaTEJlbHOCTH 3H3KOB. flfiHCTBHTEJIbHO, ECJIH MH BHflHM EE flBHJKymeHCH 
no HanpaBjiEHHio k MepnaHaHy, to oHa noHEMHory noaHHMaeTca h aaeT Bee 
MEHblHHE H MEHblUHE napajUiaKTHMECKHE CMEmeHHH K BOCTOKy; BCJIEflCTBHE 3TOrO 
OHa xaaceTca HaM aBHacymeHca meajiehhee b HanpaBjiEHHH nocjieaoBaTejibHOcm 
3H3KOB. Ecjih ace OHa HflET or MepnanaHa h noHEMHory onycxaETCa h ^aET 
bce 6ojiee h 6ojiee 3HaHHT£JibHbiH napajuiaxc k 3anaay, to OHa tomho Tax xe 
xajKETCa HaM aBHacymenca me^jiehhee b HanpaBjieHHH nocjieaoBaTejibHOCTH 
3HaKOB. BcjIEflCTBHE 3TOTO BbHUEynOMaHyTHE BpEMEHa B flEHCTBHTeJIbHOCTH 6y«yT 
BCETfla 6ojIbme BMHHCJIEHHHX T3KHM npOCTHM CnOCo6oM; H Tax xax pa3HOCTH 
nocjiSflOBaTEjibHbix napajuiaxcoB y bejihhhb a iotcb npw npH6jmaceHHH x ms- 
pH^HaHy, TO HEo6xOflHMO, MTo6bI b6jIH 3H MEpHflHaHa npOflOJI*HTEJIbHOCTH 
3aTMSHHH 6hUIH HECXOJIbKO 66jIbHIHMH. ITo 3TOH npHHHHE, ECJIH CpEflHHH <J)a3a 
33TMEHH8 npHflETCH Ha nOJIflEHb, TO TOJIbKO TOTfla OKaaCyTCa npH6jIH3HTEJIbHO 
paBHHMH BpEMEHa norpyjKEHHH B TEHb H BHXOfla H3 HEE, Tax XaX C o6eHX 
ctopoh xaacymneca flBHjxsHHa npoTHB nocjiEflOBaTEJibHOCTH 3HaxoB oxaxyTca 
npH6jiH3HT£jibHo paBHHMH. Ecjih ace cpeaHaa (jja3a 6yflBT flO noayana, TO TOT/ia 
BpEMH BHXOfla H3 TEHH 6yflET HECXOJIbKO 60 JIbmC, Tax KaK 3TO npOHCXOflHT B 
6ojibmeH 6 jih30cth k McpmiHaHy; ecjih ace OHa 6yaeT nocjiE noayaHa, to H3-3a 
6ojibineH 6 jih30cth k MepnaHaHy 6yaeT 6ojibmHM bpemh norpyaceHHa b TeHb. 

Mto6h yHECTb H 3TO HCnpaBJIEHHE npOMeaCyTKOB BpEMEHH, OnpeaejIHM 
[CHanajia ] yxa3aHHHM bhihe cnoco6oM HeyTOHHeHHyio fljiHHy xaacaoro H3 
paccMaTpHBasMHx npoMEjxyTxoB h paccTOHHHE ot nojiioca ropH30HTa b cepeflHHe 
npoMeacyTxa bpsmshh 3aTM£HHa. 

riycTb, HanpHMsp, xaxflHH H3 paccMaTpHBasMHx npoMeacyTxoB bpemehh 
6y«eT paBSH 1 paBHoasHCTBEHHOMy nacy, a paccroaHHe ot nojnoca ropn30HTa 
cocTaBjiaeT 75 rpaaycoB. B napajuiaxTHHScxoH Ta6jiHii£ 119 HaxoaHM hhcjio 
iuecnaecaTHx aojieh napajuiaxca, COOTBETCTByiOmEE [3HawEHHio apryMeHTa] 75 
rpaaycoB; ecjih, HanpHMsp, JlyHa HaxoaHTca b HaH6ojibmsM paccroaHHH, to 
fljia Hero cooTBeTCTByiomHe nncjia ctobt b TpeTbeM CTOJi6ue. Mu HanuiH, hto 
75 rpaaycaM cooTBeTCTByioT 52 inecTHaecarHe. Tax xax xajxflHH cpe«HeHa6- 
jiioaaeMHH npoMeacyTox BpeMeHH norpyaceHHa b TeHb h BHxoaa H3 Hee 
npeanojiaraeTCa paBHHM 1 paBHoaeHCTBeHHOMy aacy, hjih 15 rpaaycaM aacoBoro 
yrjia, to, othhb nocjie«HHe ot 75 rpaaycoB paccroaHHa, onpeaejiaeM jyia 
nojiyneHHHx b ocTaTxe 60 rpaaycoB cooTBeTCTByiomHe inecTHaecaTHe napaji- 
jiaxca, a hmchho 47 b tom ace TpeTbeM CToji6ue, Tax hto b cpe«HeM aBHaceHHH 
x MepHflHaHy npH6jiHaceHHe BCJieacTBHe napajuiaxcoB cocTaBHT 5 mecTHaecaTHx. 
npndaBHB ace sth 15 rpaaycoB x 75, mh nojiyHHM ajia 90 rpaaycoB cyMMH b 
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tom ace caMOM croji6ue 531/2 inecTnuecaThix nojiHoro napajuiaxca, Tax hto b 
3tom cjiyaae npn /iBHxeHHH CBemna k ropH30HTy nojiyaaioiueeca [H3-3a 
napajuiaxca ] npn6jiH>KeHHe cocraBirr 1 1/2 mecTHaecaTyio. Tenepb, b3hb fljia 
aaHHHx pa3HocT£H cooTBeTCTByiomHe npn6aBKH aaa flojiroTH h nepeBe^a hx, 535 
KaK noxa3aHO, b jiojih paBHOfleHCTBeHHoro aaca ;uia HepaBHOMepHoro flBHxceHHa 
JlyHbi, bcjihhhhh, nojiyaeHHHe ffjia KaxmoH, npn6aBjiaeM cooTBeTCTByiomHM 
o6pa30M k o 6 ohm cpeflHHM onpe^e^eHHHM npocTHM mcto«om HHTepBajiaM 
norpyxceHHa b TeHb h BHxo/ia H3 Hee, a hmchho 6 ojibiuyio BeiwwHHy — ko 
B peMeHM nepeMemeHHa, 6 ojiee 6jih3koto k MepuzmaHy, a MeHbmyio — ko 
BpeMeHH nepeMemeHHa, 6ojiee 6jiH3Koro k ropH30HTy. 5Icho, hto /uia 
paccMaTpHBaeMHx npoMexcyTKOB BpeMeHH pa3HHu,a cocTaBjiaeT 31/2 mecTHaeca- 
Tbix, T.e. npn6nH3HTe^bHO 1/9 aacrb o/moro paBHO/ieHCTBeHHoro aaca; 3a sto 
BpeMa JlyHa b cpejmeM ubhjkchhh npoflBHHeTca Ha TaKoe ace kojihhcctbo 
mecTHflecaTbix 120 . Ilocjie 3Toro ocraeTca mmb, ecjin xcejiaeM, jyia y«o6cTBa 
nepeBecTH jyia Ka*moro paccroaHHa paBHOjjeHCTBeHHwe aacw b Mecraoe BpeMa 
corjiacHo yxa3aHHOMy hhmh paHee Merofly 121 . 

11. 06 yrjiax «Hax.iOHeHHH» b 3aTMeHHax 122 

Tenepb cjieayeT paccMOTpeTb nojiyaaromHeca b 3aTM£HHax HanpaBjieHHa; 
ohh CKJiaflhiBaiOTca, Bo-nepBbix, H3 HanpaBjieHHa 3aTMHBuieHca aacrn [cBeTmia ] 
no OTHOineHHK) k Kpyry aepe3 cepe«HHH 3HaKOB h, bo-btophx, h3 HanpaBjieHHa 
caMoro 3Toro xpyra no othouichhio k ropH30HTy 123 . 

Ecjih 6h KTo-HH6yflb 3axoTeji paccMOTpeTb Bee HanpaBjieHHa, nojiyaaromHeca 536 
b TeaeHHe 3aTMeHHa b uejioM, to 3To He oxa3aJiocb 6bi Heo6xouHMHM hjih 
npocTo nojie3HbiM fljia npe«CKa3aHHH BCJieucTBne Heo6biaaHHo 6ojibmoH h 
H eo6baTHoii nepeMeHaHBocTH nojioaceHHH fljia Ka*aoH (J)a3hi 3aTMeHHa. 
fleHCTBHTejibHo, nojiojKeHHe 30^HaKa no OTHomeHHio k ropH30HTy onpeuejiaeTca 
no MecraM Ha ropH30HTe ero Bocxoaamnx h 3axogamHx 3HaxoB. 3a BpeMa 
3aTMeHHa Bocxoflamne h 3axouamHe C03Be3flna c Heo6xoflHMOCTbio 6yuyT 
HenpepbiBHo H3MeHHTbca, paBHo Kax h Mecra hx nepeceaeHHH c ropH30HT0M. 
ToaHo Tax *e, ecjin HanpaBjieHHa 3aTeMHeHHH no OTHomeHHio k Kpyry aepe3 
cepeflHHH 3HaxoB onpeaejiHTb no 6ojibmoMy Kpyry, npoxoaameMy aepe3 06a 
ueHTpa — JlyHbi h CojiHua hjih JlyHbi h tchh, — to onaTb BCJieacTBHe 
nepeMemeHHa ueHTpa JlyHbi bo BpeMa 3aTM£HHa 6ojibmoik xpyr, npoxoflanuiH 
aepe3 06a oth ueHTpa, c Heo6xoaHMocTbio 6yueT Bcerua 3aHHMaTb HenpepwBHo 
H3MeHaiomHeca nojiojKeHHa no OTHomeHHio k 3ojmaKy h o6pa30BbiBaTb c 
nocjie«HHM HenpepbiBHo H3MeHaiomHeca yrjibi. CjieuoBaTejibHO, Bnojme «ocra- 
tohho 6y«eT npoH3BecTH 3 to HCCJieuoBaHHe tojimco ujia tbkhx roaeK Ha 
npoTajKeHHH 3aTMeHHa, KOTopbie hmciot KaKoe-jin6o npeu3HaMeHOBaTejibHoe 
3HaaeHHe, oTMeaaa npHfijiHaceHHO Ha6jiKwaiomHecH Ha ropH30HTC uyrn. 3 to 
moxho c«ejiaTb HenocpeucTBeHHo, Ha rjia3, OTMeaaa nojiyaaiomHeca cocroaHHa 537 
npn paccMOTpeHHH o 6 ohx ynoMaHyTHx HanpaBjieHHH [b 33TMCHHH h no 
OTHomeHHio k ropH30HTy ] fljia Han6ojiee BaacHbix nojioxceHHH, nocxojibxy, xax 
Mbi CKa3ajiH, b TaxoM uejie uocraToaHa npH6jiH*eHHaa oueHKa. BMecre c tcm, 
aTo6bi He nponycTHTb coBepmeHHo 3Ty TeMy, mh nonuTaeMca npHBecTH 
HaH6ojiee y«o6Hbie [MaTeMaraaecKHe ] mcto«h h jyia 3Toro HccjieuoBaHna 124 . 

^to xacaerca 3aTMeHHH, to zuia npeji3HaM6HOBaHHH mh canTaeM Taxace 
Heo6xo«HMHM OTMeaaTb [cjieuyiomHe nojioxceHHa ]: mccto nepBofl 4>a3H 
33TeMHeHHa — Haaajio Bcero BpeMeHH 3aTMeHHa; 3aTeM Mecro nocjieaHeft 4>a3H 
3aTeMHeHHa, hto cooTBeTCTByeT Haaajiy npe6HBaHHa b tchh; h mccto $a3H 
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HaM6ojibiuero aaTeMHeHHa, mto cooTBercTByeT cepe^HHe npoMexyTKa BpeMeHH 
Bcero 33TMeHH5i, ecjiH oho He siBjiaeTca nojiHMM 125 ; mccto nepBoii (J)a3H 
ocBemeHHH, mto npoHcxoflHT b KOHue Bcero BpeMeHH npe6biBaHHH b tchh; mccto 
nocjieflHeH cjjaabi ocBemeHHa, mto npoHexoAHT b xoHue Bcero BpeMeHH 
3aTMeHHsi 126 . 3aTeM m 3 uanpaBjieHHH [no othoiuchhio k ropn30HTy] mh canTaeM 
HaH6ojiee OMCBHAHHMH H CaMWMH B3/KHHMH Te, KOTOphie Onpe/iejIHIOTCa 
MepHflHaHOM, MecTaMH Bocxo^a h aaxoAa tomck Ha xpyre aepe3 cepe/iHHH 
3HaxoB b flHH paBHOfleHCTBHH h coAHpeBopoTOB, jieTHero h 3HMHero. Ecah xe 
roBopHTb o Hawajiax HanpaBjieHHvi pa3AHMHHX bctpob, to xoth ohh mhothmh 
Macro HaaHBaiOTca no-pa3HOMy, ho npw xcaahhh hx Toxe moxho o6o3HaMHTb 

538 npH noMomw cooTBeTCTByromHx yrAOB Ha ropn 30 HTe 127 . Hto xe Kacaerca 
CeHeHHH MepH^H 3 H 3 C T 0 pH 30 HT 0 M, TO CCBepHOe MbI Ha 3 bIB 3 eM apKTHHeCKHM, 
a roxHoe — nojiy^eHHhiM. Te H 3 Tonex Bocxo^a h 3 axo«a, Koropbie 
onpefleasnoTca HanaAaMH 0bh3 h KjieuiHeH, Bcer^a HaxoasiTCH Ha ropH 30 HTe 
Ha paCCTOSIHHH qeTBepTH OKpyXHOCTH OT MepHflHaHa H Ha 3 bIBaiOTCH TOMK 3 MH 

paBHOfleHCTBeHHhix Bocxoaa h 3axoaa; onpeaejiaeMMe HaaaAOM Paxa Ha3HBaioTca 
TOMK3MH JieTHero Bocxo^a h 3axoaa; onpeflejiaeMbie HaaaAOM Ko3epora 
Ha3bIBaiOTCSI TOMK3MH 3HMHerO BOCXOfla HJIH 3aXOfla. PaCCTOHHHa yKa3aHHbIX 
[qeTbipex] tomck [ot nepeceqeHHa c MepnawaHOM] MeHaiOTca b 33bhchmocth 
ot uiHpoTbi; HaicjioHeHHa aocTaTOMHO xapaKTepH3yK>Tca, ecjiH yxa3aTb, mto ohh 
coBnaaaiOT c ojjhhm hs BhiaeJieHHbix HanpaBjieHHH hjih HaxoAHTca MexAy AByMa 
KaKHMH-HH6y«b H3 HHX. 

Jim onpeaejieHHa noAOxeHHa 3 oaHaKa oraocHTejibHo ropH 30 HTa mh corjxacHO 
yKa 3 aHHOMy b nepBbix KHHrax aroro comhhchhh cnoco 6 y 128 bhmhcahm 
nojiyMaromneca Ha ropH 30 HTe paccroaHHa tomck Bocxo«a h 3 axoaa Haqaji 
Kaxuoro H 3 12 ACAeHHH 3 o«HaKa no othouichhio k tomk3m nepeceqeHHa 
MepHflHaHa c toph3ohtom. 3to mh cflejiajiH aah KaxAoro miHMaTa, HaMHHaa 
ot Mepoa h k oh m a a BopHafceHOM. Jim hhx mm onpeaejiHJin Taxxe h 
yrjibi 129 h AJia h arn ma hocth bmccto Ta 6 jiHuM HanepTHjiH 8 KpyroB okojio OAHoro 
h Toro *e ueHTpa [pwc. 6.7], kotophc HyxHo npeACTaBAaTb pacnoAoxeHHHMH 

539 b iuiockocth ropH30HTa; Me?KAy hhmh coAepxaTca paccToaHHa h HaasaHHa am 
7 KjiHMaTOB. 3aTeM Mepe3 Bee 3th Kpyra mh npoBeAH A»e b33hmho 
nepneHAHKyAapHHe npaMbie, H3 kotopmx OAHa, ropH30HTaAbHaa, npeACTaBnaeT 
o6mee ceqeHHe ropH30HTa h paBHOAeHCTBeHHoro Kpyra, a Apyraa, BepraKaAb- 
Haa, — o6mee ceqeHHe ropH30HTa h MepHAHaHa; Ha HaxoAamHxca BHe Kpyra 
KOHuax ropH30HTaAbHoii npaMOH mh Hanncajin «paBHOAeHCTBeHHHe bocxoa h 
3axoA», a Ha KOHuax BepTHKajibHOH — «ceBep» h «ior». Tomho Tax xe c o6eHx 
cropoH paBHOAeHCTBeHHOH npaMOH Ha pa3HHx ot Hee paccToaHHax mh npoBCAH 
Mepe3 Bee Kpyra [qeTHpe] npaMHe jihhhh h b HaxoAamHxca MexAy xpyraMH 
7 npoMexyTKax HanncaAH am KaxAoro miHMaTa paccToaHHe no ropH30HTy 
TponHMeCKHX TOMeK OT paBHOAeHCTBeHHOH 130 , CMHTaa, MTO MeTBepTb xpyra 
cooTBeTCTByeT 90 rpaAycaM. Ilo BHyTpeHHHM kohuam 3thx jihhhh mh Hamicajm 
am K3XHHX «3HMHHe BOCXOA H 3aXOA», a AAH CeBepHHX — «AeTHHe bocxoa h 
3axoA». Jim npoMexyTOMHHx ab eHa austhx AOJieii 30AHaxa mh noMecTHAH b 
KaxAOM H3 MeTnpex npoMexyTKOB aee Apyme ahhhh, h Ha hhx 3anncaAH 
COOTBeTCTByiOIAHe 3THM AOAHM paCCTOHHHa no ropH30HTy OT paBHOAeHCTBeHHoro 
Kpyra, noMecTHB Ha3B3HHe KaxAoro 3Haxa Ha HapyxHOM xpyre. Ha 

540 MepHAHaHHOH AHHHH MH 3 anHCaAH Ha 3 B 3 HHa napajIACACH, COOTBeTCTByJOIAHe 
HM BeAHMHHH [caMOTO AAHHHOrO AHa ] B MaCaX, a Taxxe BHCOTH nOAIOCa, HaMaB 
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3anncb c HaH6ojibmero h HaH6ojiee yuajieHHoro ot ueHTpa Kpyra c 6ojiee 
131 

ceBepHbix flaHHux 

*1to6h HM£Tb B Ta6jIHWHOM BHJje BHJIHMHe HanpaBJieHHB 3aTeMHeHHH 
oTHOCHTejibHO xpyra aepe3 cepeaHHH 3HaxoB, T.e. yrjia, nojiyaaioniHeca juia 
KajKflOH OTMeM eHHOH TOHKH B nepeCeaeHHHX 30flHaKa C 60 JIbHIHM KpyrOM, 
npoBeaeHHbiM aepe3 Ha3BaHHHe tomkh, mm Taxace bmmhcjihjih h hx jyia Kaacaoro 
nojioaceHHa JlyHH c npoMexcyTKaMH b 1 najieu 3aTeMHeHna, orpaHHHHBaacb 
ToabKO (hto Bnojme «ocraTOHHo) jinnib nojioaceHHHMH npn cpe/jHeM paccToamm 
JlyHH h canTaa b 3aTMeHHax npH6;iH3HTejibHo napajuiejibHUMH uyra Kpyra 


aepe3 cepe«HHH 3HaxoB h HaicjioHHOH op6hth JlyHH 13 . 

riycrb onaTb ujih npHMepa npaMaa AB [pnc. 6.6] 6yueT 3aMeHaioiueH «yry 
Kpyra aepe3 cepe/iHHH 3HaxoB, Ha kotopoh b Toaxe A npe«nojiaraeTca 
Haxo^amHMca ueHTp Cojmua hjih TeHH, a TAE 6yaeT npaMOH, 3aMeHaiomeH 
HamioHHyK) op6nTy JlyHH. riycTb T 6yfler tohkoh, b kotopoh Haxo«HTca ueHTp 


JlyHi 



i cepe^HHe 3aTMeHHa, a A — mcctom HaxoacaeHHH aroro ueHTpa, Kor«a 
Bca JlyHa hjih TojibKo aTo 3aTMmiacb ucjihkom hjih 
T ojibKo aTo Haaana ocBemaTbca, hhhmh cnoBaMH, 3 to 
6y«eT Toaxa, b kotopoh OHa KacaeTca H3HyTpn Kpyra 
TeHH. JJajiee, E 6yaeT tohkoh, b kotopoh Haxo/iHTca 
ueHTp JlyHH, Koraa OHa TojibKo hto Haaajia 3aTMeBaTbca 
hjih, Hao6opoT, 3aKOHanjia npH6aBjiaTbca b CBeTe, T.e. 
Korua ynoMaHynje Kpyra 6yayT KacaTbca h3bhc. 3aTeM 
npoBeueM coeuHHHxejibHHe jihhhh AT, AA h AE. 

5Icho, a-ro yrjiH BAT h ATE, cootb eTCTBylouiHe 
r A E cepeuHHe BpeMeHH 3aTMeHna, 6yayT jyia Ha6jnouaTejia 

Phc. 6.6 npaMHMH, yroji BAE npeucraBjiaeT yroji, o6pa3yeMHii 

b Haaajie 3aTeMHeHHa hjih b KOHue BHxoua H3 tchh, a 
yroji BAA — o6pa3yeMHii b KOHue [ncwiHoro ] 3aTCMH£HHa hjih b Haaajie 
BHxoua H3 TeHH. OTCioua acHo, hto AE npeacraBjiaeT cyMMy paunycoB o6ohx 
KpyroB, a AA — hx pa3Hocrb. 

Bo3bMeM ujih npHMepa 3aTMeHHe, b kotopom 3aTeMHaeTca 1/2 cojiHeaHoro 
anaMeTpa b momcht cepeuHHH 3aTMeHHa. IlycTb A 6y«eT ueHTpoM Cojmua, 
Tax hto AE Bceraa jyia cpeuHero paccToaHHa JlyHH 6y«eT paBHHTbca 32; 20 
aacTaM 133 , a AT — ocraBuiaaca nojiOBHHa cojiHeaHoro unaMeTpa — 16;40 
t3khm ace aacTaM. Tax xax ranoTeHy3a EA paBHa 32;20, to AT no npnHaTOH 
BejiHaHHe 3aTeMHeHHa 6yueT paBHa 16;40; cjieuoBaTejibHo, ecjin ranoTeHy3y 
EA npHHaTb 3 a 120, to AT 6y«eT paBHa 61;51, h nocrpoeHHaa Ha Hen «yra 
6y«eT paBHaTbca 62;2 rpauycaM, k3khx onncaHHHH okojio npaMoyrojibHoro 
TpeyrojibHHKa ATE xpyr couepacHT 360. TaKHM o6pa30M, yroji AEr hjih 
BAE 6 yaeT paBHaTbca 62;2 rpauycaM, k 3 khx b «Byx npaMHx yrjiax couepacHTca 
360, hjih 31 ; 1 rpauycy, k3khx 360 6 yueT b aerapex npaMHx yrjiax. 

Zlajiee, aTo KacaeTca jiymnax aaTMeHHH, to nycrb A 6y«eT ueHTpoM tchh. 
IIocKOJibKy mh npeunojioacmiH, xax h paHee, aro JlyHa Haxo«HTca Ha cpe«HeM 
paccToaHHH, npaMaa AE 6y«eT Bcer«a paBHa 60 nacTHM, a AA — tukhm ace 
26;40 134 . H nycTb JlyHa 3aTMeBaeTca b nojioaceHHH, cooTBeTcrayioiueM 18 
najibuaM, TaK hto AT MeHbme AA Ha 1/2 anaMeTpa [JlyHH] h b ocTaTKe [npn 
BHaHTaHHH ] nojiyaaeTCa 10;0 t3khx ace aacTefl 135 . 

Tenepb, ecjin ranoTeHy3a AE couepacHT 120 aacTefl, to b AT tbkhx aacren 
6y«eT 20;0, a cootb eTCTByiomaa ei i uyra 6y«eT HMeTb 19; 12 rpa«ycoB, kukhx 
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b onHcaHHOH oxojio npaMoyrojibHoro TpeyrojibHHxa ATE oxpyacHOCTH conepacHTCa 
360. Tor«a yroji AEr hjih BAE 6y«eT HMeTb 19;12 rpaaycoB, khkhx b «Byx 
npaMbix yrjiax conepacHTca 360, hjih 9;36, kbkhx 360 6yneT b aeTbipex npaMHx 
yrjiax. Tohho Tax ace, ecjin ninoTeHy3a AA paBHa 120, to AT 6yneT paBHaTbca 
45, a cooTBeTCTByromaa eii ayra 44;2 rpaaycaM, xaxnx b onncaHHOH oxojio 
npaMoyrojibHoro TpeyrojibHHxa ATA oxpyacHocTH conepacHTca 360. Tor«a yroji 
AAF , T.e. BAA, paBHajica 6 h 44;2 rpaaycaM, xaxnx b flByx npaMbix yrjiax 
HMeeTca 360, hjih 22; 1 thkhm, xaxnx 360 coaepacHTca b aeTbipex npaMbix 
yrjiax. 

riocTynaa tbkhm ace o6pa30M h b cjiyaae apyroro xojinaecTBa najibueB h 
6epa 3HaaeHHa yrjiOB, MeHbuiHx npaMoro, nojiaraa nocjieuHHH paBHbiM 90 
rpaaycaM, xax caHTaeTca jpia xBaapam-a oxpyacHOCTH ropH30HTa, mm cocthbiuih 
Ta6jiHny H3 22 crpox h 4 ctoji6uob. riepBMH H3 hhx conepacHT hckomhc ancjia 
najibueB 3aTeMHeHHa jiyHHoro anaMeTpa b cpeaHeii (Jja3e 3aTMeHHa; btopoh 
cogepacHT nojiyaatomHeca b cojihchhhx 3aTMeHHax yrjiM b Haaajie 3aTMeHHa 
hjih xoHue ocBemeHHa; TpeTHH — yrjiM, nojiyaaroniHeca b jiyHHMx 3aTMeHHax 
b Haaajie 3aTeMHeHHa h xoHue ocBemeHHa; aeTBepTMH ace — yrjiM, 
nojiyaaiomHeca Toace npn jiyHHMx 3aTMeHHax b xoHije 3aTeMHemia h Haaajie 
ocBenxeHHa. 3Ta Ta6jiHii,a, a Taxace BHmeynoMHHyTMe xpyrn TaxoBH 136 . 

12. Ta6jiwua «HaxjiOHeHHH» 3aTMeHHH 137 


IIa;ibnhi 

Hanaro 

38TM6HHSI 

CojiHua 

H KOHeU 
Bbixofla 

M3 TeHM 

HaMajio 

3aTM6HMSI 

JlyHbl 

M KOHeu 
Bbixo^a 

Kcmeu 
aaCTHOfi 
$a3bi 3aTMe- 
HHH [JlyHbl] 
h Haaajio 
Bbixofla 

H3 TeHM 

1 

2 

3 

4 

0 

90° 0' 

90° 0' 


1 

66 50 

72 30 


2 

56 59 

65 10 


3 

49 16 

59 27 


4 

42 36 

54 34 


5 

36 35 

50 14 


6 

31 1 

46 15 


7 

25 46 

42 31 


8 

20 44 

39 2 


9 

15 51 

35 42 


10 

11 6 

32 29 


11 
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VI. 13. Onpedejienue <*HaKJtOHeHuu» 


13. OnpeaejieHHe «Hax;iOHEHMH» 

ECJIH MbI BbIMHCJIHJIH yX33aHHbIM BMUie CnOCC»6oM BpSMSHa ynOMHHyTbIX 
(J)a3, a no BpeMEHaM, kohemho, BocxouaiUHE h aaxoaaiuMe nacTH xpyra nep£3 
CepEflHHH 3H3KOB, TO no flHarpaMME [pHC. 6.7] MbI MOXCEM OnpEflEJIHTb MX 
nojioxcEHHa oTHOCHTEjibHO ropH30HTa 138 . Earn uehtp JlyHH (BHflHMbin uehtp 
npn COJIHEMHhIX 33TM£HHaX H HCTHHHHH UEHTp npH JiyHHblX 3aTMeHH»X) 



Te/ieu, \ 
Ae6a 


Cefiep 


HaxoflMTca na caMOM xpyre w£p£3 cepsuhhh 3HaxoB, to «HamiOHeHHe» b 
HaiajihHOH cjjaae 3aTMSHHa Co/iHua [/] h b kohue nacTHoii $a3bi, h b kohue 
BbIXOfla M3 T£HH JlyHbl [2, 5] MH OnpSflSJIHM nO nOJIOXCEHHIO Ha ropH30HT£ 
3axoflaui£ro b to bpems 3Haxa 3ouHaxa; «HaxjioHEHHS» xce b kohue 3aTEMHSHHa 
CojiHua |5] HjiM b Hanaas 3aT£MHEHHa h Bhixoua H3 tehh JlyHbi [7, 4] mh 
onpE^EjiaEM no nojioxcEHHio Bocxoflamsro 3Haxa 3o«Haxa 139 . Ecjih xce ueHTp 
JlyHbl HE HaxOflHTCa Ha xpyrs HEPS3 CEpSflHHbl 3HaxOB, TO, B3HB H3 TafijIHUH 
BEJIMMHHbl yrjIOB, COOTBETCTByiOIUHE yxa3aHHOMy HHCJiy najIbUSB, npHJIOXCHM HX 
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k rpaaycaM o6mero ceneHHfl ropH30HTa h Kpyra nepe3 cepe^HHU 3HaxoB 140 . 
Ecjih aeHTp JlyHbi 6yaeT ceBepHee nocjieziHero, to mu otjiojkhm yroji [a] k 
ceBepy ot 3axoflameH tomkh [ao/waicajibHoro Kpyra] AJia Hawajia 3aT£MHCHna 
CojiHua [7] h KOHita norpyaceHHa b TeHb JlyHbi [ 2 ]; /yia oKOHnaHHa ace 
npM6aBjieHHH CBeTa y CojiHua [5] h Hanajia [npH6aBjieHHa CBeTa] y JlyHbi 
[ 4 ] mu OTmiaflbiBaeM ero k ceBepy ot Bocxoflameii tomkh; «jih Haaajia 
3aT£MH£HHa JlyHbi [7 ] mu otjiojkhm ero k iory ot BocxoflaipeH tomkh, a ajih 
KOHua npn6aBjieHHa CBeTa [5] — k iory ot 3axoflameH tomkh 141 . Ecjih pemp 
JlyHH 6y.neT roacHee Kpyra Mepe3 cepe/iHHH 3HaxoB, to ajih Hanajia 3aTeMHeHHs 
CojiHua [7] h fljia KOHpa norpyaceHna b TeHb JlyHbi [ 2 ] mh otjiojkhm ero k 
iory ot 3axonHmeH tomkh, a fljia KOHua npH6aBjieHHa CBeTa CojiHija [5] h 
Hanajia npn6aBjieHHa CBeTa JlyHH [ 4] — k iory ot BOCxo/iameH tomkh; ajih 
Hanajia ace 33TeMHeHHa JlyHbi [7] — k ceBepy ot Bocxoflameii tomkh, a /via 
KOHu,a npH6aBjieHHH CBeTa JlyHbi [5] — k ceBepy ot 3axoflamen tomkh. ripn 
noMoipn 3toh npoueAypu nojiyaaeM TOMKy Ha jihhhh ropn30HTa, no othouichhio 
k KOTopoft (roBopa rpy6o, KaK mh CKa3ajin) HaKJioHHH Te tomkh cbcthji, 
KOTopHe o6pa3yioT [acTpojiorHMecKH ] 3HaMamHe momchth $a3, a hmchho HaMajio 
h KOHeu 3aTMeHHfl h nojiHoii cjiaaij. 
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Kmiea VII 


1. O tom, mto HenoflBHXHbie 3Be3flbi Bceraa coxpaHsnoT 2 

OflHO h to xe no.ioxeHHe no OTHOineHHio flpyr k Apyry 

Hsjioxhb, o Cnp, b npeflhmymHx KHHrax Bee, mto xacaeTca npaMoft h 
H axjioHHOH C(J)ep, a Taxxe npeAno.ioxeHHs oTHocHTeabHo abhxchhh Cojimja h 
JlyHbi h ycMaTpHBaeMbix hx acnexTOB MexAy co6oft, b xanecTBe ochobh 
cjieayiomeH 3a 3thm Teopmi mh noBeaeM penb o 3Be3Aax h npexge Bcero, 
coraacHO aonmecxoMy nopaAxy, o Tax Ha3HBaeMHx HenoABHXHHx SBeaaax 1 . 

STOMy npexme Bcero HyxHo npeflnoaiaTb to, mto 3Be3AN sth BnojiHe 
npaBHJibHo Ha3BaHbi HenoABHXHUMH, Tax xax ohm o6pa3yK>T Bcer^a Hen3MeHHbie 
4)Hrypbi h coxpaHaxjT oa hhhx obh e paccroaHHH oflHa ot APyroft. OAHaxo 
nocxoAbxy bcx hx ccjjepa, BMecre c xoTopoft ohh, xax 6 h cxpenjieHHbie c Heft, 
BpamaiOTca, caMa Toxe, xax bhaho, coBepmaeT co6cTBeHHoe npaBHJibHoe 
nepeMemeHHe b HanpaBjieHHH nocneAOBaTejibHOCTH 3HaxoB 30AHaxa h k BOCTOxy 
npoTHBonojioxHO nepBOMy [cyTOHHOMy 1 abhxchhkj, to Ha3BaHHe HenoABHXHoii 
x 3Toft c(J)epe HHxax He noAxoAHjio 6 h 2 . B AeftcTBHTejibHocTH xe mh haxoahm, 
hto o6a 3 th HaaBaHHH cnpaBeAAHBH, ecan ocHOBHBaTbca Ha CBHAeTeAbCTBax, 
AomeAuiHX ao Hac. BnepBHe TOAbxo rnnnapx Ha ocHOBaHHH HMeBmnxca 

Ha6AK)ASHHft CT3A 33Ay MHB3TbCa O npaBHJIbHOCTH 060 HX 3THX Ha3BaHHH, HO 
Tax xax aah stoto HyxeH 6bui oaeHb 6oabmoft npoMexyTox BpeMeHH, to oh 
BH cxaaaji cxopee aoraAKy oTHOCHTe/ibHo 3Toro, a He BnoAHe noATBepxaeHHoe 3 
3axjiK3HeHHe, Tax xax ao ero BpeMeHH 6 hao npoH3BeaOHo aninb oneHb 
He3HaaHTeAbHoe mhcao Ha6AK)AeHHft HenoABHXHHx 3Be3A, noxaayft, nax.e oahh 
TOA bXO 3anHCaHHHe ApHCTHAAOM H THMOXapHCOM, npHMCM H 3TH Ha6AK>AeHHa 
He 6bUIH HH BnOJIHe HaAeXHHMH, HH AO KOHUa AOpa6oTaHHHMH 3 . H 3 epaBHeHHH 
COBpeMeHHHX HaSjIfOACHHH C npOH3BeAeHHHMH B TO BpeMH MH Taxxe npHIIUIH 
x 3TOMy xe 3axanoaeHHK), ho yxe 6oaee npoMHo ycTaHOBjieHHOMy, Tax xax 
3 th HccjieAOBaHHH oxBaTHBajiH 6ojTbiuoft npoMexyTox BpeMeHH, a Taxxe noTOMy, 
hto 3anHCH rnnnapxa o HenoABHXHHx aBeaaax, xotophmh mh 6oabineft nacTbio 
h nojib30BajiHCb ana cpaBHeHHa, aoiiiah ao Hac b nojiHoft coxpaHHoc™. 

A to, mto He npoH3ouuio HHxaxoro H3MeHeHHa b noaoxeHHH 3Be3A no 
OTHomeHHjo APyr x APyry h Ha6aK>AeHHHe rnnnapxoM xoH(})HrypauHH ycMaTpHBa- 
lorca b HeH3MeHHOM bhac h Tenepb, npnaeM 3to xacaeTca He TOAbxo noaoxeHHft 
30AHaxaAbHHx co3Be3AHH OTHOCHTe/ibHo APyr APyra hah xe pacnoaoxeHHHx 
BHe 30A«axa co3Be3AHft no OTHomeHHK) x thxhm xe (a 3to cayMHaocb 6 h, 
ecjiH 6 h coraaCHo nepBOMy npeAnoAoxeHHio, BHcxa33HHOMy rnnnapxoM, 
yxa3aHHoe nepeMemeHHe b HanpaBaeHHH nocaeAOBaTeabHOCTH 3HaxoB coBepmajin 
OAHH AHUIb 30AHaxajIbHHe C03Be3AHa) 4 , HO 3TO BepHO Taxxe H ana C03Be3AHft, 
pacnoaoxeHHHx b noace 30AHaxa, no OTHomeHHK) x HaxoAamnMCa c o6enx ero 
cropoH BHeinHHM co3Be3AnaM, — Bee 3 to aerxo moxho noHaTb xaxAOMy, 
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xcejiaiomeMy iipoh3bccth TaKoe cpaBHeHHe h pa^H akj6bh k hcthhc nocMOTpeTb, 
6yaeT ah Bee 3 to cootb eTCTBOBaTb ocTaBJieHHHM 3anHCHM BpeMeH rnnnapxa. 

J3,ah y6eflHTejibHOCTH mh npHBOAHM 3Aecb He6oAbinoe hhcao bhiihcok H3 
ero C04HHCHHH 5 , KOTopue Jiymne Bcero MoryT caejiaTb Har^aaHHM sto cpaBHeHHe 
h nOKa3aTb, hto xoHctmrypauHH, o6pa3yeMbie 3BC3flaMH, pacnOAOJxeHHbiMH BHe 
30flHaKa, 6yayT oahh3xobhmh xax Mexmy co6oh, Tax h no othoihchhio k 

303H3KaJIbHbIM 6 . 

Tax, HanpnMep, OTHOCHTejibHO 3Be3A Paxa rnnnapx nHmeT 7 , hto 3Be3fla, 
HaxoAamaaca b iojxhoh x/iemHe Paxa [a Cnc] h Ta apxaa \fi Cnc], 
npeflinecTByromasi 8 xax ynoMaHyroii 3Be3fle, Tax h ronoBe Tunpbi, a Taxjxe 
caMaa apxaa 3Be3fla llpouHOHa [a CMi] npH6jiH3HTejibHO HaxoAaTCa Ha oahoh 
npaMOH 9 ; aeHCTBHTenbHO, cpeflHaa H3 hhx AHnib Ha noATopa najibu,a OTXjiOHaeTCa 
x ceBepy h BOCTOxy ot npaMOH, npoBeaeHHOH aepe3 ceBepHuft h kdkhhh xohuh, 
h npoMexcyToaHbie paccTOaHHa paBHH 10 . 

OTHOCHTejibHO 3BC3A JIbBa OH nHmeT, HTO H3 MeTHpex 3BC3A, HaxOflamHXCa 
b ero rojiOBe [w, e, k, X Leo], abc caMbie boctohhhc [a, e Leo] h 3Be3fla Thaph, 
HaxoAaipaaca b Haaa^e men [aiHya], nexaT Ha oahoh npaMOH 11 . JXsuicc 
npaMaa, npoBeaeHHaa aepe3 xboct JIbBa Iy8 Leo] h xoHeiHyio 3Be3ay xBOCTa 
BoAbmoH MeflBeflHuw [tj UMa], ocraBnaeT Ha oahh naaeu, x 3anagy 3Be3Ay, 
xoTopaa cnaeT nos xboctom BoAbmoft MeABeAHuu [a CVn] 12 . Tax>xe npaMaa, 
npoBCACHHaa aepe3 ynoMaHyTyio 3Be3fly noA xboctom Bojibmon MeaBeaHu.bi h 
aepe3 xboct JIbBa, cocahhht h abc npeAinecTBy khah e 3Be3AH b BoAocax 
[BepoHHxn] 13 . 

OTHOCHTejibHO 3BC3A fleBH OH nHmeT, 4T0 Mexcay CeBepHOH HOrOH fleBH 
[/< Vir] h npaBOH Horoii BoAonaca [£ Boo] pacnojioxeHbi abc 3Be3Abi 14 , H3 
xoTopux FOJKHaa [109 Boo], oahh3xoboh apxocrH co 3Be3AOH Ha [npaBoii] Hore 
Bojionaca, CMemeHa x Bocroxy ot npaMOH, npoxo^amcH aepe3 A»e oth Horn, 
a ceBepHaa, cjia6o CBeTamaa [31 Boo], HaxoAHTca Ha oahoh npaMOH c sthmh 
H oraMH 15 ; 3aTeM cjia6o CBeTamen H3 A»yx othx 3Be3A npeAinecTByiOT ABe apxne, 
xoTopue BMecTe co cjia6o CBeTameii o6pa3yiOT paBHoOeApeHHHH TpeyrojibHHx, 
BepmHHOH xoToporo HBaaeTca cjia6o CBeTamaa 16 ; o6e 3 th 3Be3AH 6yayT Ha 
oahoh npaMOH c ApxTypoM [a Boo] h iojxhoh hoidh fleBbi [X Vir] 17 . 3aTeM 
Me*ay Kojiocom [CnHxoii, a Vir] h btopoh 3Be3AOH ot xoHU.a XBOCTa Thaph 
[y Hya] 18 HaxOAaTCa Tpn 3Be3AH [57, 63, 69 Vir] Ha oahoh c hhmh npaMOH 19 ; 
cpeAHaa H3 hhx [63 Vir] 6yaeT Ha oahoh npaMoii c Kojiocom h npeAnocjieAHefi 
b xBocTe Thapm. 

Hto xacaeTCa 3Be3A b KaemHax CxopnnoHa, to npH6jiH3HTejibHO Ha oahoh 
npaMOH c A B yMa hpxhmh 3Be3A3MH KnemHeft [a, y8 Lib] HaxoAHTca x ceBepy 
apxaa TpoHHaa 3Be3Aa [m Ser], h6o no o6e ee cropoHM pacnojiOJxeHhi ABe 
MajieHbxne [36, 30 Ser] 20 . 

OTHOCHTejibHO 3Be3A CxopnHOHa oh nnmeT, hto npaMaa, npoBeAeHHaa aepe3 
nocjieAHiOK) H3 3Be3A xcajia CxopnnoHa [X Sco ] h aepe3 npaBoe xojicho 
3MeeHOciia [rj Oph], acjiht nonoaaM paccToaHne Moxay AByMa npeAmecT- 
ByiomHMH 3Be3A3MH [36, 8 Oph] Ha npaBOH Hore 3MeeHOcua 21 . jjajiee, naroe 
[8 Sco] h ceAbMoe [jc Sco] coajieHeHHa [xBocra] jieacaT Ha oahoh npaMoii c 
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apxoii 3Be3floft b cepeaHHe yKepTBeHHHxa [a Ara] 22 . 3aTeM, 6oaee ceBepHaa 
3Be3aa [a Ara] b ochob3hhh )KepTBeHHHxa [o, 6 Ara] 23 aexHT noaTH Ha oahoh 
npaMOH Me*fly naThiM coaaeHeHHeM [xBocra] [0 Sco] h cpeflHeft 3Be3flOH 
vKepTBCHHHKa, npHMepHO Ha OUHH3KOBOM paCCTOHHHH OT KaXgOH H3 3THX 3Be3fl. 

OTHOCHT&nbHO 3Be3fl CTpeabua oh nBraer, aro k BocTOxy h k iory ot BeHua 
[lOxHaa KopoHa], Haxoflameroca nog CrpeahuoM, jiexcaT /me apxwe 3Be3flbi 
[a, 13 Sgr], pacnojio^eHHwe npn6.iH3HTe.nbHO Ha paccroaHHH Tpex jioktch; h3 
hhx 6oaee xnxHaa h apxaa ]fi\, Haxoaamaaca Ha Hore CTpeabua, 6yueT 
npH6jiH3HTejibHO Ha OflHOH npaMOH co cpeaHeH [a CrA] H3 Tpex apxHx 3Be3fl 
BeHu,a [y, a, fi CrA ], pacnoaoxceHHhix b hcm k Bocroxy, h c nocaeayroiueii 
[2; Sgr ] H3 apxHx 3Be3u [£, t, a, <p Sgr ] b npoTHBonojioacHbix yraax 
aeTbipexyrojibHHxa; UBa paccTOaHHa [Mexay 3thmh TpeMa 3Be3flaMH] paBHu; 
6oaee ceBepHaa H3 hhx [a Sgr] OTxaoHaeTca ot stoh npaMOii x Bocroxy h 
HaxoflHTca Ha oshoh npaMOii c UByMa apxHMH 3Be3«aMH [£, a Sgr], 

24 

pacnojioxeHHHMH b npoTHBOjiexcamHX yraax aeThipexcTopoHHHxa . 

0 3 Be 3 flax Boaojiea oh nmneT, aro jme 6 jih3xo pacnojioxceHHwe 3 Be 3 flH b 
rojiOBe Kohh [6, v Peg ] h nocaeayioiuee naeao Boaoaea [a Aqr ] HaxoaaTCa 
npH6;iH3HTe^bHO Ha OflHOH npaMOii, napauaeabHOH npoBeaeHHOH aepe3 npeu- 
mecTByx)mee naeao Bouoaea \fi Aqr] x 3Be3ae Ha n;exe Kohh [e Peg] 25 . 
3aTeM, npeamecTBywmee naeao Boaoaea Ifi Aqr] h 6ojiee apxaa 3Be3aa l£ 
Peg ] H3 flByx Ha mee KoHa [£, £ Peg ], a Taxxce 3Be3aa Ha nynxe Kohh [a 
And] 6yayT Ha oahoh npaMOH, h hx paccroaHHa paBHH 26 . H oh nnmeT erne, 
aro npaMaa, npoBeaeHHaa aepe3 Mopay Kohh [e Peg] h BOcroaHyro [rj Aqr] 
H3 aeTbipex 3Be3A [tj, £, a, y Aqr] cocyaa [Boaoaea], aejiHT nonoaaM h noara 
noa npaMHM yrjioM npaMyio aepe3 a»e 6jih3xo pacnoaoaceHHbie 3Be3au na 
rojiOBe Kohh [ 8 , v Peg ] 27 . 

OTHOCHTejibHO xe Pn6 oh mimer, aro 3Be3aa bo pTy 6oaee ioxhoh pbi6bi 
1/3 Psc], apxaa Ha naeaax Kohh [a Peg] h apxaa Ha rpyan |yS Peg] aexaT 
Ha oaHoii npaMOii 28 . 

Hto xe xacaeTca 0bh3, to Beaymaa 3Be3aa b ochob3hhh TpeyroabHHxa 
|j8 Tri] OTXjiOHaeTca Ha oaHH naaeu x Bocroxy ot npaMOii, npoBeaeHHOH aepe3 
3Be3au Ha Mopae OBHa [a Ari] h aepe3 aeByio Hory AHapoMeaw [y And] 29 , 
flaaee, a»e Beaymne |j 6, y Ari ] h3 3Be3a Ha roaoBe OBHa h cepeanHa ochob3hhh 
TpeyrojibHHxa [T.e. cpeaHaa roaxa jihhhh, coeaHHaromeii 3Be3aw h y Tri] 
HaxoaaTCH Ha oaHoii npaMOii 30 . 

OraocHTejibHO 3Be3a Tejibpa oh nHiner, aro BOCToaHue 3Be3aM Tnaa 
[a, e Tau] h raecTaa c iora H3 3Be3a nixypu, xoropyx) Ophoh aepixHT b jicboh 
pyxe [jr 1 Ori], 6yayT Ha oaHoii npaMOii 31 . flaaee npaMaa, npoBeaeHHaa aepe3 
nepeaHHH rjia3 Teabu,a [e Tau] x ceabMoii c iora H3 3Be3a raxypa [o 2 Ori], 
ocTaBjiaeT Ha 1 naaeu x ceBepy apxyio 3Be3ay b THaaax [a Tau] 32 . 

Hto xacaeTca 3Be3a BaH3HeuoB, to oh nwineT, aro Ha oaHoii npaMOH c 
roaoBaMH BaH3HeuoB [a ,(3 Gem] HaxoanTCH Hexoropaa 3Be3aa [£ Cnc], 
OTCToaiuaa ot 3aaHeii roaoBH |/3 Gem ] Ha TpoiiHoe paccrroaHHe Me*ay roaoBaMH; 
3Ta xe caMaa 3Be3aa 6yaeT Ha OUHOH npaMOii c mxchhmh 3Be3aaMH [d,6 Cnc] 
H3 aeTbipex 3Be3fl [d,9,y,i] Cnc] Boxpyr TyMaHHocrn [ilcan] 33 . 
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TaKHM o6pa30M, bo Bcex sthx xoH(])HrypauHHx, oxBaThiBaromHx 6ojibmyio 
nacTb Been ccjjepu, mu He bhahm ao HacToamero BpeMeHH hhk3khx hsmchchuh, 
KOTopue 6buiH 6 h BOo6me 3aMeTHHMH b TeaeHHe npoTexnrax [co BpeMeH 
THnnapxa] 260 jier, a ohh BHaBiuiHCb 6 h, ecjiH 6 h aBHxceHHe k BOCToxy 
coBepuiajiH jiHrab 3Be3aH, pacnojioxceHHhie b xpyre 3oanaxa. 

Oanaxo, 4 to6h acTpoHOMbi b aajibHefimeM CMorjiH no npomecTBHH 6ojibmero 
BpeMeHH npoH3BoaHTb cpaBHeHHe Ha ocHOBaHHH eme 6ojibmero aHCJia noaoSHbix 
3 thm KOHtJjHrypauHH, mu npn6aBHM eme HeKOTopwe He BcrpeaaiomHeca b 6ojiee 
paHHHx nHcaHHax h Ha6jnoaeHHfaie h3mh KOH4)HrypauHH, xoTopue oco6chho 
jierxo MoryT 6wTb 3aMeaeHH HaaHHaa ot co3Be3aHa 0 bh3. 

flBe caMHe ceBepHbie [a, /J Ari] H3 Tpex 3Be3a [<x,/H,y Ari] Ha rojiOBe 
0 bh3 h apxaa 3Be3aa b iojxhom xojieHe ITepcea [e Per ], a Taxxe Tax 
Ha3HBaeMaa Ko3a [a Aur, Kanejuia] HaxoaaTca Ha npaMOH jihhhh 34 . 

IIpaMaa, npoBeaeHHaa aepe3 Tax Ha3HBaeMyx) Ko3y [a Aur] h caMyx) 
apxyx) H3 THaa [a Tau], npoxoaHT HeMHoro x Bocroxy ot 3Be3flH Ha 
npeamecTByxjuieft wore Bo3HHaero [i Aur] 35 . 3aTeM, Tax Ha3HBaeMaa Ko3a h 
3Be3aa, o6maa ana pacnojioJxeHHOii C3aan Horn Bo3HHaero h xoHU,a ceBepHoro 
pora Tejibua \fl Tau], nexaT Ha oaHoii npaMOH co 3Be3aoii Ha nepeaHeM iuieae 
OpHOHa [y Ori] 36 . 

flajiee, [aue] apxne 3Be3aw Ha roaoBax BaH3Heu,OB [ a, ft Gem] nexaT 
noaTH Ha oaHoii npaMoii c apxoii 3Be3aoH Ha mee rnapbi [8 Hya] 37 . 

3aTeM, aBe paaoM pacnonoxeHHHe 3Be3aH m nepeaueH aane Bojibmoii 
MeaBeaHuu [i, k UMa] h Haxoaauiaaca Ha xoHite ceBepHOH xjicuihh Paxa 
[i Cnc ] 6yayT Ha oaHoii npaMOH c 6onee ceBepHbiM H3 [aayx ] Ocjiht [y Cnc ] 38 . 
PaBHHM o6pa30M jojkhhh Oc-tchox [<3 Cnc ] h apxaa 3Be3aa IIpou.HOHa [a 
CMi] nexcaT npH6aH3HTeabHO Ha oa«OH npaMOH c Haxoaameiica Mexay hhmh 
apxoii 3Be3aoii nepea rojiOBoii rnapbi \fi Cnc] 39 . 

flajiee, npaMaa, npoBeaeHHaa or cpeaHeft [y Leo] H3 apxnx 3Be3a «a mee 
JIbBa [£, y, Tj Leo] x apxoii 3Be3ae b Twape [a Hya], ayrb-ayTb oTxaoHaeTca 
x Bocroxy ot 3Be3aH Ha cepaue JIbBa [a Leo] 40 . H npaMaa, npoBeaeHHaa ot 
apxoii 3Be3abi Ha xpecrue JIbBa [5 Leo] x apxoii 3Be3ae, Haxoaauieiica Ha 
3aaHeM 6eape Bojibmoii MeaseaHUH [y UMa], aBjiaromeiica kkkhoh 3Be3aoii 
Ha 3aaHeii cropoHe aeTbipexyrojibHHxa, ocraBjiaeT HeMHoro x 3anaay aee paaoM 
pacnojioaceHHhie 3Be3aw [v, £ UMa ] Ha xomie 3aaHeii jianw Bojibmoii 
MeaBeanuH 41 . 

3aTeM, npaMaa, npoBeaeHHaa ot 3Be3au c3aaH Ha 6eape fleBH [£ Vir] xo 
BTopoii 3Be3ae ot xoHna xBOCra ITiapM [y Hya], npoxoaHT ayTh-ayTb x 3anaay 
ot Tax Ha3faiBaeMoro Kojioca [a Vir] 42 . IIpaMaa, npoBeaeHHaa ot Kojioca x 
3Be3ae Ha rojiOBe Boaonaca \fi Boo], cnerxa OTXJioHaeTca x Bocroxy ot ApxTypa 
[a Boo] 43 . Ha oaHoii npaMoii jiexaT Taxixe Kojioc h 3Be3aH Ha xphuibax 
BopoHa [6, y Crv] 44 . Kojioc h 3Be3aa C3aa» na 6eape fleBu [£ Vir] jieixaT Ha 
oaHoii npaMoii c caMoii ceBepHoft h apxoii [?/ Boo] H3 Tpex 3Be3a Ha nepeaHeM 
xojieHe Bojionaca [rj, r, v Boo ] 45 . 

KpoMe Toro, apxne 3Be3aH KaemHeii [a, fi Lib] jiexaT noara Ha oaHoii 
npaMoii co 3Be3aoii Ha xoHu,e XBocra rnapbi [a Hya]. 5Ipxaa 3Be3aa Ha ioxhoh 
xjienme [a Lib], ApxTyp h cpeaHaa H3 Tpex 3Be3a Ha xBocre Bojibmoii 
MeaBeanuH [£ UMa] jieixaT Ha oaHow npaMoii. 5Ipxaa 3Be3aa Ha ceBepHoii 



214 VII.2. O dsuxemu c<pepu nenodeusKHux aeead a nanpaejienuu 3HUKoe 30duaKa 


KJieniHe \fi Lib], ApKTyp h 3Be3fla c3aan Ha 6eape Eojimdoh MeaBeflHUbi [y 
UMa] jiexaT Ha oahoh npaMoii 46 . 

flajiee, 3Be3aa Ha 3aaHeft rojieHH 3MeeHocu,a [£ Oph], 3Be3aa Ha naTOM 
coujieHeHHH xBOcra CKopnnoHa [6 Sco] h nepe«Haa [v Sco] H3 flByx 6jih3xo 
pacnojioxceHHhix 3Be3fl Ha era xcajie [A, v Sco] 6yayT Ha oahoh npaMoii 47 . 
FlepeflHaa [aSco] H3 Tpex 3Beaa Ha rpyaH CxopnHOHa [cr, a, z Sco] h flBe 
3Be3flH Ha KOJieHHx SineeHocua [?/, £ Oph ] o6pa3yioT paBHo6eapeHHUH Tpey- 
rojibHHK, BepmHHOH xoToporo cjiyxcHT nepejjHHa 3Be3fla H3 Tpex Ha rpyan 
CxopnHOHa 48 . 

3aTeM, 3Be3aa btopoh bcjihimhh Ha nepeaHeft, kwkhoh jioflhixcxe CTpeabua 
[yS Sgr], 3Be3fla Ha ocTpne CTpejibi [y Sgr] h 3Be3fla Ha 3aaHeM xojieHe 
3MeeHocu,a [r/ Oph] jiexcaT Ha qzihoh npaMoii 49 . 3Be3fla Ha xojieHe toh xe 
[nepeflHeft] ho™ CTpejibua [a Sgr], Haxoaamaaca no coceacTBy c [KDxchoh] 
Kopohoh, 3Be3fla Ha ocrpHe CTpeau [y Sgr] h 3Be3aa Ha nepe^HeM xojieHe 
3MeeHocua [£ Oph] aexcaT Ha o^hoh npaMOH 50 . 

KpoMe Toro, npaMaa, coeaHHaiomaa apxyra 3Be3ay b JlHpe [a Lyr] co 
3Be3flaMH Ha porax Ko3epora [a, /3, v, £ Cap ], npoxoAHT HeMHoro k BOCTOxy 
ot apxoft 3Be3flhr b Opae [a Aql] 51 . FIpaMaa, npoBeaeHHaa ot apxofi 3Be3fln 
b Opae x 3Be3ae nepBoft BeaHMHHbi bo pTy IOxchoh Ph6h [a PsA], aeaHT 
npn6jiH3HTeabHO nonojiaia paccTOaHHe Mexay flByMa hpxhmh 3Be3aaMH Ha xBocre 
Ko3epora [y, b Cap ] 52 . 

3aTeM npaMaa, npoBeaeHHaa ot 3Be3au nepBoft BeaHMHHbi bo pry JOxchom 
Ph6h x 3Be3ae Ha Mopae Kohh [e Peg], npoxoaHT hcmhoto x BOCTOxy ot 
apxoii 3Be3flH Ha 3aaHeM aneae Boaoaea [aAqr] 53 . 

flaaee, ABe 3Be3flH, mto bo pry IOxchoh Ph6h [a PsA] h kwxhoh ph6h 
[h 3 co3Be3flHa Ph6, /3 Psc ], h nepeaHHe 3Be3au aeTbipexyroabHHxa Kohh 
[ a,/3 Peg] aexaT Ha oahoh npaMOH 54 . 

M ecan xTO-HH6yab sth xOH4>Hrypau,HH CHOBa npnaojKHT x H3o6paxceHHaM 
co3Be3aHii Ha HebecHOM raofiyce rnnnapxa, to HaitaeT, mto ohh Tenepb 
npH6iiH3HTejibHO TaxoBbi, xaxHMH 6huiH noaoaceHna hx Ha rao6yce coraacHO 
3anHcaM hx Ha6aroaeHHH BpeMeH [rnnnapxa ] 55 . 

2. O tom, mto c(])epa HenoaBHXHbix 3Be3a coBepuiaeT 
HexoTopoe aBHxeHHe b HanpaBaeHHH nocaeaoBaxeabHOCTH 3HaxoB xpyra, 
npoxoaamero nepe3 cepeanHbi 3oanaxaabHbix co3Be3aHH 

H3 3THX H HM nOflOfiHHX Ha6aK)fleHHH MH MOJKCM yCT3H0BHTb, MTO BCe 
3Be3abi, Ha3HBaeMHe o6hhho HenoaBHxcHHMH, coxpaHaioT oaho h to ace 
B33HMHOe nOJIOXCeHHe H HMeiOT OflHO HTOXe flBHXCeHHe. Ho, xpOMe TOTO, HX 
cc{)epa coBepraaeT HexoTopoe cbohctbchhoc eik aBHxceHne b cropoHy, nporaBO- 
nojioxcHyx) BpameHHio MHpa, a HMeHHO b HanpaBJieHHH nocjieaoBaTeabHocTH 
3HaxoB, T.e. ABHxeHHio dojibmoro xpyra, npoBeaeHHoro aepe3 nojirocu 
paBHoaeHCTBeHHoro xpyra h xpyra aepe3 cepeaHHH 3oaHaxajibHbix co3Be3anH. 
HaM jierae Bcero y6eflHTbca b stom, ecan 33MeTHTb, mto oshh h Te xe 3Be3flH 
b apeBHocTH h b Hame BpeMa He coxpaHaioT oaHHaxoBHx paccToaHHH no 
OTHoraeHHio x ToaxaM coaHueBopoTOB h paBHoaeHCTBHii , ho Bceraa b 6oaee 
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no3AHHe BpeMeHa sth 3Be3flu hmciot Eojibrnne paccToaHHH ot sthx ronex b 
H anpaBjieHHH nocjieaoBaTejibHOCTH 3HaKOB 56 . 

fleHCTBHTejibHO, Twnnapx b cbocm comhhchhh «0 CMenjeHHH cojiHueBopoTHbix 
H paBHOfleHCTBeHHblX TOHeK», COnOCTaBJIHH JiyHHHe 3aTMeHHfl, TOHHO Ha 6 jHO- 
aeHHbie hm c3mhm, c 6 ojiee paHHHMH, HaSjnoaeHHbiMH THMoxapncoM, nojiywaeT 
BHMHcneHHeM, 4to b Ha 6 jnofleHH«x ero BpeMeHH Kojioc otctojui ot tohxh 
oceHHero paBHoaeHCTBHH Ha 6 rpaaycoB b HanpaBjieHHH npoTHB nocjieaoBaTejib- 
hocth 3 H 3 KOB, a b Ha 6 jiK)fleHHHx TnMOxapHca npH6jiH3HTejibHo Ha 8 rpaaycoB. 
O 60 BceM 3tom oh roBopHT Tax: «MTax, ecjiH, HanpnMep, paHbrae Kojioc Ha 
3 oanaKe npearaecTBOBaji Tonxe oceHHero paBHoaeHCTBHH no aojiroTe Ha 8 
rpaaycoB, to b HacToamee BpeMa Ha 6 rpaaycoB», h Tax aajiee 57 . Oh aoxa3HBaeT, 
hto Taxoe xe OTcryiuieHne b HanpaBjieHHH nocjieaoBaTejibHOCTH 3HaxoB 
npoH3onuio nonra h y Bcex apyrnx 3Be3a, jyia xoTopux 6mjio npoH3BeaeHO 
cpaBHeHne 58 . A mh, cpaBHHBaa b Hame BpeMa bhahmhc paccToaHHa 
HenOaBHXHHX 3Be3fl OT Toaex COJIHUeBOpOTOB H paBHOfleHCTBHH C 3anHCaMH 
Ha 6 jnoaeHHH rnnnapxa, tohho Tax xe Hanum nepeMemeHne hx b HanpaBjieHHH 
nocjieaoBaTejibHOCTH 3HaxoB, coBepniaiomeeca b Tex xe nponopunax, xax h 
npeainecTByKimee. 3to HCCJieaOBaHHe mh npoH3BejiH npn noMonjH npeaBapHTejib- 
ho nocTpoeHHoro hhmh HHcrpyMeHTa zyia Ha 6 jnoaeHHH pa3JiHHHHx paccroaHHii 
JlyHH ot CojiHu,a. fljia 3Toro oshh H3 xpyroB acrpojia 6 HH mh yCT 3 H 3 B jihb3jih 
no HanpaBjieHHK) x BHjjHMOMy bo BpeMa Ha 6 jnoaeHHa nojioxeHHio JlyHH, a 
BTOpOH noBopaaHBajiH x HCCjieayeMOH 3Be3ae Tax, hto6h h 3Be3ay, h JlyHy 
MOXHO 6 bUIO Ha 6 jH 0 aaTb B COOTBeTCTByiOmHX nOJIOXeHHHX. TaXHM HMeHHO 
o6pa30M no paccroaHHHM ot JlyHH mh h onpegejiaeM nojioxeHHe xaxaon b 
OTJiejIbHOCTH apXOH 3Be3flH 59 . 

B xanecTBe oaHoro H3 npnMepoB mh npnBeaeM Ha 6 jnoaeHHe bo 2 roa 
AHTOHHHa, b 9-ii aeHb eraneTcxoro Mecaua OapMyra 60 . Koraa CojiHpe yxe 
3 axoaiuio b AjiexcanapHH h b MepnanaHe ctohji nocjieaHHH rpaayc Tejibua, 
T.e. 6hjio 51/2 paBHoaeHCTBeHHHx MacoB nocjie nojiyaHa 9-ro ancjia, mh 
Ha 6 jnoaajiH BHflHMoe paccTOaHHe JlyHH ot Cojmua, HaxoaHBineroca npnMepHO 
Ha 3 rpaayce Ph6, h nojiymuin 921 /s rpaayca. Mepe 3 nojmaca, xoraa CojiHu,e 
yxe 3anuio h b MepnaHaHe CToajia nepBaa aeTBeprb Bjih3hci;ob [T.e. 7;30 
rpaaycoB EjiH3HeuoB], BnanMoe nojioxeHHe JlyHH onpeaejiajiocb t3xhm xe 
nojioxeHHeM xpyra acTpojia 6 HH, h 3Be3aa Ha rpyan JIbBa [a Leo], BH3HpyeMaa 
npn noMomH BToporo xpyra acrpoJiaEHH, oxa3ajiacb Ha paccToaHHH ot JlyHH 
b 571/6 rpaaycoB b HanpaBjieHHH nocjieaoBaTejibHOCTH 3HaxoB no xpyry, 
npoxoaameMy <iepe3 cepeanHH 3oanaxajibHHx C03Be3ann. 

B nepBOM Ha6jnoaeHHH hcthhhoc nojioxeHHe CojiHu,a 6hjio oaeHb 6jih3xo 
x 31/20 rpaaycaM Ph6, Tax hto npn BHaHMOM nojioxeHHH JlyHH Ha paccToaHHH 
92 Vs rpaaycoB b HanpaBjieHHH nocjieaoBaTejibHOCTH 3HaxoB oHa Haxoamiacb 
npn6jiH3HTejibHO Ha 51 /5 rpaaycax BjiH3Heu,OB, rae OHa h aojixHa 6buia 
HaxoaHTbca corjiacHO HamHM ochobhhm rnnoTe3aM. Hepea nojiaaca xe JlyHa 
aojixHa 6buia npoaBHHyTbca npH6jiH3HTejibHO Ha 1/4 rpaayca b HanpaBjieHHH 
nocjieaoBaTejibHOCTH 3HaxoB h no cpaBHeHHio c nepBHM nojioxeHHeM HMeTb 
napajuiaxTHaecxoe CMemeHHe npH6jiH3HTejibHO b Vi 2 nacrb rpaayca npoTHB 
nocjieaoBaTejibHOCTH 3HaxoB. CjieaoBaTejibHO, BHaHMoe nojioxeHHe JlyHH nepe3 
nojinaca aojixHO 6hjio 6HTb Ha 5V3 rpaaycax Ejih3hcuob, Tax hto 3Be3aa Ha 
rpyan JIbBa, nocxojibxy BHaHMoe ee paccTOHHHe ot JlyHH 6hjio 57 V6 rpaaycoB 
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b HanpaBjieHHH nocjieaoBaTejibHocra 3H3 kob, Haxoanjiacb Ha 21/2 rpaaycax JIbBa 
h, cjieaoBaTejibHO, oTcroajia Ha 321/2 rpaayca ot tohxh jieTHero cojiHueBopoTa 61 . 

Ho b 50 roa TpeTbero nepnoaa Kajmnna 62 , xax 3anHcaji rnnnapx ncxoaa 

H3 CBOHX Ha6jIK)fleHHH, 3Ta 3BC3fla OT TOH JKe C3M0H TOHXH JICTHCTO COJIHUCBOpOTa 
OTcroajia Ha 291/21/3 rpaaycoB b HanpaBjieHHH nocjieaoBaTejibHocra 3H3kob. 
CjieaoBaTejibHO, 3Be3aa Ha rpyan JIbBa nepeaBHHyjiacb b HanpaBjieHHH 
nocjieaoB3TejibHocTH 3H3K0B Ha 2V$ rpaayca no xpyry, npoxoaameMy aepe3 
cepeaHHbi 30flHaKajibHbix co3Be3flHH 3 a nepnoa ot BpeMeHH Ha6jnoaeHHH 
Tnnnapxa ao Haaajia uapcTBOBaHHa Ahtohhh3, xoraa h mh npoH3Bejm 6ojibmyio 
nacTb HaOjnoaeHHH 3 a noaoxceHHaMH HenoaBHxcHbix 3Be3fl 63 , T.e. npn6jin3HTejibHO 
3 a 265 jieT 64 . H 3 3Toro ofiHapyxcHBaeTca, hto nepeMeipeHne b HanpaBjieHHH 
nocjieflOBaTejibHOCTH 3HaxoB cocraBjiaeT npH6jiH3HTejibHO 1 rpaayc 3 a 100 JieT. 
rio-BHAHMOMy, Tax xce npeanojiaraji h ninnapx, ecjiH cyaHTb no cjieayiomHM 
ero cjiOBaM b xHHre «0 npoaojuKHTejibHOcra roaa»: «Ecjih no stoh npnmiHe 
paBHoaeHCTBeHHhie h cojiHueBopoTHue tohxh nepeaBHraiOTca npoTHB nocjieao- 
BaTejibHocTH 3H3KOB 3oanaxa He MeHee, neM Ha coTyio nacTb rpaayca 3 a oahh 
roa, to Heo6xoaHMo, hto6h b 300 jieT ohh nepeaBHrajincb Ha paccroaHHe, He 
MeHbmee 3 rpaaycoB» 65 . 

npoH3BeaH noaofiHbiM xe o6pa30M Ha6jnoaeHHe paccroaHHH ot JlyHN aaa 
Kojioca [a Vir] h HanOojiee apxnx 3Be3a b6jih3h cpeaHeii oxpyxHocra 3oaHaxa, 
a 3aTeM [onwpaacb Ha hhx] h Ha6ji kuchma ocrajibHbix 3Be3a 66 , mh HanuiH, 
hto hx B33HMHHe paccroaHHa npH6jiH3HTejibHO TaxoBH xe, xax hx Ha6aioaaji 
h rnnnapx, paccroaHne xe ot Toaex cojmueBopoTOB h paBHoaeHCTBHii no 
cpaBHeHHio c 3anHC3HHHMH pHnnapxoM b xaxaoM cjiynae y b ejramuiHCb 
npn6jiH3HTejibHO Ha 2? / 3 rpaayca b HanpaBjieHHH nocjieaoBaTejibHocra 3na- 


3 . O tom, hto ctjiepa HenoaBnxHbix 3Be3a cOBepuiaeT aBHxeHne 

BOxpyr nojiiocoB 3oaHaxa b HanpaBjieHHH nocjieaoBaTejibHocra 3HaxOB 

Ha OCHOBaHHH CXa3aHHOTO HaM CT3H0BHTCH nOHHTHHM, HTO ccjiepa 
HenoaBHxcHHx 3Be3fl coBepmaeT b HanpaBjieHHH nocjieaoBaTejibHOCTH 3HaxoB 
npn6jiH3HTejibHO Taxoe nepeMemeHne no oxpyxHocm, npoxoaamen nepe3 
CepeflHHH 30flHaxajIbHHX C03Be3flHH. Ilocjie 3T0TO HaM HyXHO HCCJieflOBaTb 
xapaxTep aroro aBHxeHna, hhhmh cjiOBaMH, ycTaHOBHTb, coBepmaerca oho 
BOxpyr nojiiocoB paBHoaeHCTBeHHoro xpyra hjih xe BOxpyr nojiiocoB HaxjiOHHoro 
xpyra, npoxoaamero nepe3 cepeaHHH 3oaHaxajibHHx co3Be3aHH. 3to moxho 
6hjio 6h ycTaHOBHTb h Ha OCHOBaHHH paccMOTpeHHoro Bunie nepeMemeHHa no 
aojiroTe, Tax xax 6ojibiime xpyra, npoBoaHMbie nepe3 nojnocn oaHoro H3 
yxa3aHHHx xpyros, OTcexaiOT Ha apyroM xpyre HepaBHue ay™, ecan, xohchho, 
npn He3H3HHTeabHocTH nepeMemeHHa no aojinyre b TeneHne paccMaTpnBaeMoro 
He6oabinoro npoMexyTxa BpeMeHH B03HHxaiomas ot aroro pa3HHu,a He oxaxerca 
HenyBCTBHTejibHOH. Jlyarae Bcero aro yacHHTb, HCcaeaoBaB nepeMemeHHa no 
nrapoTe Mexay nporaeaniHM h HacroauiHM BpeMeHeM. OaeBiiaHO, xpyr, 
paBHoaeHCTBeHHHH hjih npoxoaamHH aepe3 cepeaHHH 3oaHaxajibHbix co3Be3anH, 
aJia noaiocoB xoToporo 3se3abi 6yayT, conaacHO Ha6aioaeHHHM, coxpaHaTb oaHo 
h to xe paccroaHne no uinpoTe, h oxaxerca tcm, no xoTopoMy coBepraaeTca 
aBHixeHHe ccJjepM [HenoaBHXHhix 3Be3a] 68 . 
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rnnnapx tohho Tax xe npeanoaaraeT, uto BpameHae nponcxoanT Boxpyr 
nojiiocoB HaicjiOHHoro xpyra. JleHCTBHTenbHO, b KHHre «0 cMemeHHH cojiHue- 
BopoTHbix h paBHoaeHCTBeHHhix Toaex» oh npHBOflHT [b Kaaecrae npHMepa] 
tot xe caMHH Kojioc, KOTopMH no Ha6jiioaeHHHM h THMoxapaca, h ero 

Co6cTBeHHHM COXpaHHJI HCH3MeHHOH BCJIHHHHy CBOCTO paCCTOHHHH nO HIHpOTe 
no OTHOmeHHio He k paBHoaeHCTBeHHOMy xpyry, a k xpyry, npoxoaameMy 
nepe3 cepea«HH 3oanaxaabHHx co3Be3flHH. 3Ta 3Be3aa h paHbrae, h Tenepb 
Haxoaanacb Ha 2 rpaayca ioxHee xpyra, npoxoaHBinero nepe3 cepeaHHbi 
30flHaXajXbHbIX C03Be3flHH. Ha OCHOBaHHH 3T0ro B XHHre «0 npOAOJIXHTenbHOCTH 
roaa» oh nojiaraeT, hto 3to aBHxeHHe MoxeT coBepmaTbca Tojibxo Boxpyr 
nojix)coB 3oanaxa. OflHaxo, no ero co6ctbchhhm caoBaM, oh coMHeBaeTca b 
nojiHoft HaaexHocra Ha6nx)AeHHH TnMoxapHca, Tax xax ohh npoH3BoanaHCb 
aocraTOHHO rpy6o, a Taxxe h nocxoabxy 3a npomeamee BpeMsi He Haxonmiocb 
eme aocraTOHHOH pa3HHu,H ona toto, hto6h moxho 6njio caeaaTb HaaexHHe 
BHBOflH. OflHaXO MH, npHniefllUHe X TOMy xe BHBOaV Ha OCHOBaHHH Ha6jIK>aeHHH 
h 3a 6ojibmHii npoMexyTOx BpeMeHH, h nonTH aaa Bcex HenoaBHXHHX 3Be3a, 
MOxeM yxe canraTb 3HaaHTejibHO jiynme ycraHOBjieHHHM noaoxeHHe, hto 
jjBHxeHHe HenoflBHXHbix 3Be3fl coBepmaeTCH Boxpyr noaxKOB HaxaoHHoro xpyra. 
fleHCTBHTejibHO, Ha6jnoaaa ana xaxaoii 3Be3flbi ee paccroaHHe no mHpoTe ot 
xpyra, npoxoaamero aepe3 cepeflHHM 3oaHaxaabHHx co3Be3aHH, T.e. no 
6ojibraoMy xpyry, npoBeaeHHOMy aepe3 ero noax>CH, mu HanuiH, hto oth 
paccroHHHH aBjiaioTCH hjih TaKHMH xe, xaxHe 6 hjih 3anHcaHH h co6paHu 
THnnapxoM 69 , vum xe OTaHaaiomHMHca Toabxo Ha oaeHb Manwe BejiHHHHbi, 
xoTophiMH moxho npeHe6peab npn Ha&noaeHHax. 

Hto xe xacaerca paccrosiHHii [3Be3a] ao paBHoaeHCTBeHHoro xpyra, 
OTCHHTNBaeMNx no 6ojibmOMy xpyry, npoBeaeHHOMy aepe3 ero nojnocu, to 
onpeaejieHHbie h3mh hx bcjihuhhh He coBnaaaiOT hh c 3anHcaHHbiMH rnnnapxoM 
b Ha6jiWfleHHax Taxoro poaa, hh c tcmh, xoTopue eme paHbme 6 hjih nojiyaeHbi 
THMoxapncoM. H 3 hhx, oaHaxo, mu eme HaaexHee ycraHOBnaH TOxaecTBeHHOcTb 
mnpoT [3Be3a ] no OTHOmeHHio x xpyry, npoxoaameMy aepe3 cepeanHbi 
30 flHaxajibHbix co3Be3flHH. B nojiymapHH, HaymeM ot 3HMHero Tponnxa x 
jieraeMy nepe3 Toaxy BeceHHero paBHoaeHCTBHa, noaoxeHHa 3Be3a oraocHTeabHo 
paBHoaeHCTBeHHoro xpyra oxa3aancb 6oaee ceBepHUMH, aeM 6 ujih paHee, a b 
npoTHBonojioxHOM noaymapHH — 6oaee ioxhhmh. B6jih3h paBHoaeHCTBeHHHx 
Tonex b paccToaHHHx noaynajiHCb 6oabmHe pa3HOCTH, a b6jih3h Toaex 
cojiHueBopoTa — MCHbrnne, h nonra Bceraa nponopuHOHajibHbie nepeMemeHHHM 
b aojiroTe, xoraa 0Tpe3xn 3oanaxaabHoro xpyra no OTHomeHHK) x paBHoaeHCT- 
BeHHOMy xpyry CTaHOBHjincb 6oaee ceBepHHMH vuin 6oaee ioxhumh. Hto6h 
caeaaTb H3JiaraeMoe 6oaee noHarabiM, mu npHBeaeM ana xaxaoro H3 
ynoMaHyTux noayraapHii 3anncaHHbie paccTOaHHa 3Be3a no mnpoTe ot 
paBHoaeHCTBeHHoro xpyra, H3MepeHHbie no 6oabraoMy xpyry, npoBeaeHHOMy 
aepe3 ero noax)ca, no THMOxapncy, no rwnnapxy, a 3aTeM h Hamn, nojiyaeHHbie 
t3xhm xe o6pa30M. 

5Ipxaa 3Be3aa b Opae [a Aql], no 3amicaM TnMoxapHca, oxa3NBaeTCa 
ceBepHee paBHoaeHCTBeHHoro xpyra Ha 54^ rpaaycoB, y Tnnnapxa Tax xe, 
Toraa xax mu HanuiH 5 V 2 V 3 rpaaycoB. CpeaHaa 3Be3aa ITaeaa [rj Tau] 70 , no 
3anncaM THMoxapnca, pacnoaaraaacb ceBepHee paBHoaeHCTBeHHoro xpyra Ha 
141/2 rpaaycoB, no rnnnapxy — Ha 151/6 rpaaycoB, a mu nonyamiH I 6 V 4 . 
5Ipxaa 3Be3aa Hiaa [« Tau], no 3anncaM THMoxapnca, 6hiaa ceBepHee 
paBHoaeHCTBeHHoro xpyra Ha 81/21/4 rpaaycoB, a no nmnapxy — Ha W 2 V 4 , 
mh xe nonyamiH 11 rpaaycoB. CaMaa apxaa 3Be3aa Bo3HHaero, Ha3HBaeMaa 



218 


V1I.3. O deuxenuu ctpepu nenodeuxubix see3d aoicpye nojuocoa soduaKa 


K 030 H [a Aur], no 3annc9M Apncrmuia, pacnojiaraaacb ceBepHee paBHoaeHCT- 
BeHHoro Kpyra Ha 40 rpaaycoB, a no rnnnapxy — Ha 40%, mu xe Hanuin 
BejiHHHHy 41% rpaayc. 3se3aa Ha nepeaHeM miene OpnoHa [y Ori], no 3anncaM 
THMOxapnca, ctoht Ha 1% rpaayc ceBepHee paBHoaeHCTBeHHoro xpyra, no 
rnnnapxy xe — Ha 1% rpaaya, mu xe nojiymuin paccroaHne b 2% rpaayca. 
3Be3ay Ha 3agHeM iuiene OpnoHa [a Ori] TnMoxapnc 3anncHBaeT ceBepHee 
paBHOaeHCTBeHHoro xpyra Ha 31/2% rpaayca, Tnnnapx — Ha 4%, a mu 
nonynmiH 51/4 rpaaycoB. 5Ipxan 3Be3aa bo pTy Ilea [a CMa], no 3anncsiM 
THMOxapnca, pacnoaoxeHa wxHee paBHoaeHCTBeHHoro xpyra Ha 16% rpaaycoB, 
no rnnnapxy — Ha 16, a mu Hainan 151/2% rpaaycoB. IlepeaHsia sipxasi 3Be3aa 
Ha ronoBax Ean 3 Heu,OB [a Gem ], no 3 anncaM Apncnuiaa, pacnoaoxeHa ceBepHee 
paBHoaeHCTBeHHoro xpyra Ha 33 rpaayca, no rnnnapxy — Ha 33%, a mu 
nonyanan 33% rpaayca. CaeayiomyK) H 3 hhx \fi Gem] Apncraaa 3 anHCHBaeT 21 
pacnojKnxeHHOH ceBepHee axBaTopa Ha 30 rpaaycoB, rnnnapx aaeT croabxo xe, 
mu xe Hainan 30V6 rpaaycoB 71 . 

Bee 3 th aaHHbie noayneHbi /yia Toro H3 BHmeyxa3aHHwx noaymapHn, 
xoTopoe b cBoeM npoTHxeHHH no aojiroTe BxaxinaeT ronxy BeceHHero 
paBHOfleHCTBHH. IIpH 3TOM Oxa3HBaeTCH, UTO n0a0XCHH9 OTHOCHTejIbHO 
paBHoaeHCTBeHHoro xpyra, HabaioaeHHHe b 6 ojiee n03aHee BpeMa, CTaan no 
mHpoTe 6 ojiee ceBe phumh, neM 6 hum paHbme, npnneM H3MeHeHHa ana 3Be3a, 
pacnojioxeHHhix y Tonex ccuiHueBopoTOB, BOo 6 m,e MajiM, a aaa 6 jih3xhx x 
paBHOaeHCTBeHHHM aocraxoMHO 3HaaHTejibHM. Bee arc aBjiaeTca caeacTBneM 
BpameHna b HanpaBjieHHH nocaeaoBaTeabHOcrn 3HaxoB Boxpyr noaiocoB 
HaxjiOHHoro xpyra, Tax xax pacnoaoxeHHue aaabme OTpe3XH aroro noayxpyra 
Bceraa craHOBHTca 6 oaee ceBepHbiMH, neM npeamecTByromne hm, h pacnoao- 
xchhnc B6aH3H paBHOfleHCTBeHHHX Toaex aaiOT 6 oabuine oTxaoHeHHH, a b 6 jih 3 h 
TO aex cojiHiteBopoTa — MeHbmHe. 

B npoTHBonojioxHOM noaymapnn 3Be3ay Ha cepaue JIbBa [a Leo ] THMOxapnc 
3anHCHBaeT pacnoaoxeHHoii ceBepHee paBHoaeHCTBeHHoro xpyra Ha 21% rpaayc, 
rnnnapx — Ha 20%, a mu Hanuin 19%%. Tax Ha3biBaeMbin Kojioc [a Vir] 22 
TnMoxapnc 3anncHBaeT pacnoaoxeHHHM ceBepHee paBHoaeHCTBeHHoro xpyra Ha 
1% rpaayc, Tnnnapx — Bcero amnb Ha %, a mu Hanuin, hto oh 6yaeT ioxHee 
paBHoaeHCTBeHHoro xpyra Ha % rpaayca. CaMyio xpanHioio 3Be3ay H3 Tpex b 
xBOcre Bojibmon MeaBeanubi [tj UMa] ApncTiuui 3anncbiBaer ceBepHee 
paBHoaeHCTBeHHoro xpyra Ha 61% rpaayc, Tnnnapx — Ha 60%%, a mu 
noaynnan 59% rpaaycoB. BTopaa 3BC3aa ot xoHua, Haxoaamaaca b cepeanHe 
xBOCTa [£ UMa], no 3anncaM Apncnuiaa, pacnoaoxeHa ceBepHee paBHoaeHCT- 
BeHHoro xpyra Ha 67% rpaaycoB, no rnnnapxy — Ha 66 %, a mu Hanuin 65 
rpaaycoB. TpeTbfl ot xomia 3Be3aa, HaxojsimaacJi xax 6 h b Hanaae xBocra 
[e UMa], no 3annc«M Apncraaaa, ceBepHee paBHoaeHCTBeHHoro xpyra Ha 
68 % rpaaycoB, no rnnnapxy — Ha 67% 72 , a mu noaynnan 66 % rpaaycoB. 
ApxTyp [a Boo], coraacHO 3annc9M TnMoxapnca, Haxoanacsi ceBepHee 
paBHoaeHCTBeHHoro xpyra Ha 31% rpaayc, corjiacHO rnnnapxy — Ha 31, a 
mu nojiymuin 29%%. H3 apxnx 3Be3a b xjiemHax CxopnnoHa HaxoaamyiocH 
Ha xOHue ioxhoh xjiemHH [a Lib] TnMoxapnc 3annCHBaeT 6oaee ioxhoh 
paBHoaeHCTBeHHoro xpyra Ha 5 rpaaycoB, Tnnnapx — Ha 5%, a mu nojiymum 
7% rpaaycoB. Haxoaauiasicsi b xoHue ceBepHon xjiemHH \§ Lib], no 3annc9M 23 
TnMoxapnca, pacnojioxeHa ceBepHee paBHoaeHCTBeHHoro xpyra Ha 1% rpaayc, 
no Tnnnapxy — Toabxo Ha % rpaayca, a mu HamjiH, hto OHa 6 yaeT Ha 
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1 rpaayc roxHee paBHoaeHCTBeHHOro Kpyra. flpxyio 3Be3ay Ha rpyjm CxopriHOHa, 
TaK Ha 3 HBaeMHH AHTapec [a Sco], THMOxapHC 3anHCHBaeT xax pacnojioxeHHyio 
xnxHee 3KB3Topa Ha ISV 3 rpaaycoB, Tminapx — Ha 19, a mh nojiymum 
201/4 rpaaycoB 73 . 

Th-ax, H3 Bcero aroro nojiynaeTCH npoTHBOnoaoxcHoe [ycTaHOBjieHHOMy 
paHee ] caeacraHe, a hmchho: 6ojiee no3flHHe no mnpoTe nojioxeHHH 
OTHocHTejibHO paBHoaeHCTBeHHoro xpyra caejiaancb 6ojiee ioxhhmh no cpaB- 
hohhk) c 6ojiee paHHHMH nponopuHOHajibHO [bpcmchhum npoMejxyrxaM h 

nOJIOXeHHHM ]. 

TaKHM o6pa30M, moxcho 3 aioiK)qHTb, mto nepeMemeHne cc^epw HenoaBHXHHx 
3Be3a no aojiroTe coBepmaercg b HanpaBJiCHHH nocjieaoBaTejibHocm 3HaxoB h, 
xax mh cxa3ajiH, npH6jiH3HTejibHO Ha 1 rpaayc b 100 jieT, a hmchho Ha 
23^3 rpaayca 3 a 265 Jier, npoTexniHX Mexmy TnnnapxOBHMH h HaniHMH 
Ha6jnoaeHHHMH; h Bee aro ycraHaBjiHBaeTCH rjiaBHHM o6pa30M Ha ochob3hhh 
pa3HocTen b mHpoTe Tex 3Be3a, hto pacnojioxceHH 6 jih3ko k paBHoaeHCTBeHHHM 
TOHKaM. 

fleiicTBHTejibHO, cpeaHHH H3 Iljieaa [tj Tau], no Tnnnapxy, Haxoaanacb 
ceBepHee axBaTopa Ha 151/6 rpaaycoB, mh *e Hainan 161 / 4 , Tax hto b npoTexmee 
AO Hac ot Tnmiapxa BpeMH OHa crajxa Ha IV 12 rpaayc 6ojiee ceBepHoii; 
npH6jiH3HTejibHO Taxyio xce pa3HHiiy b mHpoTe oraocHTeabHO SKBaropa 
npoH3BeayT 3 a to xce BpeMH 2 V 3 rpaayca 3oaHaxajibHoro xpyra b xOHU.e 0bh3 
npn nepeMemeHHH no aoaroTe b HanpamieHHH nocaeaoBaTeabHocTH 3HaxoB Ha 
3tot HHTepBan 74 . Tax Ha3HBaeMaa Ko3a [a Aur], HaxoaHBmaacH, no Tnnnapxy, 
ceBepHee axBaTopa Ha AQVs rpaaya®, a no HamHM Ha6jnoaeHnaM — Ha 
411/6, CTajia 6oaee ceBepHOH Ha Vs rpaayca; Ha 3Ty caMyro BeaHHHHy onarb 
6yayT pa3JiHnaTbca ninpoTH oTHOCHTeabHO axBaropa npH nepeMemeHHH cepe«HHH 
Tejibua Ha 2 V 3 rpaayca no 30anaxajibH0My xpyry 75 . 3Be3aa Ha nepeaHeM ruiene 
OpnoHa [y Ori], HaxoflHBmaaca, no rnnnapxy, ceBepHee oxBaropa Ha IV 5 , a 
no HamHM Ha6jnoaeHHHM — Ha 21/2 rpaayca, craaa 6o;iee ceBepHon Ha V 3 
rpaayca; npn6^H3HTejibHO Ha Taxyio BejiHMHHy 6yayT onsrrb OTannaTbca no 
mnpoTe othochtcjibho sxBaTopa 2 V 3 rpaayca 30flHaxajibHoro xpyra 3a flByMH 
TpeTHMH Tejibpa 76 . 

Tax xe b npoTHBonoaoxHOM nojiymapnH Kojioc, HaxoaHBmHHca, no 
Tnnnapxy, ceBepHee sxBaTopa Ha ^5 rpaayca, a no HamHM HaOjnoaeHHsiM — 
roxcHee Ha 1/2 rpaayca, craa 6ojiee ioxhhm Ha W \2 rpaayc; Ha Taxyio BejinanHy 
onaTb 6yayT OTjiHaaTbca no mnpoTe oraocHTejibHO oxBaropa 3Be3flH b xoHpe 
fleBH npn nepeMemeHHH Ha 2 V 3 rpaayca no 3oaHaxaabHOMy xpyry 77 . 3Be3aa 
Ha xoHpe xBocTa Bojibmoii MeaBeanuu [rj UMa], HaxoaHBmaaca, no Tnnnapxy, 
ceBepHee sxBaTopa Ha 601/21/4 rpaaycoB, a no HamHM HaOaioaeHHaM Ha — 
59 V 3 rpaaycoB, craaa 6oaee ioxchoh Ha H/12 rpaayc, Ha Taxyio xe BeananHy 
no mnpoTe OTHOcnreabHO sxBaTopa 6yayT OTjiHaaTbca 3Be3abi y nepBbix rpaaycoB 
3Haxa BecoB npn nepeMemeHHH Ha 2 V 3 rpagyca no 3oanaxajibHOMy xpyry 78 . 
ApxTyp, HaxoaHBmHHca, no Tnnnapxy, ceBepHee axBaTopa Ha 31 rpaayc, a no 
HamHM Ha6jnoaeHHHM — Ha 2W2V3 rpaaycoB, CTaa 6ojiee kjxhhm Ha 11/6 
rpaayc, Ha Taxyio xe BejiHHHHy npH 6 jiH 3 HTeabHO pa3JiHnaiOTCfl no mnpoTe 
OTHocHTeabHO sxBaTopa 3Be3flH nepBOH Tpero KjiemHen npn nepeaBHxceHHH Ha 
2^3 rpaayca no 3oanaxaabHOMy xpyry 79 . 
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Bee H3JioxeHHoe, noxaayii, CTaHeT aaa Hac eme 6oaee hchhm Ha oCHOBaHnn 
caeayioiuHx Ha6aioaeHHii 80 . 

THMOxapac nnmeT, hto oh npoH3Bea b AaexcaHapHH Taxne Ha6aioaeHHa. 
B 47 roa nepBoro 76-aeTHero KaannnoBa nepnoaa, b 8-h aeHb AHtfrecrepHa, 
turn 29-h aeHb eraneTCxoro Mecaua Arap, Ha nexoae 3-ro aaca hohh loxHaa 
nojioBHHa JlyHbi Ha6aioaaaach tohho noxphiBaiomeH pacnoaoxeHHyio C3aan [T.e. 
BOCTOHHyio] TpeTb miH nojiOBHHy ILieaa 81 . H sto 6hjio b 465 roay nocae 
Hafkmaccapa, b eraneTexoM Mecaue Athp, b HOHb c 29-ro Ha 30-e hhcjio, 3a 
3 aaca no noayHOHH no MecTHOMy BpeMeHH, hjih 3a 3Vz paBHoaeHCTBeHHHx 
aaca, Tax xax CojiHue Haxoanaocb Ha 7 rpaayce Boaoaea. BpeMa go nojiyHoan 
b cpeflHHx cojiHeaHHx cyTxax nojiyaaeTca npH6aH3HTeahHO paBHbiM TaxoMy xe 
HHCJiy aacoB [T.e. 31 / 3 ]. B stot aac, corjiacHO paccMOTpeHHbiM h3mh Bume 
ranoTe3aM, hcthhhoc noaoxeHHe JlyHbi 6buio Ha 0;20 rpaaycoB Teabua, T.e. 
OHa Haxogaaacb Ha paccToaHHH 30;20 rpaaycoB ot tohxh BeceHHero 
paBHOaeHCTBHH h 6uaa Ha 3;45 rpaayca ceBepHee cpeaHeii jihhhh 3oanaxa. 
BnflHMoe ace ee noaoxeHHe b AaexcauapHH 6wao no aoaroTe Ha 29;20 rpaaycax 
0 bh3 h Ha 3;35 rpaayca ceBepHee cpeaHeii jihhhh 30anaxa, Tax xax b MepHanaHe 
CToajiH V 3 3Haxa Bjih3hcuob 82 . TaxHM o6pa30M, pacnoaoxeHHuii C3aan 
(boctohhhh) xoHeu, rijieaa otctohji ot tohxh BeceHHero paBHoaeHCTBHS 
npH6jiH3HTejibHO Ha 291/2 rpaaycoB b HanpaBjieHHH nocjieaoBaTejibHOCTH 3HaxoB, 
Tax xax u,eHTp JlyHbi Haxoanaca Bnepean Hero h pacnoaarajica npH6aH3HTeabHO 
Ha 3^3 rpaayca ceBepHee cpeaHeii jihhhh 3oanaxa; cjieaoBaTejibHO, xoHeu, riaeaa 
6biji ayTb-ayTb ceBepHee ueHTpa JlyHw. 

Arpnnna, npoH 3 BoaHBniHH Ha6jnoaeHHa b Bhc^hhhh, nnmeT, aro b 12 roay 
JJoMHitHaHa, 7-ro ancaa MecTHoro Mecaua MeTpoa, b Haaajie 3-ro aaca Hoan 
JlyHa cbohm ioxhhm poroM 3axpwjia pacnoaoxeHHyio C3aan roxHyio aacrb 
rijieaa 83 . M cooTBeTCTByiomee BpeMa 6biao b 840 roay nocjie Ha6oHaccapa, b 
eraneTCKOM Mecaue Th6h, b Hoab co 2-ro Ha 3-e ancao, 3 a 4 aaca Mecraoro 
BpeMeHH ao noayHoan, hjih 3 a 5 paBHoaeHCTBeHHbix aacoB, Tax xax CoaHue 
6mjio Ha 6 rpaaycax CTpeabua. CaeaoBaTeabHO, aaa MepnanaHa AaexcauapHH 
Ha6aioaeHHe HMeao Mecro 3a 51/3 paBHoaeHCTBeHHbix aacoB ao noayHoan 84 , 
nan 3 a 51 / 21/4 aacoB cpeaHero BpeMeHH. B 3tot momcht hcthhhoc noaoxeHHe 
ueHTpa JlyHbi 6wao Ha 3;7 rpaaycax Teabua h Ha 41 / 21/3 rpaayca ceBepHee 
cpeaHeii ^hhhh 3oanaxa; BnaHMoe xe noaoxeHne b BhcJihhhh 6hiao no aoaroTe 
Ha 3; 15 rpaaycax Teabua h Ha 4 rpaayca ceBepHee cpeaHeii aiiHHH 3oaHaxa, 
Tax xax b 3tot momcht aepe3 MepuaHaH npoxoanan V3 3Haxa Ph6. TaxnM 
o6pa30M, b 3to BpeMa pacnoaoxeHHasi C3aan aacTb naeaa OTCToaaa no aoarore 
ot ToaxH BeceHHero paBHoaeHCTBHH Ha 33 1/4 rpaayca b HanpaBaeHHH 
nocaeaoBaTeabHOcra 3HaxoB h 6ujia Ha 3V^ rpaayca ceBepHee cpeaHeii jihhhh 
3oanaxa 85 . 

TaxHM o6pa30M, hcho, hto pacnoaoxeHHaa C3aan aacrb Ilaeaa 6hiaa h 
Toraa, h b HacToaiuee BpeMs no innpoTe ceBepHee cpeaHeii aHHHH 3oanaxa Ha 
Te xe caMbie 3V$ rpaayca no 6oabinoMy xpyry, npoBeaeHHOMy aepe3 ee noaiocfai, 
no aoaroTe xe OHa npoaBHHyaacb ot tohxh BeceHHero paBHoaeHCTBHH Ha 3;45 
rpaayca b HanpaBaeHHH nocaeaoBaTeabHOcra 3HaxoB, Tax xax bo BpeMa nepBoro 
Ha6aioaeHHa OHa OTCToaaa Ha 291/2 rpaaycoB ot tohxh BeceHHero paBHoaeHCTBna, 
a bo BpeMa Broporo Ha 33 1 / 4 , npnaeM BpeMa, npomeamee Mexay o6ohmh 
Ha6aioaeHHaMH, paBHaaocb 375 roaaM. TaxHM o6pa30M, 3 a 100 aeT 3Ta nacTb 
Flaeaa noaBHHyaacb Ha 1 rpaayc b HanpaBaeHHH nocaeaoBaTeabHOcra 3HaxoB. 
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Jlaaee, THMoxapnc, xoTopuft npoH3BoaHa Ha6aioueHHH b AaexcaHapHH, 
naraeT, hto b 36 roay nepBoro KaammoBa nepnoaa, 15-ro nncaa 3aa4>e6oaHa, 
hjih 5-ro vacua Mecaua Th6h, b Hanaae 3-ro naca JlyHa cepeaHHOft cBoero 
rop6a, o6pameHHoro k Tonxe paBHoaeHCTBeHHoro Bocxoaa [T.e. k Bocroxy], 
KOCHyjiacb Koaoca, xoTopuft npoinea 3a Heft, tohho OTcexaa ceBepHyio TpeTb 
[jiyHHoro ] zwaMeTpa. CooTBeTCTByiomee BpeMa 6biao b 454 rosy nocae 
Ha6oHaccapa, b enineTCKOM Mecaue Th6h, b HOHb c 5-ro Ha 6-e Hncao, 3a 4 
naca so nojiyHo™ xax mccthhx, Tax npH6aH3HTeabHO h paBHoaeHCTBeH- 
hux 86 , Tax xax CoaHue HaxouHaocb oxo.io 15 rpaayca Pu6; npuMepHO Taxoe 
xe xoaHnecTBo nacoB aaeT noacneT h b cpeaHeM BpeMeHH. B stot vac hcthhhoc 
noaoxeHne ueHTpa JlyHbi 6hjio no aoanyre Ha 21;21 rpaayce JJeBH, T.e. ot 
tohxh aeTHero coaHuecToaHHa neHTp JlyHbi otcto5ui Ha 81 ;21 rpaayc b 
H anpaBjieHHH nocaeaoBaTeabHoc™ 3HaxoB h 6bia Ha IV 2 V 3 rpaayc ioxHee 
cpeaHeft jihhhh 30anaxa; BHaHMoe xe ero noaoxemte no aoaroTe 6hjio Ha 
821/12 rpaaycax 87 ot tohxh aeTHero coaHueBopoTa h x lory ot cpeaHeft aHHHH 
3oanaxa npH6aH3HTeabHO Ha 2 rpaayca, h6o b MepHanaHe CToaaa cepeaHHa 
Paxa. CaeaoBaTeabHo, Ha ocHOBaHHH cxa3aHHoro Koaoc otctosui Toraa no 
aoaroTe Ha 821/3 rpaayca ot tohxh aeTHero coaHueBopoTa h 6bia caMoe 6oabraee 
Ha 2 rpaayca ioxHee axarniraxH 88 . 

Oh Taxxe nwmeT, hto b 48 roay Toro ace caMoro [nepBoro KaannnoBa] 
nepnoaa, b xoHue 6-ro awa ot xoHna nocaeuHeft TpeTH Mecaua IlHaHencHa, 
nan 7-ro HHcaa Mecaua Tot, no npomecTBHH noaoBHHbi 10-ro naca npw Bocxoae 
JlyHbi Ha ropH30HTe moxho 6uao BnaeTb, hto Koaoc xax pa3 xacaaca ee 
ceBepHoft aacTH 89 . CooTBeTCTByiomee BpeMa 6biao 466 roa nocae Ha6oHaccapa, 
eraneTCXHH Mecau Tot, b HOHb c 7-ro Ha 8-e HHcao, xax idbopht oh caM, 
aepe3 31/2 aaca MecrHoro BpeMeHH nocae noayHOan, Han npH6aH3HTeabno 
31/8 paBHoaeHCTBeHHbix aaca, Tax xax CoaHue 6biao b cepeaHHe Cxop- 
nHOHa 90 ; OTCioaa caeayeT, vto aro npoHCxoanao aepe3 21/2 aaca nocae noayHoaw. 
JJeHCTBHTeabHO, HMeHHO aepe3 croabxo paBHoaeHCTBeHHHx aacoB nocae 
noayHoaH b MepnaHaHe HaxonflTCa 221/2 rpaayca BaH3HeuoB h BocxoaHT 
npn6aH3HTeabHO tot xe rpaayc fleBbi; Haxoaacb Ha 3tom rpaayce, JlyHa, xax 
roBopHT THMoxapnc, Toraa h B30maa 91 . IlepeBouH b cpeaHee BpeMa, mh Hainan, 
aro 3to 33HHMaeT Bcero annib 2 paBHoaeHCTBeHHHx aaca nocae noaynouH. B 
aro BpeMa HCTHHHoe noaoxeHHe ueHTpa JlyHbi 6biao Ha paccToaHHH 81,‘30 
rpaayca ot tohxh aeTHero coaHuesopoTa, Ha 2V(, rpaayca ioxHee cpeaHeft 
aHHHH 3oawaxa; BHanMoe xe ero noaoxeHne 6biao no aoaroTe 821/2 rpaayca 
h 21/4 rpaayca x iory 92 . H, CaeaoBaTeabHo, coraacHO 3T0My Ha6aioaeHHio Koaoc 
Haxoanaca ioxHee cpeaHeft aHHHH 30anaxa npn6aH3HTeabHO Ha Te xe caMue 
2 rpaayca, a ot tohxh acraero coanueBopoTa otctosui Ha 821/2 rpaayca 93 . 
HTax, 3 a 12 aeT, npoTexniHX Mexay o6ohmh Ha6aK>aeHH8MH, oh npoaBHHyaca 
ot tohxh aeTHero coaHueBopoTa npn6aH3HTeabHO Ha Vf, rpaayca b HanpaBaeHHH 
nocaeaoBaTeabHOCTH 3HaxoB. 

TeoMeTp MeHeaaft idbopht, hto oh b nepBOM roay TpaaHa, b HOHb c 15-ro 
Ha 16-e Mexnpa, no hctchchhh 10-ro naca Ha6aioaaa b Phmc noxpuTHe Koaoca 
JlyHOft; 3Be3ay He 6biao BHaHO, ho no HCTeneHHH 11-ro naca OHa 6biaa 3aMeneHa 
Bnepean ueHTpa JlyHM [Ha paccroaHHH ] MeHbme, neM [oaHH ] ayHHuft anaMeTp, 
h oaHHaxoBO yaaaeHHoft ot [o6ohx] poroB. CooTBeTCTByioiuee BpeMa 6biao 845 
roa nocae Ha6oHaccapa, erHneTcxuft Mecau Mexnp, b HOHb c 15-ro Ha 16-e 
HHCao 94 , nepe3 4 naca mccthoid BpeMeHH nocae noayHOHH, xoraa ueHTp JlyHM 
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npH 6 jut 3 HTejibHO coBnan c Koaocom. B paBHoaeHCTBeHHHx aacax 3to cootbct- 
CTBOBajio 5, Tax xax CoAHue HaxoAHAoeb Ha 20 rpaAyce Ko 3 epora, a no 
aneKcaHapHHCKoMy MepnAHaHy b 6 V 3 aacoB 95 h no cpeAHeMy bpcmchh b 61/4 
qacoB hah HeMHOro 6 oAbme. B otot momcht hcthhhoc noAoxeHHe ueHTpa JlyHbi 
otctohao Ha 851/21/4 rpaaycoB ot tohxh Aeraero coAHueBopoTa h npn6AH3HTeAbHO 
Ha I1/3 rpaayc ioxHee cpeaHeft ahhhh 3 HaxoB. Bhahmoc ate ero noAoxeHHe 
6 bmo no AOAroTe Ha 861/4 rpaAycax h Ha 2 rpaAyca k lory, Tax xax b MepHAHaHe 
CTOsuia caMoe OoAbmee aeTBepra 3Haxa KnemHeft. CAeAOBaTeAbHo, Taxoe xe 
noAOxeHHe hmca b tot momcht h Koaoc 96 . 

3cho, hto oh onara oxa3aAca ioxHee axAnnTHXH Ha Taxoe xe hhcao 
rpaAycoB, a hmchho Ha 2, xax sto 6hao bo BpeMeHa THMoxapnca h b Harae 
BpeMa; no AOAroTe xe oh CMecTHAca b HanpaBAeHHH nocAeAOBaTeAbHOCTH 3HaxoB 
ot HaOAiOAeHHa b 36 roAy [nepBoro KaAHnnoBa nepnoAa] Ha 3;55 rpaAyca 3 a 
391 roA> ot HaOAKweHHa xe b 48 roAy — Ha 3;45 rpaAyca 3a 379 act. TaxnM 32 
o6pa30M, h H3 3thx Ha6AK>AeHHH noAyaaeTca, hto aah KoAOca nepeMemeHne 
b HanpaBAeHHH nocAeAOBaTeAbHOCTH 3HaxoB 3 a 100 act paBHo npn6AH3HTeAbHO 
1 rpaAycy. 

KpOMe Toro, TnMoxapHC, Ha6AK>aaBmHii b AAexcaHApHH, roBopHT, hto b 
36 roAy nepBoro KaAHnnoBa nepnona, 25-ro IIocHAeoHa, hah 16-ro OacxJjH, b 
H aaaAe 10-ro aaca JlyHa xa3aAacb cbohm ceBepHMM xpaeM tohho xoCHyBmeiicH 
ceBepHOH 3Be3Abi Ha a 6y CxopnnoHa I j3 Sco]. H cooTBeTCTByromee BpeMa 6 hao 
454 roA nocAe Ha6oHaccapa, ernneTCXHH Mecau Oao^)H, b Hoab c 16-ro Ha 
17-e hhcao 97 , aepe3 3 aaca Mecraoro BpeMeHH nocAe noAVHoaH, hah 3 Vs 
paBHOAeHCTBeHHux aaca, Tax xax CoAHue 6 mao Ha 26 rpaAyce OrpeAbua; no 
cpeAHeMy xe BpeMeHH 3 to cooTBeTCTBOBaAO 31/6 aaca. B 3 to BpeMa hcthhhoc 
paccroHHHe ueHTpa JlyHU ot Toaxn oceHHero paBHoaeHCTBHa 6 hao 31 1/4 rpanyc 
h Ha I1/3 rpaAyc ceBepHee cpeAHeii ahhhh 3HaxoB; bhahmoc xe noAoxeHHe 
6 hao Ha 32 rpaAycax no AOAroTe h Ha IV] 2 rpaayc ceBepHee cpeAHeii ahhhh 
3HaxoB 98 , Tax xax b MepHAHaHe croara cepeAHHa JIbBa. CAeAOBaTeAbHo, caMaa 
ceBepHaa 3Be3Aa Ha A6y CxopnwoHa OTcrosuia rorua no AOAroTe Ha Taxoe xe 33 
hhcao 32 rpaayca ot tohxh oceHHero paBHOaeHCTBHa h 6hiAa ceBepHee cpeAHeii 
ahhhh 30AHaxa npn6AH3HTeAbHo Ha IV 3 rpaayc. 

MeHeAaii xe, npoH3BOAHBinHH Ha6AiOAeHHa b Phmc, idbopht, hto b nepBOM 
roAy TpaaHa, b Hoab c 18-ro Ha 19-e hhcao Mexnpa, Ha hcxoac 11-ro aaca 
roxHMH por JlyHbi Ha6AiOAaAca Ha oahoh npaMOii co cpeAHeii [<5 Sco] h ioxhoh 
[a Sco] 3Be3AaMH Ha A6y CxopnHOHa; ueHTp xe ee OTCTaBaA ot otoh npaMOii 
h naxoAHAca Ha TaxoM xe paccToaHHH ot cpeAHeii 3Be3AH, Ha xaxoM 3Ta 
cpeAHaa HaxoAHAacb ot ioxhoh; cesepHaa 3Be3Aa Ha A6y |yS Sco], no-BHAHMOMy, 
6hma 3axpuTa [JlyHOii], Tax xax ee HHrue He 6hao bhaho. M 3to BpeMa 6hao 
onaTb 845 toa nocAe Ha6oHaccapa, enineTCXHii Mecau Mexnp, c 18-ro Ha 19-e 
hhcao 99 , aepe3 5 aacoB Mecraoro BpeMeHH nocAe noAVHoaH, hah aepe3 61/6 
paBHOACHCTBeHHbix, Tax xax CoAHue 6hao Ha 23 rpaAyce Ko3epora; no 
aAexcaHApniicxoMy MepnAHaHy 3 to cooTBeTCTBOBaAO 71/2 aacaM h noara 
croAbXHM xe no cpeAHeMy BpeMeHH. B otot momcht HCTHHHoe noAoxeHHe 
ueHTpa JlyHbi 6hao Ha 351/3 rpaAycax ot tohxh oceHHero paBHOAeHCTBna h Ha 
21/6 rpaayca ceBepHee cpeAHeii ahhhh 30AHaxa. Bhahmoc xe ero noAoxeHHe 
6hao Ha 35;55 rpaAycax aqatotu h Ha W3 rpaayc x ceBepy, Tax xax b 
M epHAHaHe ctoha xoHeu KAeniHeii 100 . CAeAOBaTeAbHo, caMaa ceBepHaa 3Be3Aa 
Ha A6y CxopnnoHa HMCAa Toraa npH6AH3HTeAbHO to xe caMoe noAoxeHHe. 
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TaKHM o6pa30M, hcho, hto aaa stoh 3Be3jH Taxace paccToaHne ee no ninpoTe 
ot cpeflHefi jihhhh 30flHaKa b apeBHOCTH h Tenepb ycMaTpnBaaocb ojihhm h 
tcm ace, no aoaroTe ace OHa yaaanaacb ot tohxh oceHHero paBHOaeHCTBHH Ha 
3 ;55 rpaayca b HanpaBaeHHH nocjieaOBarejibHOCTH 3H3xob; BpeMH, npoTeKmee 
Meacay HaOaioaeHHHMn, cocraBaaeT 391 roa, OTKyaa onaTb caeayeT, hto 3a 100 
aeT nepeMemeHne yxa3aHHOH 3ee3au b HanpaBaeHHH nocaeaoBaTeabHoc™ 
3H3KOB OKa3UBaeTca paBHHM 1 rpaaycy. 

4. O cnoco 6 e cocraBaeHHa xaTaaora HenoasnacHUX 3Be3a 

Ha 0CH0B3HHH Ha 6 aiOaeHHH H CpaBHeHHfl OTHOCHTeabHHX nOaOaCeHHH 3THX 
h apyrnx apxnx 3Be3a, a Taicace Ha ochob3hhh tofo, hto paccroaHHa ocraabHUx 
3Be3a, KOTopue mu Hainan, cornacyiOTca c paHee nccaeaoBaHHUMH, mu conan 
ycTaHOBaeHHUM, hto c4>epa HenoaBHacHux 3Be3a coBepmaeT yxa3aHHOH 
BeanaHHu nepeMemeHne ot coaHijeBopoTHMX h paBHoaeHCTBeHHux Toaex b 
HanpaBaeHHH nocaeaoBaTeabHocTH 3H3kob 3oanaxa, HacKoabKo sto B03MoacHO 
3aKaK)HHTb aaa cooTBeTCTByiomero npoMeacyTKa BpeMeHH HaOaioaeHHH, a Taxace 
hto arc aBnaceHHe coBepraaeTca Boxpyr noaiocoB HaicaoHHoro xpyra, npoBeaeH- 
Horo aepe3 cepeaHHU 3oaHaxaabHux C03Be3aHH, a He Boxpyr noaiocoB 
paBHOaeHCTBeHHoro xpyra, xax b nepsoM aBHaceHHH. Ilocae 3Toro mu conan 
yMecTHUM npoBecTH Ha 6 aioaeHHa Kaacaoii H3 ynoMaHyrax Burae, a Taxace h 
apyrnx 3Be3a h cocTaBHTb aaa hhx xaTaaor HaOaroaaeMUX b HacToamee BpeMa 
aoaroT h mnpoT, OTHeceHHUx He x paBHoaeHCTBeHHOMy xpyry, ho x 
npoxoaameMy aepe3 cepeaHHU 3oanaxaabHux C03Be3aHH, oTCHHTUBaa cooTBeT- 
CTByKDmne BeananHU no 6 oahnraM xpyraM, npoBeaeHHUM aepe3 noaiocu 3oanaxa 
h xaacayio H3 paccMaTpHBaeMUX 3Be3a; b cootbctctbhh c ycraHOBaeHHOH Burae 
rnn0Te30n 06 ynoMaHyTOM aBHaceHHH H3MepaeMue no 3thm xpyraM paccToaHHa 
ot 3oaHaxaabHoro xpyra HeoOxoaHMO aoaacHU Bceraa ycMaTpnBaTbca oaHHMH h 
TeMn ace, a nepeMemeHHa no aoaroTe b HanpaBaeHHH nocaeaoBaTeabHocTH 
3HaxoB aoaacHU b pasnue BpeMeHa oxBaTUBaTb paBHue aym. 

Ilo3TOMy, noab3yacb onaTb TeM ace caMUM HHCTpyMeHTOM (nocxoabxy xpyra 
acrpoaaOHH BpamaiOTca oxoao noaiocoB HaxaoHHoro xpyra), mu npoH3Bean 
HaOaraaeHHa Bcex 3Be3a, xaxne mu Moran yBHaeTb BiiaoTb ao mecTOH BeanaHHU. 
OaHH H3 xpyroB ynoMaHyTOH acrpoaaOHH [xpyr 5 Ha pnc. 5-A] mu 
ycTaHaBaHBaan Ha oaHy H3 apxnx 3Be3a, noaoaceHne xoTopoft 6uao 3apaHee 
onpeaeaeHO npn noMomn JlyHu, h Ha cooTBeTCTByiomee aeaeHHe 3oaHaxaabHoro 
xpyra [7]; btopoh ace xpyr [6], noaHOCTbio rpaaynpoBaHHUH h cnocoOHUH 
BpamaTbca xax no ranpoTe [c noMombio BHyTpeHHero xoabija 7], Tax h Boxpyr 
noaiocoB [e — e] HaxaoHHoro xpyra, ycraHaBanBaaca Ha nccaeayeMyio 3Be3ay, 
noxa OHa He ycMaTpnBaaacb aepe3 OTBepcrae cooTBeTCTByromero eft xpyra 
nyTeM ero BpameHHH no BHenraeMy xpyry, b to BpeMa xax nepBaa 
[xoHTpoabHaa ] 3Be3aa HaOaioaaaacb [» ycTaHOBaeHHOM noaoaceHHH] 101 . flocrar- 
HyB 3Toro, mu aerxo noayaaan o6e xoopaHHaTu, onpeaeaaiomHe noaoaceHne 
HCcaeayeMOH 3Be3au, no cooTBeTCTByiomeMy en xpyry acTpoaa6nn: BeananHa 
aoaroTU onpeaeaaaacb o6iuhm ceaeHHeM 3Toro xpyra [6] c 3oanaxaabHUM [7], 
a BeananHa ranpora — no ayre ero, 3axaioaaiomeHca Meacay sthm ceaeHHeM 
H BepXHHM OTBepCTHeM. 

Tenepb, hto6u 3aaaTb sthm cnocofioM noaoaceHHH 3Be3a Ha HeOecHOM 
rao6yce, mu pa3MecraaH hx b TaSanue b 4 croaOuax, pacnpeaeanB CBeraaa 
no co3Be3anaM. flaa xaacaoii 3Be3au mu npnBoaHM b nepBOM croaOue 
onpeaeaaeMyio 3toh 3Be3aon aacrb cjairypu [C03Be3aHa], bo btopom — 
noaoaceHne 3Be3au no aoaroTe OTHOCHTeabHO [Haaaaa ] 3Haxa 30aHaxa, 
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npHBefleHHoe k HaOaioaeHHHM Hauaaa uapcTBOBamiH Ahtohhh3 10 (Hanaro 
xaxcaoro KBaapaHTa 30flHaxa 6epeTCa OTHOCHTejibHo [oaHofi H3] coaHueBoporaux 
h paBHoaeHCTBeHHux ronex); b TpeTbeM — paccroHHHe Kaxcaoft 3Be3au ot 
3oaHaKaabHoro xpyra no ranpoTe cootbctctbchho k ceBepy hjih k rory; b 
neTBepTOM ate — HOMep 3Be3#H no ee BejiHHHHe 103 . PaccTOHHHH no ranpoTe 
ocTaiOTca Bceraa oaHHMH h TeMH ace, paccToamie ate no aoaroTe h Boo6me 
nonoacemte aro [jho6oh] apyran anoxn mojkho aerxo noaynnTb, ecan mhcto 
rpaaycoB, cooTBeroTByiomee npoMeacvTxv BpeMeHH Meatay paccMaTpHBaeMoii h 
aaHHofi Burae anoxaMH (h3 pacneTa 1 rpaayc 3a 100 ae-r), mh othhmcm ot 37 
cooTBeTCTByiomero nncaa Hameii anoxn aaa 6oaee apeBHero BpeMeHH nan 
npnOaBHM — aaa Hacrynaiomero. 

^to xacaeTca o6o3HaneHHH nacre# cjjnryp [co3Be3aHH], to hx HyatHO 
noHHMaTb xax noaoaceHHa b cooTBeTCTByiomeM C03Be3aHH, a Taxace no 
OTHoraeHHio x noaK>caM 3oaHaxa. Mh 6yaeM roBopHTb 0 3Be3ae [pacnoaoaceHHofi ] 
«BnepeaH nero-HH6y/ib» hjih o «croayiomeH 3 a neM-HH6yab» b 3aBHCHMOCTH ot 
noaoaceHHa paccMaTpHBaeMoii 3Be3£H Ha npeameCTByiomeM [3anaanoM] nan 
nocaeayronjeM [boctohhom] rpaaycax 3oaHaxa 104 , a «6oaee k>;khum» hjih «6oaee 
CeBepHHM» MH 6yaeM Ha3UBaTb B 3aBHCHMOCTH ot 63H30CTH X COOTBeTCTByromeMy 
noaxxty 3oaHaxa. 

A OTHOCHTeabHO H33BaHHH 3se3a no aacTHM (})HrypH mh He Bceraa 
noab30Baancb tcmh ace C3mhmh, nro h Hamn npeamecTBeHHHXH, nocxoabxy h 
ohh Tax ace nocTynaaH no oTHomemiio x cbohm npeamecTBeHHHxaMt ohh Macro 
6paan apyrne Ha3BaHna b 33bhchmocth ot yao6cTBa Han 6oabmero cooTBeTCTBHa 
npaBHabHocTH HaaepraHHa (Jinrypu. Tax, HanpHMep, Te 3Be3aH, xoTopne 
rnnnapx noMemaeT Ha iuienn fleBH, mh Ha3Baan 3Be3aaMH «Ha ee 6oxax», 
nocxoabxy ohh noxaaaancb HaM 6oaee yaaaeHHHMH ot Tex, nro Ha roaoBe, 
aeM 3BeaaH Ha xoHnax pyx; noaTOMy ohh 6oaee cooTBeroTBOBaan 6oxaM h 
coBepraeHHO HHnero He HMean o6mero c iuienaMH. Bo bchxom uiynae 
oroacaecTBaaTb pa3jmHHO Ha3BaHHne 3BeaflH BnoaHe B03MoacHO npn noMomH 
cpaBHeHHa 3anncaHHHx noaoaceHHH 105 . PacnoaoaceHHe 3anHceii xaTaaora TaxoBO 106 . 

5. KaTaaor co3bc3,hhh ceBepHoro He6a 


[Ho- 

KoHtJjHrypaiiHH 

Tpaaycbi aojirOTbi 


Rp HU- 

[CoBpeMeHHwe 

Mep] 



UlHpOTbl 

HHHbl 

o6o3HaqeHH»] 


Co3Be3flHe ManoA MeaBeaHuw 




1 

3Be3fla Ha KOHue XBOCTa 

BjIH3HeU.bI 0% 

+66 

3 

a UMi 

2 

3a Heft Ha xBOcre 

Bjin 3 Hei;bi 2 Vi 

+70 

4 

<5 UMi 

3 

3a Heft b Haqaae [xBOcra] 

Ejin 3 Heubi 10%(?) 107 

+74% 

4 

£ UMi 

4 

lOxcHaa 3Be3«a b npeauie- 
CTBywmeft CTopoHe qeTbi- 

E.iH 3 Heubi 29% 

+75% 

4 

£ UMi 


pexyrojibHMKa 





5 

CeBepHasi 3Be3fla tom ace 
CTOpOHbl 

Pax 3% 

+77% 

4 

t) UMi 

6 

JOxcHaa 3Be3fla nocjienyio- 
meft dopoHbi 

Pax 17%(?) 108 

+72%% 

2 

P UMi 

7 

CeBepHasi 3Be3na Toft ace 
CTOpOHbl 

Pax 26% 

+74%% 

2 

y UMi 

Bcero 7 3Be3fl, H3 KOTopwx 2 B-ropoft BejiMMMHbi, I TpeTbeM, 4 ueTBepTon. 
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[Ho- 

Mep] 

KoH<j>HrypauHH 

rpaaycw aoaroTw 

rpanycbi 

UIHpOTbl 

Bejiw- 

HHHbl 

[CoBpeMeHHbie 

o6o3HaaeHna] 

8 

He Bouieflinaa b sjmryj: 

OflHa 3Be3fla leTBeprofi Be- 

y, okojio Hee 

Pax 13 

+71 Ms 

4 

5(A) UMi 

1 

JIHHHHbl, Ha (WHOM npSIMOft 
c nocneflyioiueft CTopoHoft 
[MeTbipexyrojibHHKa] k lory 

C03BC3jHe EOJIbHIOH M 

3Be3fla Ha xcwue Mopaw 

eaBeanuu 

EaH3Heubi 25% 

+39%M 3 

4 

0 UMa 

2 

H3 aoyx b o6omx rjia3ax 

EaH3Henbi 25%% 

+43 

5 

2(A) UMa 

3 

npefliuecTByiomasi 

Cjie^yiomasi 3a Heft 

EaH3Heubi 26% 

+43 

5 

a 2 UMa 

4 

H3 asyx Ha a6y npeauiecT- 

Ean3Heubi 26>/6 

+47Ms 

5 

p UMa 

5 

Byiomasi 

CjieflyiomaJi 3a Heft 

EaH3Heubi 26% 

+47 

5 

o 2 UMa 

6 

Ha KOHue nepeaHero yxa 

EaH3Heubi 28Ms 

+50% 

5 

24(d) UMa 

7 

H3 aoyx Ha iuee npearne- 

Pax 0% 

+43%% 

4 

r UMa 

8 

CTByiomaa 

Caeayiomaa 3a Heft 

Pax 2% 

+44% 

4 

23(h) UMa 

9 

Eojiee cesepHaa H3 aeyx Ha 

Pax 9 

+42 

4 

v UMa 

10 

rpyaw 

Eoaee io*Haa H3 hhx 

Pax 11 

+44(?) 109 

4-5 

•P UMa 

11 

Ha jieBOM xoaeHe 

Pax 10% 

+35 

3 

0 UMa 

12 

Cesepnaa m 3 3Be3a Ha ne- 

Pax 5% 

+29% 

3 

1 UMa 

13 

peaHeft aeBoft aane 

Caviaa K)>Knaa H3 hhx 

Pax 6% 

+28% 

3 

k UMa 

14 

Haa npaebiM kojichom 

Pax 5% 

+36 

4 

18(e) UMa 

15 

Iloa npaebiM KoaeHOM 

Pax 5%% 

+33 

4 

15(f) UMa 

16 

H3 3Be3a aeTbipexyrojibHH- 

Pax 17% 

+49 

2 

a UMa 

17 

xa Haxoaamaaca Ha cnHHe 
H3 hhx *e Ha naxy 

Pax 22% 

+44% 

2 

P UMa 

18 

3Be3aa b Haaajie xsocTa 

Ties 3 Ms 

+51 

3 

i UMa 

19 

riocneaHaa Ha 3aaHeM jie- 

Jlea 3 

+46% 

2 

y UMa 

20 

bom 6eape 

Ha xoHue 3aa«eft aeBoft 

Pax 22% 

+29% 

3 

X UMa 

21 

aanu npeauiecTeyioiuaa 
Caeayiomaa 3a Heft 

Pax 24Ms 

+28 Ms 

3 

p UMa 

22 

Ha aeBoft noaxoaeHHoft 

JleB 1% 

+35Ms 

4-3 

ip UMa 

23 

BnaawHe 

CaMaa ceBepHaa ns 3Be3a 

JleB 9%% 

+25%% 

3 

v UMa 

24 

Ha npaBoft 3aaHeft aane 

H3 hhx 6oaee soxocasi 

JleB 10%(?) no 

+ 25 

3 

£ UMa 

25 

H3 Tpex Ha xBOcre nepBaa 

JleB 12Ms(?) 

+53% 

2 

e UMa 

26 

nocae Haaaaa 

CpeaHaa H3 hhx 

Jlea 18 

+55% 

2 

C UMa 

27 

TpeTba Ha KOHue xBOcra 

Jlea 29%% 

+54 

2 

V UMa 

Bcero 

1 27 3Be3a. H3 KOTOpbIX 6 B 

ropoft BeanMHHbi, 8 rpt 

sTbeft, 8 aeTBe 

proft, 5 

nssroft. 


8 K. nTonexeft 
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[Ho- 

KoH(J)HrypaL;HH 

Tpanycbi nonroTbi 

rpaaycbi 

innpoTbi 

Bejiw- 

HHHbl 

[CoBpeMeHHbie 

o6o3HaneHHa] 


non [Eojibinoft MenBennueft], He BonienuiHe 

b <|>Hrypy 



28 

non xboctom nanexo k iory 

JleB 27%% 

+39%% 

3 

a CVn 

29 

Eonee TeMHasi, npenuiecT- 
Byiomaa eft 

Jle b 201/6(7)" 1 

+41% 

5 

$ CVn 

30 

H3 3Be3« Mewy nepenHH- 
mh jianaMH Eonuuoft Men- 
BCaMUbl M rOJIOBOft JlbBa, 
6onee lOBCHaa 

Pax 15 

+ 17% 

4 

40(a) Lyn 

31 

Eonee ceBepHaa m3 hhx 

Pax 13% 

+ 19% 

4 

38 Lyn 

32 

M3 Tpex OCTaJIbHbtX TeM- 
hwx, cfie^yiomaji 

Pax 161/6 

+20 

Tycxn. 

10 LhMi(?) 

33 

npenuiecTByioiuaa eft 

Pax 121/6(7) 

+22%(?)" 2 

TyCKJl. 

BSC 3809(7) 

34 

npenuiecTByiomaa nocnen- 
Heft 

Pax 111/6 

+20%(?) 

Tycmi. 

BSC 3612(7) 

35 

3Be3«a Me*ny nepeaHMMM 
nanaMM m I>nn3neuaMM 

Pax 0 

+ 22% 

Tycxji. 

31 Lyn 

Bcero 8 3Bean, He BoiuenuiHx b 

4 rycKjibix, 

Co3Be3a«e Apaxona 

4>Hrypy; H3 hhx 1 TpeTbeft BenHHHHbi, 2 neTBepToft, 1 naroft, 

1 

3ne3na Ha H3bixe 

Becw 26% 

+76% 

4 

H Dra 

2 

3iiC3na b nacTH 

CxopnHOH 11%% 

+78% 

4-3 

v Dra 

3 

3Beana Bbiuie rna3a 

CxopnHOH 13% 

+75% 

3 

P Dra 

4 

3ae3«a Ha mexe 

CxopnHOH 27% 

+80% 

4 

I Dra 

5 

3nc3na Han ronOBOft 

CxopnHOH 29% 

+75% 

3 

y Dra 

6 

CeBepHaa M3 Tpex no npa- 
MOft B nepsoM BHTKe uieH 

Orpeneu 24% 

+82% 

4 

39(b) Dra 

7 

10*naa m3 hhx 

Ko3epor 2% 

+78% 

4 

46(c) Dra 

8 

Cpennaa H3 hhx 

Crpeneu 28%% 

+80% 

4 

45(d) Dra 

9 

CjieAyiou;a» 3a hhmm, k 

BOCTOKy 

Kcoepor 19% 

+81%(?)" 3 

4 

o Dra 

10 

K)*naa Ha npenuiecTByio- 
meft cTopoHe neTbipex- 
yrojibHHxa b cnenyiomeM 

Pbi6w 8 

+ 81% 

4 

n Dra 

11 

Eonee ceBepHaa Ha Beny- 
mefi CTopoHe [neTbipex- 

yronbHHxa] 

Pbl6bl 20% 

+83 

4 

3 Dra 

12 

CeBepHaa Ha oneayiomeM 
CTopoHe 

OseH 7% 

+78%% 

4 

e Dra 

13 

IO)KHaa Ha cjieayiomeM 
cropoHe 

Pbi6w 22%% 

+77%% 

4 

p Dra 

14 

K)>KHaa 3Be3fla Tpeyrojib- 
HHxa Ha cneAyiomeM bhtkc 

OBeH 10% 

+80% 

5 

a Dra 

15 

npeAiuecTByioiuafl M3 flByx 
ocTajibHbix 3Be3fl Tpeyrojib- 

Ob€H 21% 

+81 %(?)' 14 

5 

n Dra 

16 

H3 hhx cnenyiouiaa 

Obch 26% 

+80% 

5 

t Dra 

17 

npenuiecTByiomaa H3 Tpex 
3Be3n b 6nH*aftineM Tpe- 
yronbHHxe, xoTopwft npen- 
uiecTByeT [nocnenHeMy] 113 

EnH3Henbi 13% 

+84% 

4 

y> Dra 
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[Ho- 

Mep] 

KoH(J)HrypauMH 

rpaaychi uoaroTbi 

rpaAycw 

UlHpOTbl 

BeAM- 

MHHbl 

[CoBpeMeHHbie 

o6o3HaqeHMa] 

18 

lOxcHaa H3 flByx flpyrnx 
3Be3fl, o6pa3yK)iunx Tpe- 
yrO.lbHHK 

Tejieu 2014 

+83%(?)" 6 

4 

X Dra 

19 

Bojiee ceBepHaa u3 hmx 

Teaeu 11%% 

+84%% 

4 

ip Dra 

20 

M3 flByx Majibix 3Be3A k 
3a n a ay ot TpeyrojibHHica, 
nocjieAyJOiuaa 

Pax 28% 

+87% 

6 

27(f) Dra 

21 

npewnecTByiomaH m3 hhx 

Pax 21% 

+ 86%% 

6 

<0 Dra 

22 

H3 oieflyioiuHx Tpex no 
npaMoft, 6ojiee K»xHaa 

fleBa 9 

+81% 

5 

18(g) Dra 

23 

CpeflHaa m3 3tmx Tpex 

Aeaa 9% 

+83(?)" 7 

5 

19(h) Dra 

24 

Bojiee cesepHaa m3 hmx 

Aeaa 8% 

+84%% 

3 

C Dra 

25 

H3 flByx cneflyiOLUMx k 
3anaAy, 6ojiee cesepHaa 

fleaa 10 

+78 

3 

tj Dra 

26 

H3 hhx 6oaee K»KHaa 

fleBa 13(?) 1,8 

+74% 

4-3 

6 Dra 

27 

3Be3«a k 3ana«y or hmx 
b 3aBMTxe, diiMxcaBuieM x 
XBOCTy 

fleBa 12% 

+70 

3 

1 Dra 

28 

ripefluiecTByiomasi m 3 AByx 
Ha AOCTaTOHHOM paCCTOfl- 
HHM OT Hee 

JleB 7% 

+ 64% 

4 

100) Dra 

29 

Caeflyiomaa m3 otmx asyx 

JleB 11% 

+65% 

3 

a Dra 

30 

FlpHMbiKaiotnasi k hhm y 
XBOCTa 

Pax 19% 

+61% 

3 

K Dra 

31 

nocjieAHaa Ha KOHue xuo- 
CTa 

Pax 13% 

+56% 

3 

A Dra 

Bcero 31 3ne3.ua, m 3 Koropbix 8 TpeTbeH bc^mhhhw, 16 leTBeprofi, 5 narofl, 2 meeroft. 

Co3Be3fl«e Uecjiesi 

* 

3BC3fla Ha npaBoft crynHe 

Teaeu 5 

+75% 

4 

a: Cep 

2 

3Be3.ua Ha jieBoti cTynHe 

Tejieu 3 

+64% 

4 

y Cep 

3 

3Be3ua nou noacoM c npa- 
Boro 6oxa 

Obch 7% 

+71% 

4 

P Cep 

4 

3Be3Aa naA npaBWM n/ie- 
hom, KacaiomaacR ero 

Pbi6w 16% 

+69 

3 

a Cep 

5 

3Be3Aa naA npaBWM jiok- 
TeM, Kacaiomaacsi ero 

Pbl6bl 9% 

+72 

4 

1 Cep 

6 

3Be3Aa noA npaBWM jiok- 
TeM, Taxxce Kacaioinaacsi 

Pw6w 10 

+74 

4 

0 Cep 

7 

3Be3«a Ha rpyun 

Pbi6w 28% 

+65% 

5 

£ Cep 

8 

3Be3aa Ha JieBoti pyxe 

OseH 7% 

+62% 

4-3 

1 Cep 

9 

IOwnas M3 Tpex Ha BeHue 

Pbl6bl 16% 

+60% 

5 

e Cep 

10 

CpeaHaa M3 otmx Tpex 

Pw6w 17% 

+61 %(?)" 9 

4 

C Cep 

11 

Bcerc 

CaMaa ceBepHaa M3 Tpex 

11 3Be3U, M3 HMX 1 TpeTbl 

He BOuieamHe b <J>Hry] 

Pbi6u 19 

sfl BejIHMMHbl, 7 HeTBep 

y Boxpyr Ue<|)ea 

+61% 

tom, 3 narofi. 

5 

A Cep 

12 

ITpeflinecTByiomaa BeHuy 

Pbl6bl 13% 

+64 

5 

h Cep 

13 

flue 

Gneuyiomas 3a bchuom 
ie BomeauiMe b (J)Hrypy, m3 

Pbifibi 21% |+59% 

KOTOpbIX 1 HeTBepTOM BeJIMHMHbl M 

4 

<5 Cep 
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VII.5. Katnanoi coaee3duu ceeepnoio ne6a 


[Ho- 

Mep] 

KoH<J)nrypauHM 

rpaaycw flOJiroTbi 

Tpaflycbi 

UIMpOTbl 

BejIM¬ 

HMHbl 

[CoBpeMeHHwe 

o6o3HaaeHHa] 


Co3Be3fl«e Bojionaca 





1 

M3 Tpex b JieBOH pyice, 
npefliuecTByiomasi 

flesa 2% 

+58% 

5 

k Boo 

2 

CpeAHss h 6ojiee io>KHaa 
M3 Tpex 

1 

3 

5 

+58% 

5 

1 Boo 

3 

Ilocjieflyiomas M3 Tpex 

fleaa 5%(?) 120 

+60% 

5 

6 Boo 

4 

3Be3«a Ha jicbom jioiae 

flesa 9% 

+54% 

5 

X Boo 

5 

3Be3fla Ha jicbom ruieie 

flesa 19% 

+49 

3 

y Boo 

6 

3Be3«a Ha rojiose 

fleaa 26% 

+53%% 

4-3 

P Boo 

7 

3B€3aa Ha npaBOM ruiene 

Becu 5% 

+48% 

4-3 

& Boo 

8 

Eojiee ceBepHaa, neM ohm, 
m na najiMue 

Becu 5% 

+53% 

4 

H Boo 

9 

Eojiee ceBepHaa, neM 3Ta, 
Ha KOHue najiMUbi 

Becu 5 

+57% 

4 

v Boo 

10 

Eojiee ceBepHaa m3 flByx Ha 
najinue hm>kc ruiena 

Becw 7% 

+46 %(?) 121 

4”3 

7 CrB(?) 

11 

Bojiee lOiKHaa H3 hmx 

Becbi 8% 

+45% 

5 

0 CrB 

12 

3se3fla Ha KOHue npaBofi 
pyxw 

Becbi 8>/s 

+41% 

5 

45(c) Boo(?) 

13 

Beaymaa 3Be3fla M3 flByx 

Ha KMCTM 

Becw 6% 

+41% 

5 

y> Boo(?) 

14 

H3 hmx nocjie«yK>man 

Becbi 7 

+ 42% 

5 

46(b) Boo(?) 

15 

Ha KOHue pynKM najiMubi 

Becw 7% 

+40% 

5 

<0 Boo(?) 

16 

3BC3.ua Ha npaBOM (Scape Ha 
onosicaHMM 

Becw 0 

+ 40% 

3 

e Boo 

17 

nocjie«yioinas M3 ueyx na 
nosce 

Zleaa 25% 

+41% 

4 

a Boo 

18 

npeflbwymaa m3 hmx 

/leBa 25 

+42% 

4-3 

p Boo 

19 

3Be3.ua Ha n pa boh nsrrxe 

Becw 5% 

+ 28 

3 

£ Boo 

20 

Bojiee ceaepHaa M3 Tpex Ha 
jicbom rojieHM 

fleiia 21% 

+28 

3 

7 Boo 

21 

CpeflHaa M3 3 thx Tpex 

fleaa 20% 

+26% 

4 

t Boo 

22 

Bcero 

JOxcHaa M3 HMX 

22 3Be3flbI, M3 KOTOpblX 4 

He BOiuenmaa b (Jwryp 

fleBa 21% 

TpeTbefi BejIMHMHbl, 9 ' 

ly [Bojionaca], noa hh 

+25 

leTBepTOH, 9 r 

4 

urrofi. 

V Boo 

23 3Be3fla Mexcay 6eapaMH, flew 27 j 

na3WBaeMaa ApKTypoM, | 

| KpaCHOBSTaSI j j 

OflHa 3BC3,na nepBOH BejIMMMHM. 

Co3BC3AHe CeBepHoii KopoHbi 

+31% j 

1 l 

a Boo 

1 

Jlpxaa 3Be3aa Ha xopoHe 

Becw 14% 

+44% 

2-1 

a CrB 

2 

3Be3Aa, npeAiuecTByioiuaa 
BCeM 

Becw 11% 

+46%(?) 122 

4-3 

P CrB 

3 

Grieayiomaa 3a h eft, 6ojiee 
ceBepHaa 

Becbi 11%% 

+ 48 

5 

0 CrB 

4 

Cjie^yioiuaa 3a otoh h 60- 
jiee ceBepHaa 

Becw 13% 

+50% 

6 

ji CrB 

5 

CaeayKHnaa 3a apxoft c 
K>ra l23 

Becw 17% 

+44%% 

4 

y CrB 
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[Ho- 

Mep] 

KoH<})nrypaunn 

rpaaycbt aojirOTbi 

rpaflycbi 

mwpoTbi 

Bejm- 

HHHbl 

[CoBpeMeHHbie 

o6o3HaneHMa] 

6 

Cjieayiomaa 3a 3 tom 

Becw 191/6 

+44%% 

4 

6 CrB 

7 

nocjie hhx cjieayiomaa 

Becw 21% 

+46% 

4 

£ CrB 

8 

nocjieflHaa 3a aceMM [3se3- 
flaMH] KopoHbi 

Becu 21H 

+49% 

4 

1 CrB 

Bcerc 

8 3Be3fl, M3 KOTOpbIX 1 BTOpOM BejIMUMHbl, 5 qeTBepTOft, 1 nHTOH, 1 uieCTOM. 

Co3Be3fl«e KojieHonpenuiOHeHHoro 124 

1 

3ae3fla Ha rauose 

CxopnMOH 17% 

+37% 

3 

a Her 

2 

3Be3fla Ha npaBOM ruieie y 
nOAMblUIKM 

CxopnHOH 3% 

+43 

3 

P Her 

3 

3Be3fla Ha npa bom pyxe 

CxopnMOH 1% 

+ 40% 

3 

y Her 

4 

3Be3«a Ha npaBOM jioxTe 

Becw 28 

+37% 

4 

k Her 

5 

3Be3fla Ha jicbom ruiene 

CxopnMOH 16% 

+ 48 

3 

<5 Her 

6 

3se3fla Ha jieBofi pyxe 

CxopnMOH 22 

+49% 

4-3 

2 Her 

7 

3ae3fla Ha jkbom JioxTe 

CxopnMOH 27% 

+52 

4-3 

H Her 

8 

H3 Tpex 3Be3A Ha jicbom 
khcth nocneflyiomaji 

CrpeJieu 5% 

+52%% 

4-3 

0 Her 

9 

CesepHaa M3 asyx ocrajib- 

CTpejieu 1% 

+54 

4-3 

v Her 

10 

K)*Haa M3 HMX 

CTpejieu 1% 

+53 

4 

£ Her 

11 

3Be3«a Ha n pa bom 6oxy 

CxopnMOH 3%% 

+53%(?)'“ 

3 

£ Her 

12 

3se3fla Ha jicbom 6oxy 

CxopnMOH 10% 

+53% 

5(?) 126 

£ Her 

13 

Bojiee ceBepnas stou Ha 
jicbom aroflHue 

CxopnMOH 10 

+56%(?) 127 

5 

59(d) Her 

14 

3Be3«a b Haaajie Toro *e 
6ejipa 

CxopnMOH 11% 

+58% 

3 

61(c) Her 

15 

npeauiecTByiomaa 3BC3;;a 
M3 Tpex Ha jieeoM 6eape 

CxopnMOH 14 

+59%% 

4 

" HCr 

16 

Oieayioiuaa 3a Hefl 

CxopnMOH 15% 

+60%(?) 128 

4 

69(e) Her 

17 

3Be3aa, cjie«yKmia» m 3a 

3T0fi 

CxopnMOH 16% 

+61% 

4-3 

p Her 

18 

3Be3aa Ha jicbom xojieHe 

CTpejieu 0%% 

+61 

4 

6 Her 

19 

3ee3Aa Ha jieBoft tojichm 

CxopnMOH 22% 

+69% 

4 

1 Her 

20 

Beaymaa 3Besaa M3 Tpex Ha 
jieBoft CTynHe 

CxopnnoH 15% 

+70%(?) 129 

6 

74 (x) Her 

21 

CpeflHHH M3 3TMX Tpex 

CxopnMOH 16%% 

+71% 

6 

77 (y) Her 

22 

nocjieayKjiuaa M3 hmx 

CxopnMOH 19% 

+72%(?) 130 

6 

82(z) Her 

23 

3BC3aa b Hanajie npaBoro 
6eapa 

Bojiee ceBepHaa, Ha tom xce 
6eape 

CxopnMOH 0% 

+60%(?)' 31 

4-3 

17 Her 

24 

Becw 25% 

+63 

4 

a Her 

25 

3Be3.ua Ha npaBOM xojieHe 

Becw 15% 

+65% 

4-3 

t Her 

26 

Bojiee K»KHaa M3 aeyx 

3Be3fl non npasbiM KOJieHOM 

Becw 13% 

+63% 

4 

<p Her 

27 

H3 hhx 6ojiee ceBepHaa 

Becu 10% 

+64% 

4 

v Her 

28 

3Be3fla Ha npaBoft rojieHM 

Becw 11% 

+60 

4 

X Her 

3Be3fla na KOHue npaeoft crynHH 

ToxcflecTBeHHasi co 3Be3AOH Ha KOHue najiwubi Bojionaca 132 . 

He cimas nocjieflHioK), 28 3Be3fl, m Koropbix 6 TpeTbeft BejiMuHHbi, 
3 mecToft. 

17 neTBepToft, 2 naroft. 
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VII.5. Kamajioi co3ee3duu ceeepnozo ne6a 


[Ho- 

Mep] 

KoH(J)MrypauHH 

Tpanycw flOjirOTbi 

Tpaflycbi 

UIMpOTbl 

Bejiw- 

HMHbl 

[CospeMeHHbie 

o6o3HaieHMs] 

29 

BHe 3Toro co3Be3AHfl, 

3Beaaa, pacnojioaceHHaa 

e Bomefluiaa b (J)Hrypy 

CxopnMOH 2% I +381/6 

5 

<0 Her(?) 

OflHa 

1 

K»KHee Toft, ito Ha npaBoft 
py K e 

3Be3fla naroft bcjihmhhw. 

C03Be3flHe JlHpbl 

flpxaa 3Be3«a Ha paKOBH- 

Crpejieit 1714 

+62 

1 

a Lyr 

2 

He 133 , Ha3biBaeMas Jlnpofi 
CeBepHaa H3 flsyx cmok- 

CTpeaeu 2014 

+62% 

4-3 

e Lyr 

3 

Hbix, npaaexcaiUHx k Heft 
Bojiee loacHaa H3 hmx 

Grpejieu 2014 

+61 

4-3 

£ Lyr 

4 

Caeflyiomaa 3a hhmh noce- 

Crpejieu 23% 

+60 

4 

5 Lyr(?) 

5 

peflMHe y ochobshmsi porOB 
[JlMpbl] ' 34 

CeBepHaa H3 aeyx CMeac- 

Ko3epor 2 

+6114 

4 

V Lyr 

6 

HbIX K BOCTOKy OT paKO- 

Bojiee jojKHaa m hmx 

Ko3epor 1% 

+60% 

4 

6 Lyr 

7 

Ecuiee ceaepHaa h 3 flByx 

GrpejieH 21 

+56% 

3 

P Lyr 

8 

npeflbiAyiuwx b KpeaneHMM 
Bojiee ioxcHasi m hmx 

CTpejiea 201414 

+55 

4-5 

v Lyr(?) 

9 

Eojiee cesepHaa h 3 RByx 

CTpejieu 2414 

+55% 

3 

Y Lyr 

10 

nocneflyiomMX b KpenjieHww 

Eo^ee io*Haa H3 hmx 

Ctpeaeu 24%(?) 135 

+5414% 

4-5 

A Lyr 

Bcer< 

1 

) 10 3Be3fl, M3 KOTOpbIX 1 r 

C03BC3flHe riraubi 136 

3Be3«a Ha kjhobc 

epBOft BeJIMHMHbl, 2 Tp 

Ko3epor 414 

eTbeft, 7 aeTBe 

+49(?)' 37 

iproft. 

3 

P Cyg 

2 

Cjie«yiomaa 3a Heft, na 

Ko3epor 9 

+5014 

5 

<P Cyg 

3 

roaoBe 

3BC3aa Ha cepeflHHe men 

Ko3epor 1614 

+5414 

4-3 

V Cyg 

4 

3se3fla Ha rpyan 

Ko3epor 2814 

+57% 

3 

Y Cyg 

5 

Bpxaa 3Be3aa Ha xBOcre 

Boao.ieft 91/6 

+60 

2 

a Cyg 

6 

3se3fla Ha cm6e npaBoro 

Ko3epor 1914(?) 

+ 64% 

3 

6 Cyg 

7 

xpbuia 

JOxcHaa M3 Tpex Ha n pa bom 

Ko3epor 2214 

+ 69% 

4 

0 Cyg 

8 ' 

Cpe^Haa M3 3 tmx Tpex 

Kcoepor 2114 

+7114 

4-3 

< Cyg 

9 

CesepHaa m3 hmx, Ha koh- 

Kosepor 16%(?) 138 

+74 

4-3 

* Cyg 

10 

ue xpbuia 

3BC3aa Ha cm6e JieBoro 

BoflOJieft 01414 

+4914 

3 

£ Cyg 

11 

xpbuia 

Bojiee ceBepHaa ot 3Toft Ha 

Boaojiefi 31414 

+52% 

4-3 

-l Cyg 

12 

cepeflMHe toto ace xpbuia 
3Be3fla Ha KOHue JieBoro 

Boaojieft 6% 

+44 

3 

C Cyg 

13 

3Be3aa Ha JieBoft jiane 

Boaojiefi 10 

+55% 

4-3 

v Cyg 

14 

3Be3aa Ha jicbom xojieHe 

Boaojiefi 1414 

+57 

_ ± 3_j 

* Cyg 
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[Ho- 

Mep] 

KoH<})HrypauHH 

rpaAycw AOAroTW 

rpaAycbi 

IHHpOTbl 

BeAH- 

[CoBpeMeHHbie 

o6o3HaieHHa] 

15 

npesuiecTByiomaa H3 «Byx 
Ha npasoft jiane 

BOAOAeii 1% 

+64 

4 

o 1 Cyg 

16 

CneayiomaH H3 hhx 

BOAOAeB 2% 

+64% 

4 

o Cyg 

17 

TyMaHHaa 3Be3Aa 139 Ha 

npaBOM KOjieHe 

BOAOAeft 121/6 

+64%% 

5 

<o Cyg 

Bcerc 

17 3Be3A, H3 KOTOpbIX 1 BTOpOH BeAHHHHbl, 5 TpeTbeft, 9 qeTBepTOH, 2 

He BOinefluiHe b (Jmrypy [riTHUbi], coceflHHe 

nSTOH. 

18 

Bojiee ioxcHaa H3 AByx 

3Be3A noA JiesbiM KpbuiOM 

BOAOAeii 10% 

+49% 

4-3 

t Cyg 

19 1 Eojiee ceBepHaa n3 hhx | Boflojieft 13%% 

Bcero 2 3Be3Abi qeTBepTofl BennqHHbi. 

Co3Be3flHe KaccHonen 

+51% 

4-3 

* Cyg 

1 

3se3Aa Ha rojioBe 

Obch 7%% 

+45% 

4-3 

£ Cas 

2 

3Be3Aa Ha rpyAH 

OBeH 10%% 

+46%% 

3 

a Cas 

3 

Eojiee cesepHaa Ha noace 

Obch 13 

+47%% 

4 

tj Cas 

4 

3se3Aa HaA tpohom y 6eAep 

Obch 16% 

+49 

3-2 

y Cas 

5 

3Be3Aa Ha xoaeHax 

Obch 20% 

+45% 

3 

<5 Cas 

6 

3Be3Aa Ha raneHH 

Obch 27 

+47%% 

4 

« Cas 

7 

3Be3Aa Ha KOHue hoi-m 

TeAeu 1%(?) 140 

+47% 

4 

i Cas 

8 

3Be3Aa Ha neaoii pyxe 

Obch 14% 

+44% 

4 

6 Cas(?) 

9 

3Be3Aa HH*e neBoro aokth 

Obch 17% 

+45 

5 

<P Cas(?) 

10 

3Be3Aa na npaaoM AOKTe 

Obch 2% 

+50 

6 

o Cas 

11 

3Be3Aa HaA nOAHOxneM 

TpOHA 

Obch 15 

+52% 

4-5 

k Cas 

12 

3Be3Aa Ha cepeAHHe oihh- 
KH TpOHa 

Obch 7%% 

+51% 

3 

0 Cas 

13 

3Be3Aa Ha KOHue chhhkh 
T pOHa 

Obch 3% 

+51% 

6 

p Cas 

Bcero 13 3Be3A. H3 kotopmx 4 TpeTbeii BejiHMHHbi, 6 ueTBepToft, 1 iihtoh, 2 mecTofl. 

Co3Be3A«e Ilepcea 

1 

TyMaHHoe cxoruieHHe hb 
KOH ije npasOH pyxH 

Obch 26% 

+40% 

ryM* 

h, x Per 

2 

3Be3Aa Ha npaaoM AOKTe 

TeAeu 1% 

+37% 

4 

V Per 

3 

3Be3Aa Ha npaaoM onene 

TeAeu 2% 

+34% 

3-4 

y Per 

4 

3Be3Aa Ha neaoM ruieae 

OseH 27% 

+32% 

4 

$ Per 

5 

3Be3Aa Ha roaoBe 

TeAeu 0% 

+34% 

4 

t Per 

6 

3Be3Aa Ha Aonancax 

TeAeu 1% 

+31% 

4 

i Per 

7 

flpxaa 3Be3Aa Ha npaaoM 
6oxy 

npeAinecTByiomaH H3 Tpex, 
ctohiiihx 3a 3Be3AOtl hb 
6oxy 

TeAeu 4%% 

+30 

2 

o Per 

8 

TeAeu 5% 

+27%% 

4 

a Per 

9 

CpeAHaa H3 sthx Tpex 

Teneu 7 

+27% 

4 

V Per 

10 

CAeAyioiuaa M3 hhx 

Teneu 7% 

+ 27% 

3 

6 Per 

11 

3Be3Aa Ha acbom AOKTe 

Teneu 0% 

+27 

4 

x Per 
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VII.5. Kanumoi co3ee3duu ce&epnoeo me6a 


[Ho- 

Mep] 

KoH(j)MrypauMM 

rpaaycbi aojiroTbi 

rpaAycbi 

UIMpOTbl 

BejiH- 

MMHbl 

[CoBpeMeHMbie 

o6o3HaneHMa] 

12 

Hpxaa M3 Tex, mto Ha 
rojiOBe Me«y3bi 

Obch 29% 

+23 

2 

P Per 

13 

Oieuyioiuaa 3a Hen 

Obch 291/6 

+21 

4 

to Per 

14 

3Be3fla, npefliuecTByiomasi 
apxoA 

Obch 27% 

+21 

4 

p Per 

15 

npeAuiecTByiomafl m 9tom 
nocjieflHJi« 3Be3^a 

Obch 26%% 

+22% 

4 

jt Per 

16 

3Be3Aa Ha npaBOM xojieHe 

Tejieu 14%% 

+28(?) 141 

4 

72(b) Per 

17 

npeAmecTByK)iuaa efi, noa 

KOJieHOM 

Tejieu 13 

+28% 

4 

X Per 

18 

npefliuecTBytomaa m3 ;myx, 
Has ctm6om Kojieiia 

Tejieu 12% 

+25 

4 

48(c) Per 

19 

Cjieayiomaa 3a He A, Ha 
caMOM crw6e xojieHa 

Tejieu 14 

+26% 

4 

p Per 

20 

3Be3.ua Ha n pa boh nxpe 

Tejieu 14% 

+24% 

5 

53(d) Per 

21 

3Be3fla Ha npaBoA jiOAbDxxe 

Tejieu 16% 

+ 18%% 

5(?) 

58(e) Per 

22 

3Be3fla Ha jieBOM 6espe 

Tejieu 6%% 

+21 %% 

4-3 

v Per 

23 

3ae3aa Ha jieBOM Kojieiie 

Tejieu 8% 

+19% 

3 

a Per 

24 

3Be3aa Ha jieaoM rojieHM 

Tejieu 8% 

+ 14%% 

4 

£ Per 

25 

3Be3Aa Ha jieaoA naixe 

Tejieu 4% 

+ 12 

3-4 

o Per 

26 

Cjieayiomaa 3a Hen, hb 
KOH ue JieaoA hoto 

Tejieu 6% 

+ 11 

3-2 

£ Per 

Bcero 26 3Be3fl, M3 hmx 2 Bropofl Be/iMMMHbi, 5 TpeTbeft, 16 HeTBeproA, 2 naTou, 1 Ty Mannaa. 

He souieauiHe b (purypy Boxpyr nepceii 

27 

3nc3aa k BocToxy ot toA, 
mto Ha jieBOM xojieHe 142 

Tejieu 11%% 

+ 18 

5 

52(f) Per 

28 

3Be3^a k ceeepy ot tom, 
mto Ha npaBOM KOjieHe 

Tejieu 15 

+31 

5 

BSC 1314(?) 

29 

Bcero 

npeouiecTByiouiaa reM, mto 
H a rojiOBe Meay3bi 

3 3Be3Abi, 2 naToA bcjimmh 

Co3Be3AMe Bo3HHMero 

Obch 24% 

Hbi, 1 Tycxjiaa. 

+20% 

TyCKJI. 

16 Per 

1 

CeaepHaa m 3 flByx, mto Ha 

EjIM3HeubI 2% 

+30 

4 

<5 Aur 

2 

Bojiee ceBepHaa, hba ixwio- 

EjiM3Heubi 2% 

+31 %%(?) 143 

4 

£ Aur 

3 

3Be3Aa Ha JieBOM ruiene, 
Tax Ha3biBaeMaa Ko3a 

[Kanejuia] 

Tejieu 25 

+22% 

1 

a Aur 

4 

3Be3.ua Ha npaBOM ruiene 

EjiH3Heubi 2%% 

+20 

2 

P Aur 

5 

3ae3.ua Ha npaBOM jioxTe 

EjIM3H6UbI 1% 

+ 15% 

4 

v Aur 

6 

3Be3Aa Ha npaBoA kmctm 

EjIM3Heubi 2%% 

+ 13% 

4-3 

8 Aur 

7 

3Besna Ha jieBOM jioktc 

Tejieu 22 

+20% 

4-3 

£ Aur 

8 

M3 AByX Ha JieBOM KMCTM, 
Ha3biBaeMbix K03jiaTaMM, 
cjieaywiuaa 

Tejieu 22% 

+ 18 

4-3 

»; Aur 

9 

npesiuecTByromaa M3 hmx 

Tejieu 22 

+ 18 

4 

£ Aur 

10 

3Be3.ua Ha jiesoA jiOAbixcxe 

Tejieu I9%% 

+ I0%(?) 144 

3-4 

i Aur 
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[Ho- 

Mep] 

KowjjMrypauHM 

rpaAycw aojirotbi 

rpaAycw 

UIMpOTbl 

Bean- 

[CoBpeMeHHue 

o6o3HaqeHMa] 

11 

3Be3fla Ha npaeofl jioabi*- 
ae, o6maa c poroM [Tejn>- 
na] 

Tejien 25% 

+5 

3-2 

/? Tau 

12 

3Be3fla k ceBepy ot Hee, 
okojio HMiKHero xpaa (one- 
shhsi] 146 

Tejieu 26 

+8% 

5 

X Aur 

13 

Eme 6ojiee ceBepHasi, Ha 
aroAMue 

Tejieu 26% 

+ 12% 

5 

9 AUf 

14 

MajieHbKasi 3Be3aa Ha a jie- 
BOii CTynHeii 

Tejieu 20%(?) 147 

+ 10%(?) 148 

6 

14 Aur(?) 

Bcero 
1 me 

14 3ae3A, M3 hmx 1 nep 

CTOii. 

Co3Be3AHe 3MeeHocua 

10ft BeaMHMHbl, 1 BTOp 

oft, 2 Tpen>eft 

, 7 aeT 

sepTOft, 2 naTOM, 

1 

3Be3fla Ha roaoBe 

CxopnMOH 24%% 

+36 

3-2 

a Oph 

2 

nepeAHHH M3 AByx Ha npa- 
bom anene 

CxopnMOH 28 

+27% 

4-3 

Oph 

3 

3a«HB« M3 3TMX AByx 

CxopnMOH 29 

+26% 

4 

y oph 

4 

ITepeAHaa m 3 A»yx Ha Jie- 
bom miene 

CxopnMOH 13% 

+33 

4 

i Oph 

5 

3aflHBB M3 HMX 

CxopnMOH 14% 

+31 %% 

4 

x Oph 

6 

3Be3Aa Ha jieaoM jioktc 

CxopnMOH 8% 

+24%(?) U9 

4 

A Oph 

7 

nepeflHaa M3 AByx Ha xoh- 
ue jieaoii pyuM 

CxopnMOH 5 

+17 

3 

<5 Oph 

8 

3aflH»H M3 HMX 

CxopnMOH 6 

+ 16% 

3 

£ Oph 

9 

3Be3«a Ha npaaoM jtOKTe 

CxopnMOH 26% 

+ 15 

4 

Oph 

10 

IlepeflHaa M3 AByx Ha xoh- 
ue npaaoM pyxn 

Crpejieu 2% 

+ 13% 

4-5 

v Oph 

11 

3aflHaa M3 hmx 

CTpejien 3% 

+ 14% 

4 

r Oph 

12 

3Bes«a Ha npaaoM xojieHe 

CxopnMOH 21% 

+ 7% 

3 

>7 Oph 

13 

3ae3fla Ha n pa boh rojieHM 

CxopnnoH 23%(?) ,i0 

+ 2% 

4-3 

f Oph(?) 

14 

nepeflHaa M3 aeTbipex hb 
npaBOH CTynHe 

CxopnMOH 23 

—2%(?) ISI 

4 

36(A) Oph(?) 

15 

CneAyiomaa 3a Heft 

CxopnMOH 24% 

-1%(?) 

4-3 

e 0ph(?> 

16 

Cjieayiomaa 3a stoh 

CxopnMOH 25 

—0%(?) 

4 

44(b) Oph(?) 

17 

IlocneAHaa m3 aeTbipex, ca- 
Maa 3affHaa 

CxopnMOH 25%% 

—0%(?) 

5 

51(c) Oph(?) 

18 

3Be3aa, cneayiomaa 3a hm- 
mm, xacaiomaaca naTKM 

CxopnMOH 27% 

+ 1 

5 

51 Oph 152 

19 

3Be3«a Ha aeaoM xojieHe 

CxopnMOH 12% 

+ 11%% 

3 

C Oph 

20 

CeBepHaa M3 Tpex no npa- 
moh Ha jieaoH rojieHH 

CxopnMOH 11% 

+5% 

5-4 

<p Oph 

21 

CpeflHHH M3 HMX 

CxopnMOH 10% 

+3% 

5 

X Oph 

22 

lOacHaa m3 3thx Tpex 

CxopnMOH 9%% 

+I%(?) 153 

5-4 

ip Oph 

23 

3Be3Aa na jicboh naie 

CxopnMOH 12% 

+0% 

5 

to Oph 

24 

Bcero 

3Be3«a, xacaiomaaca no- 
AOuiBbi jieaOH Horn 

24 3Be3Abi, M3 hmx 5 Tpen 

CxopnMOH 10% 

bed BejiMaMHbi, 13 aen 

-0%% 

lepTOH, 6 na-ro 

4 

ft. 

p Oph 
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[Ho- 

KoHtjwrypautfH 

rpaAycu AOJiroTbi 

rpaAycu 

Bejin- 

[CoBpeMeHHbie 

Mep] 



liinpOTbl 

HHHbl 

o6o3HaweHMa] 


He Bome^mHe b (J>Hrypy aoxpyr 3MeeHocua 





25 

CeBepHasi H3 Tpex, mto k 
BOCT oxy ot npasoro ruiena 

Crpeaeu 2 

+28% 

4 

66 (n) 

Oph 

26 

CpeflHaa M3 Tpex 

CTpeaeu 2% 

+26% 

4 

67(o) 

Oph 

27 

IO*Haa M3 HMX 

OrpeAeu 3(?) 154 

+25 

4 

68 (k) 

Oph 

28 

Cjieayiomaa 3a Tpeina, xax 
6w nocepewHe 

Crpaneu 3% 

+27 

4 

70 (p) 

Oph 

29 

yeAMHeHHaa 3Be3aa, 6o;iee 
ceBepnasi, qeM otm qeTbipe 

CTpejieu 4% 

+33 

4 

72(s) 

Oph 

Bcero 5 3Be3A neTBepToft BejiHMHHbi. 






Co3Be3flHe 3 mch 3MeeHocua 155 





1 

3se3Aa Ha kohi# HwacHeft 
nejiiocTM b qeTbipexyrojib- 
HHxe rojiOBbi 

Becu I8%% 

+ 38 

4 

‘ 

Ser 

2 

3Be3aa, xacaiomaaca ho3a- 

Becbi 21% 

Becu 24%(?) 156 

+ 40 

4 

P 

Ser 

3 

3Be3,oa Ha BMCxe 

+36 

3 

7 

Ser 

4 

3Be3,qa y Hawajia men 

Becu 22 

+34% 

3 

P 

Ser 

5 

CpeAHHH b qeTbipexyrojib- 
HHxe hjih bo pTy 

Becu 21% 

+37% 

4 

K 

Ser 

6 

3Be3«a BHe toaobm, k ce- 
Bepy ot Hee 

Becu 23% 

+42% 

4 

71 

Ser 

7 

3Be3«a 3a nepBbiM m3to6om 

Becbi 21% 

+29% 

3 

S 

Ser 


men 






8 

CeBepHaa 3Be3Aa H3 Tpex 
3a Heii cjieAyfOuiMx 

Becbi 24%% 

+26% 

4 

X 

Ser 

9 

CpeAnaa m3 3tmx Tpex 

Becbi 24% 

+25% 

3 

a 

Ser 

10 

lOacHaa M3 hhx 

Becu 26% 

+ 24 

3 

e 

Ser 

11 

3Be3Aa 3a cjieAyiomMM bht- 
kom, npeAmeCTByioutaa Ae- 
bom pyxe 3MeeHocna 

Becbi 28%% 

+16% 

4 

P 

Ser 

12 

3ae3Aa C33 am Tex, hto na 
pyxe 

CxopnnOH 8% 

+13%(?) 157 

5 

v 

Oph 

13 

3Be3Aa 3a npaBbiM 6eApoM 
3Meenocna 

lOacHaa h 3 Asyx, caeAy- 

CxopnMOH 23% 

+ 10% 

4 

v 

Ser 

14 

CxopnHOH 27 

+ 8% 

4-3 

e 

Ser 


KJIUMX 3a Heii 






15 

CeBepHaa M3 hhx 

CxopnMOH 27%% 

+ 10%% 

4 

0 

Ser 

16 

3Be3Aa 3a npasoft pyxoft Ha 
M3m6e xBocra 

CTpejieu 3% 

+20 

4 

£ 

Ser 

17 

OieAyiomaa 3a Heii, Toxce 

CTpejieu 8% 

+21% 

4-3 

7 

Ser 


Ha xBocTe 






18 

3Be3Aa Ha xoHpe xBocTa 

CTpeaeu 18% 

+ 27 

4 

e 

Ser 

Bcero 18 3Be3A» M3 xoropbix 5 TpeTben BejiHMMHbi, 12 qeTBepTOH, 1 nsnon. 




Co3Be3AHe CTpeAbi 






i 

YeAHHeHHasi 3Be3^a Ha oc- 

TpHe 

Ko3epor 10% 

+39% 

4 

7 

Sge 

2 

3aAHaa m 3 Tpex Ha ApeBxe 

Ko3epor 6% 

+39% 

6 

£ 

Sge 

3 

CpeAHaa M3 hhx 

Ko3epor 5%% 

+39% 

5 

6 

Sge 
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[Ho- 

Mep] 

KoHcpurypauHM 

rpaAycw AOaroTbi 

rpaAycbi 

lHMpOTbl 

BejiM- 

[CoBpeMeHHbie 

o6o3HaueHMs] 

4 

nepeflHss m 3 Tpex 

Koaepor 4% 

+39 

5 


Sge 

5 

3Be3fla Ha xoHqe Bbipe3a 

5 3Be3fl, M3 HHX 1 qeTBep 

Co3Be3AHe Opjia 

Ko3epor 3% 

Oft BejIMMMHbl, 3 IMTOr 

+38%(?) ,S8 
, 1 uiecToft. 

5 

P 

Sge 

1 

1 

1 

Ko3epor 71/6 

+26%% 

4 

T 

Aql 

2 

ripeAuiecTByiomafl eft, Ha 
uiee 

Ko3epor 4%% 

+27% 

3 

P 

Aql 

3 

Hp«aa 3Be3Aa Ha cnHHe, 
Ha3biBaeMaa Opjiom 

Ko3epor 3%% 

+29% 

2-1 

° 

Aql 

4 

BjiH3Kaa k Heft, k ceBepy 

Ko3epor 4 V3 

+30 

3-4 

O 

Aql(?> 

5 

nepeAHsiH m 3 Aayx Ha jie- 
bom ruiene 

Ko3epor 31/6 

+31% 

3 

Y 

Aql 

6 

3aflHHH M3 HHX 

Ko3epor 6 

+31% 

5 

<P 

Aql 

7 

nepeAHSia M3 A»yx Ha npa- 
bom ruiene 

CTpejieu 29% 

+28% 

5 

h 

Aql 

8 

CjieAytomaa 3a Heft 

Ko3epor 11/6 

+26% 

5-4 

a 

Aql 

9 

3Be3fla Ha HexoTopoM pac- 

CTOHHMM HMJKC XBOCTa Op- 

Jia, xacawiuaacsi MrieHHoro 
riyTM 

Crpejieu 221/6 

+36% 

3 


Aql 

Bcero 

9 3Be3A, M3 hmx 1 BTopoft BejiMwHHbi, 4 TpeTbeft, 1 neTBeproft, 3 nsrroft. 

3Be3Abi okojio Opjia, xoropbiM npMCBoeHO hmh «Ahthhoh» 159 


10 

nepeflHss m 3 flayx k wry 
ot rojiOBbi Opjia 

Ko3epor 3% 

+21% 

3 

V 

Aql 

11 

3aAHHH H3 HMX 

Ko3epor 81/2% 

+19% 

3 

e 

Aql 

12 

3Be3Aa k wro-3anaAy ot 
npaaoro rmena Opjia 

Crpeneu 26 

+25 

4-3 

s 

Aql 

13 

3Be3«a k wry ot aroft 

Crpeaeu 28% 

+20 

3 

i 

Aql 

14 

Eme 6ojiee wjkhbh 

CTpejieu 29% 

+ 15% 

5 

K 

Aql 

15 

Bcero 

Croaiuaa BnepeAH scex 

6 3Be3A, M3 KOTOpbIX 4 Tp 

Co3B€3AHe fle.ib(J)HHa 

CTpejieu 211/6 

ETbeft BejlHMHHbl, 1 qei 

+ 18% 

Beproft, 1 naT 

3 

oft. 

X 

Aql 

1 

nepCAHHH H3 Tpex Ha XBO- 
cTe 

Ko3epor 17% 

+29% 

3-4 

e 

Del 

2 

CeBepwta M3 AByx ocTajib- 

Ko3epor 18% 

+29 

4-5 

‘ 

Del 

3 

JOlKHaa M3 HHX 

Kcaepor 18% 

+27%% 

4 

K 

Del 

4 

K)*Haa 3BesAa Ha nepeA- 
Heft cropoHe pOMSOBMAHOrO 
qeTbipexyroAbHHxa 

Ko3epor 18% 

+32 

3-4 

p 

Del 

5 

CeBepHaa 3Be3Aa Ha nepeA- 
Heft cropoHe 

Koaepor 20l/6(?) ,6 ° 

+33%%(?) 

3-4 

a 

Del 

6 

JOjKHaa 3Be3Aa Ha 3aAHeft 
cropoHe poM6a 

Ko3epor 21% 

+32 

3-4 

6 

Del 

7 

CeBepHaa 3Be3Aa Ha 3aAHeft 
CTOpOHe 

Ko3epor 2314 

+33% 

3-4 

Y 

Del 

8 

lOiKHaa m 3 Tpex Me*Ay 
XBOCTOM M P0M60M 

Ko3epor 17% 

+30%(?) 161 

6 

V 

Del 
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[Ho- 

Mep] 

KoHCjmrypauMM 

rpaAyCbl AOArOTb! 

rpa^ycbi 

lUMpOTbl 

BejiM- 

MMHbl 

[CoBpeMeHHue 

0603HaneHHH] 

9 

nepeAHHH M3 flByx ocrajib- 
Hbix ceBepHbix 

Ko3epor 17% 

+31%% 

6 

£ Del 

10 

Bcerc 

nocneflHHH, cjieflywmaa 3a 

3T0H 

10 3Be3fl, M3 KOTOpbIX 5 

Co3BC3;cHe rojiOBbi Koi 

Koaepor 19 

peTbeic aejiMMMHbi, 2 h 

M 162 

+31% 

STBepTOH, 3 U1 

6 

ecroft. 

B Del 

1 

nepeAHHH M3 AByX 3BC3A Ha 
rojiOBe 

Ko3epor 26% 

+20% 

Tycxjc. 

a Equ 

2 

Cjieayiomaa 3a Hew 

Ko3epor 28 

+20% 

Tycioi. 

P Equ 

3 

nepeflHHH H3 AByx bo pTy 

Ko3epor 26% 

+25% 

Tycxjc. 

y Equ 

4 

Bcerc 

Gneayiomasi 3a Hefi 

4 Tycwibie 3Be3flbi. 

Co3Bt3AHe Kohh 163 

Kosepor 27% 

+ 25 

Tyciui. 

6 Equ 

1 

3Be3Aa Ha nynxe, o6ma h co 
3Be3AOH Ha rojiOBe Ahapo- 
MeAbi 

Pbi6w 17%% 

+26 

2-3 

a And 164 

2 

3be3Aa Ha noaCHMue y koh- 
ua Kpbina 

Pw6bi 12% 

+ 12% 

2-3 

r Peg 

3 

3Be3Aa Ha npaaoM ruiene y 
Hanajia Horn 

Pbi6bi 2% 

+31 

2-3 

P Peg 

4 

3Be3Aa Ha criMHe y njieue- 

BOM MaCTH Kpujia 

BoAOAeii 26% 

+ 19% 

2-3 

a Peg 

5 

Bojiee ceBepHasi M3 AByx Ha 
Tejie noA kpmjiom 

Pbi6u 4% 

+25% 

4 

t Peg 

6 

Bojiee cojkhah M3 hmx 

Pbi6u 5 

+25 

4 

tc Peg 

7 

BoAee ceBepHaa M3 AByx Ha 
npaaoM KOjiene 

BoAO-ieic 29 

+35 

3 

V Peg 

8 

Bojiee coiKHaa M3 hmx 

BoAOJieic 28% 

+34% 

5 

o Peg 

9 

nepeAHHH m 3 AByx cmcjk- 
Hbix Ha rpyAM 

BoAOxeA 26% 

+29 

4 

2 Peg 

10 

3aAHHH M3 HMX 

BoAOAeii 27 

+29% 

4 

b Peg 

11 

riepeAHaa m 3 Asyx CMext- 
Hbix Ha uiee 

BoAOAeii 18%% 

+ 18 

3 

t Peg 

12 

3aAHHH M3 HMX 

BOAOAe* 20% 

+ 19 

4 

S Peg 

13 

H3 AByx Ha rpMBe 6oAee 

C05KH8H 

BoAOJie* 21% 

+15 

5 

P Peg 

14 

Bojiee ceBepHaa 

BOAOAe* 20% 

+16 

5 

a Peg 

15 

H3 AByx 6 ah3kmx Ha TOAOBe 
6ojiee ceBepHaa 

Boaoach 9%(?) ,6s 

+ 16% 

3 

e Peg 

16 

Bojiee coxcHan 

BOAonefl 8 

+ 16 

4 

v Peg 

17 

3Be3Aa Ha Mopae 

BoAOaeH 5% 

+22% 

3-2 

* Peg 

18 

3Be3Aa Ha npasoft AOAbixcxe 

BoAOJie* 23% 

+41% 

4-3 

n Peg 

19 

3Be3Aa Ha jieaoM xojieHe 

BoAOAen 17% 

+ 34% 

4-3 

< Peg 

20 

3BesAa Ha xeaoM cconemiOM 
CyXOXCMJIMM 

BoAOAeii 12% 

+36%% 

4-3 

x Peg 

Bcero 20 3Be3A, m 3 xoropbix 4 

Topoft BejiMHMHbi, 4 Tperbeii, 9 HeTBeprott, 3 

nHToii. 
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[Ho- 

KOHcJjHrypauHM 

rpaAycbi AOJiroTbi 


Bean- 

[CoBpeMeHHwe 

Mep] 



lUMpOTbl 

HMHbl 

o6o3HaqeHMa] 


Co3ee3flHe AnapoMeflbi 






1 

3Beaaa MexcAy JionaTxaMM 

Pbi6bi 251/3 

+24% 

3 

6 

And 

2 

3Be3fla Ha n pa bom miene 

Pu6bi 26</3 

+27 

4 

n 

And 

3 

3Be3Aa Ha jieaOM miene 

Pbi6bi 24% 

+23 

4 

« 

And 

4 

lOxcHasi M3 Tpex Ha npaaoM 
npeAimeqbe 

Pbi6w 23% 

+32 

4 

a 

And 

5 

H3 hmx 6onee ceBepHaa 

Pbi6bi 24% 

+33% 

4 

e 

And 

6 

CpeAHaa M3 Tpex 

Pu6u 25 

+32% 

5 

p 

And 

7 

lOxcHaa m 3 Tpex Ha KOHije 
npasofi pyxM 

Pbi6bi 19% 

+41 

4 

‘ 

And 

8 

CpeAHaa M3 HMX 

Pbi6w 20% 

+42 

4 

K 

And 

9 

CeBepHaa m 3 Tpex 

Pw6bi 22% 

+44 

4 

X 

And 

10 

3ae3Aa Ha jiesoM npea- 
imenbe 

Pbi6u 24% 

+ 17% 

4 

£ 

And 

11 

3Be3«a Ha jieaoM jioxTe 

Pbi6w 25% 

+ 15%% 

4 

V 

And 

12 

Bojiee KPKHaa H3 Tpex hba 
noacoM 

Obch 3%% 

+26% 

3 

p 

And 

13 

CpeAHaa M3 hmx 

Obch 1%% 

+30 

4 

h 

And 

14 

CeBepHaa M3 Tpex 

Obch 2 

+32% 

4 

V 

And 

15 

I 

1 

n 

i 

I 

Obch 16%% 

+28 

3 

Y 

And 

16 

3Be3Aa Ha npaBoii CTynHe 

Obch 17% 

+37% 

4-5 

9 

Per 

17 

3ee3Aa loxoiee 3 toh 

Obch 15% 

+35% 

4-3 

51 

And 166 

18 

CeBepHaa m 3 AByx Ha ne- 

BOM KOJICHHOM CTM6e 

Obch 12% 

+29 

4 

• 

And 

19 

lOxcHaa M3 HMX 

Obch 12 

+28 

4 

T 

And 

20 

3Be3Aa Ha npasoM xojieHe 

Obch 10% 

+35% 

5 

9 

And 

21 

H3 AByx Ha 6axpoMe 6ojiee 
ceBepHaa 

Obch 12% 

+34% 

5 

49(A) 

And(?) 

22 

IOiKHaa M3 HMX 

Obch 14% 

+32% 

5 

X 

And(?) 

23 

npeAiuecTByiomaa TpeM m 
npasoft pyxe, BHe pyxM 

OBeH 11% 

+ 44 

3 

° 

And 

Bcero 23 3Be3Abi, M3 hhx 4 TpeTbetf BejiMHMHbi, 15 qeTBepToft, 4 hhtom. 




Co3Be3A«e TpeyroAbHHxa 





i 

3Be3Aa b BepuiHHe Tpe- 
yroAbHMxa 

Obch 11 

+ 16% 

3 

a 

Tri 

2 

IlepeAHaa M3 Tpex Ha ocho- 

Obch 16 

+20% 

3 

P 

TH 

3 

CpeAHaa M3 hhx 

Obch 16% 

+ 19% 

4 

s 

TH 

4 

3aAHaa H3 Tpex 

Obch 16%% 

+ 19 

3 

Y 

TH 

Bcero 4 3Be3flbi, H3 hmx 3 TpeTbew BejinqHHu, 1 qeTBepTon. 




B ceBepHOM nonymapnn Bcero 360 3Be3A, H3 hhx 3 nepaoft BeJiMHMHbi, 18 btodoh, 


81 TpeTbefi, 177 qeTBepTOM, 58 nsrrott, 13 uiecroft, 9 Tycmibix, 1 TyMaHHasi. 
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VII.5. Kamtuvoi co3ee3duu ceaepuoeo ne6a 


[Ho- 

KoH$MrypaijMM 

rpaaycw aojiroTbi 


Rpni4- 

[CoBpeMeHHbie 

Mep] 



lUHpOTbl 

HHHbl 

o6o3HaMeHwa] 


Co3Be3flHH IcesepHOH nacro] 3o^naica 




Co3Be3«He Obhh 





1 

nepejwas 3Be3«a m aayx 
Ha porax 

OBeH 6% 

+7% 

3-4 

y Ari 

2 

3aflHaa M3 hmx 

Obch 7% 

+8% 

3 

/3 Ari 

3 

Bojiee ceBepHaa m 3 jjByx Ha 
Mopae 

Obch 11 

+7% 

5 

7 Ari 

4 

Bojiee KMKHaa m3 hmx 

Obch 11 % 

+ 6 

5 

e Ari 

5 

3Be3»a Ha uiee 

OaeH 6%(?) 167 

+5% 

5 

1 Ari 

6 

3ae3aa Ha 6eapax 

Obch 17% 

+6 

6 

v Ari 

7 

3se3»a b Hauajie xBOCTa 

Obch 21% 

+4%% 

5 

s Ari 

8 

riepeanaa m 3 Tpex Ha xbo- 

OBeH 23%% 

+ 1% 

4 

6 Ari 

9 

CpeaHaa m 3 Tpex 

Obch 25% 

+2% 

4 

£ Ari 

10 

lIocjieaHaa M3 hmx 

OaeH 27 

+ 1%% 

4 

t Ari 

11 

3Be3«a Ha aaaHeM 6eape 

OaeH 19% 

+ 1%(?) 168 

5 

p Ari 

12 

3ae3aa non xaneHOM 

Obch 18 

-1% 

5 

a Ari 

13 

3ae3fla na KOHu,e 3&nHe(i 

HOTO 

Obch 15 

-5% 

4-3 

p Cet 

Bcero 

13 3Be3A, M3 KOTOpblX 2 TpCTbCM BejlMMMHbl, 4 qeTBepTOH, 6 n«TOH, 1 UieCTOM. 


Okojio Obh3i He BOiueauiHe b (jjnrypy 




14 

3Be3/ta tiaa ixmobom, koto- 
pyw rnnnapx Ha3hiBaeT 

OBeH 10% 

+10( ?)' 70 

3-2 

a Ari 


«3Be3«a Ha Mopae» 169 





15 

M3 weTbipex Haa xpecrooM 
3aai<aa m 6ojiee apxaa 

o 

1 

5 

+ 10% 

4 

41(c) Ari 

16 

M3 rpex 6ojiee TycicnaH 
ceeepHa» 

OaeH 21% 

+ 12% 

5 

39 Ari 

17 

CpeaHaa M3 Tpex 

OBeH 19% 

+ 11% 

5 

35 Ari 

18 

(Oaciiaa M3 hmx 

Obch 19% 

+ 10% 

5 

33 Ari 

Bcero 5 3ee3a, h 3 KOTOpwx 1 TpeTbeft BejiimHHbi, 1 qeTBepTOH, 3 hstom. 



Co3Be3AHe Tejibua 





i 

Ceaepnaa m 3 qeTbipex Ha 
cpe3e 171 

OaeH 26% 

-6 

4 

5(f) Tau 

2 

UjlM3Kaa K HCM 

Obch 26 

-7% 

4 

4(s) Tau 

3 

I>BM3Kaa M K 3T0M 

Obch 24%(?) 172 

-8% 

4 

£ Tau 

4 

CaMaa io*Haa m ueTbipex 

Obch 24% 

-9% 

4 

o Tau 

5 

OieAyK)iu.asi 3a hmmm Ha 
npaBOM jionaTKe 

OaeH 29% 

-9% 

5 

30(e) Tau 

6 

3ae3aa iia rpyan 

Tejieu 3% 

-8 

3 

X Tau 

7 

3BC3aa Ha npaBOM xojieHe 

Tejieu 6% 

-12% 

4 

p Tau 

8 

3ee3^a Ha npaBOM xojieH- 
HOM CyXO>KMJlMM 

Tejieu 3 

-14%% 

4 

v Tau 

9 

3Be3fla Ha jubom KOjieHe 

Tejieu 12% 

-10 

4 

90(c‘) Tau 

10 

3ae3aa Ha jieBOH rojieHM 

Tejieu 13 (?) 173 

—13(?)' 74 

4 

88(d) Tau 
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[Ho- 

Mep] 

KoHCpHrypauHM 

rpaaycbi po.nroTbi 

Tpaflycbi 

lllHpOTbl 

BejiH- 

[CoBpeMeHHbie 

o6o3HaaeHHH] 

11 

3Be3flbi Ha Mopae h Tax 

Ha3biBaeMbie rnaw>i: 3Be3aa 

Ha H033PKX 

Tejiep 9 

-5% 1/4 

3-4 

y Tau 

12 

3Be3fla Meatfly 3toh m ce- 
BepHbiM rjia30M 

Tejiep 10W 

-4%(?) 175 

3-4 

<5' Tau 

13 

3Be3«a Mexmy 3TOii 

[N? 11] H KPKHblM rJia30M 

Tejiep 10%% 

-5%% 

3-4 

6' Tau 

14 

SpKasi M3 THafl, Ha iojkhom 
rjia3y, KpacHOBaT&H 

Tejiep 12% 

-51/6 

1 

a Tau 

15 

riocjieflHasi H3 rnafl, Ha 
ceaepHOM rjia3y 

Tejiep 11 %%(?)' 76 

-3 

3-4 

s Tau 

16 

3Be3fla y Hanajia ioa<Horo 
pora h yxa 

Tejiep 171/6(7)' 77 

-4 

4 

97(1) Tau 

17 

H3 flByx Ha kukhom pore 
6o;iee KHKHasi 

Tejiep 20% 

-5 

5 

104(m) Tau 

18 

Eojiee ceBepHan m3 hhx 

Tejiep 20 

-3% 

5 

106(1) Tau 

19 

3Be3fla Ha KOHije toacHoro 
pora 

Tejiep 27% 

-2% 

3 

£ Tau 

20 

3Be3fla y Hanajia ceBepHoro 
pora 

Tejiep 15% 

—01/4(7)' 78 

4 

t Tau 

21 

3Be3fla Ha KOHpe ceBepHoro 
pora, ToawecTBeHHaa co 
3ae3floti Ha npaaoft Hore 
Bo3HMHero 179 

Tejiep 25% 

+5 

3(7) 

jS Tau 

22 

Eojiee ceBepnaa m3 AByx 
6jim3khx Ha ceBepHOM yxe 

Tejiep 12 

+01/2 

5 

v Tau 

23 

Eojiee K>*naa H3 hhx 

Tejiep 11% 

+0% 

5 

k Tau 

24 

flepeflHHH M3 flByX Ma- 

jieHbKHx Ha uiee 

Tejiep 7 

+0% 

5 

37(A') Tau 

25 

Gneayioipaa 3a Heii 

Tejiep 9 

-1(?)"° 

6 

co Tau 

26 

Carlas rojKHaa Ha nepe^Heii 
cropoHe HeTbipexyrojibHH- 

Tejiep 8 (?>‘ 81 

+5 

5 

44 (p) Tau 

27 

CeBepHaa Ha nepe^He# 
CTOpOHe 

Tejiep 81/2(7) 

+7%(?)' 82 

5 

y> Tau(?) 

28 

Eojiee K»KHaa Ha 3a«Hefi 
cropoHe 

Tejiep 12 

+3 

5 

X Tau 

29 

Eojiee ceBepHaa Ha 3a«HeH 
CTopoHe 

Tejiep 11% 

+5 

5 

<p Tau 

30 

CeBepHbiH KOHep nepesHeii 
cropoHbi Ilneas' 83 

Tejiep 2Ve 

+4% 

5 

19 Tau(?) 

31 

JOjKHbiH KOHep nepeaneti 

CTOpOHbl 

Tejiep 2 % 

+3% 

5 

23 Tau (?) 

32 

3aAHHH H CaMblH y3KHH 
KOHep rineas 

Tejiep 3% 

+3% 

5 

27 Tau(?) 

33 

MajieHbxaa 3Be3fla k ceBepy 
ot linear 

Tejiep 3% 

+5 

4(7) 

BSC 1188(7) 

Bcero 32 3Be3Sbi, M3 kotopux 

1 mecTOft. 

nepaoH BejiHMHHbi, 6 Tperbeft, 11 qeTBeproft 

, 13 naTOH, 
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VI1.5. Kamanoi co3ee3duu ceeepnoto ne6a 


[Ho- 

Mep] 

KoH(j)HrypauMH 

rpasycbi flOjiroTbi 

rpaAycbi 

LUHpOTbl 

BejiH- 

MHHbl 

[CoBpeMeHHue 

o6o3HaneHMa] 


Okojio Tejibua, He Bouieflume b cpm-ypy 




34 

3Be3fla nofl npaBOfl Horofi 
h jionaTKOfl 

Obch 25 

—171/2 

4 

10 Tau 

35 

nepeAHsisi M3 Tpex Ha a 

KHKHblM pOIX}M 

Tejien 20 

-2 

5 

1 Tau 

36 

CpeflHHSC H3 Tpex 

Tejien 24 (?) 184 

-l%l/4 

5 

109(n) Tau 

37 

noaieflHSH M3 HHX 

Tejien 26 

-2 

5 

114(o) Tau 

38 

Eojiee ceBepHa» m 3 AByx 
noA kohuom ioxchoix) pora 

Tejien 29 

-6% 

5 

126 Tau(?) 

39 

Eojiee lOiKHafl m3 hmx 

Tejien 29 

-7% 

5 

129 Tau(?) 

40 

riepeAHsisi H3 5 cjieAyiomHx 
nOA lOxtHbiM porOM 

Tejien 27 

+0% 

5 

121 Tau(?) 

41 

Cjienyiomas 3a He it 

Tejien 29 

+ 1 

5 

125 Tau(?) 

42 

Cjieayiomaa 3a 3 tom 

EjIH3Henbl 1 

+1% 

5 

132 Tau(?) 

43 

H3 AByx ocTaioiuMxcsi 3aA- 
hhx ceBepHaa 

EjIM3HeUbI 21/3 

+3% 

5 

136 Tau(?) 

44 

Bcerc 

Eojiee foiKnaa H3 hmx 

11 3Be3fl, M3 KOTOpbIX 1 

Co3Be3flHe BaH3HeuoB 

EjiM3Henu 3% 

MeTBepTOii BejIMHHHbl, 

+1% 

0 naTOH. 

5 

139 Tau(?) 

1 

3Bea«a Ha rojiOBe riepewe- 
ro 6jiM3Hena 

EjIH3HenbI 231/3 

+91/2(7)' M 

2 

a Gem 

2 

KpacHOBaTaa 3Be3fla Ha ro- 
jiOBe aaflHero 6jiM3Hena 

EjiH3Henu 26% 

+6% 

2 

P Gem 

3 

3Be3.ua Ha aeaoM npefl- 
ruienbe nepeflHero 6jiM3He- 
na 

EjiM3Henbi 16% 

+ 10 

4 

8 Gem 

4 

3Be3fla Ha tom ate cbmom 
npefliwenbe 

EjiH3Henbi 18% 

+7% 

4 

t Gem 

5 

3Be3.ua, cneayiomaa 3a Heft, 

Meatfly jionaTxaMH 

EjiH3Henbi 22 

+5% 

4 

< Gem 

6 

Caeflyiomast 3a aroft, hb 
n pa bom iuieue toto ate 
6flM3Hena 

EjiH3Henbi 24 

+41/2% 

4 

v Gem 

7 

3Be3fla Ha 3aflHeM ruiewe 
cjiesyiomero 6flM3Heua 

EjiM3Henu 26% 

+2% 

4 

k Gem 

8 

3Be3fla Ha npaaoM 6oxy 
nepeflHero 6jin3nena 

EjiM3Henu 21% 

+2% 

5 

57(A) Gem 

9 

3Be3fla Ha jieaoM 6oxy 3a«- 
Hero 6jiH3Hena 

EjiH3Henu 231/6(7)' 86 

+0%(?)' 87 

5 

58 Gem(?) 

10 

3Be3fla Ha JieBOM xojieHe 
nepeflHero 6flM3Hena 

EjiM3Henbi 13 

+ 1% 

3 

s Gem 

11 

3ae3fla nofl jieBbiM kojichom 
3aflHero 6flH3Hena 

fijiMSHenbi 181/4(7)' 88 

-2% 

3 

£ Gem 

12 

3Besfla Ha JieBOM naxy 3afl- 
Hero 6flM3Hena 

EjiH3Henbi 21% 

-0% 

3 

<5 Gem 

13 

3Be3fla Ha cm6e npaaoro 
xojieHa toto ate 6flH3Heua 

EjiM3Henu 21 %(?) 189 

—6(?) 190 

3 

X Gem 

14 

3Be3fla Ha KOHpe Bejiyineft 
Horn nepeflHero 6jin3Hena 

EjIM3HenbI 61/2 

-1% 

4-3 

17 Gem 
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[Ho- 

KoHcJmrypauHH 

Tpaaycbi aoaroTbi 



[CoBpeMeHHbie 

Mep] 



UIHpOTbl 


06o3HaMeHH9] 

15 

Oieayiomas 3a Heft, Ha 
Toil *e Hore 

EjiH3Heubi 8%(?) 191 

-i% 

4-3 

ft Gem 

16 

3m;3,na Ha xoHue n pa boh 

EaM3Heubi 10% 

-3% 

4-3 

v Gem 


hoto nepeflHero 6;iH3Heua 





17 

3Be3aa Ha xoHue neBod 

l>;in3neubi 12 

-7% 

3 

y Gem 


hoto 3aflHero 6;m3neua 





IS 

3Be3fla Ha xoHue ripaBoft 
hoto 3aflnero 6;iM3neua 

EAH3Heubi 14% 

-10% 

4 

£ Gem 

Bcero 

18 3Be3A, H3 KOTOpblX 2 BTOpOH BC/lHMMHbl, 5 TpeTbeft, 9 HCTBepTOft, 2 

ns,T0 *- 


OxOJIO BjIH3HeUOB, He 

BOUieauiHe b cpHrypy 




19 

npeflmeCTByiomaa riepefl- 
Heft Hore Beaymero 6;iH3ne- 

B;iH3iieubi 4Vs 

-0% 

4 

1(H) Gem 


ua 





20 

npeainecTByioiuasi nepeA- 
HeMy KOjieHy, apxaa 

B;iM3iieubi 6% 

+5%% 

4-3 

x Aur 

21 

npeamecTByiomaH jieBOMy 
xoaeHy 3aflHero 6;iM3Heua 

B;iH3nenbi 15V6 

—2V» 

5 

36(d) Gem 

22 

CeBepHaa H3 Tpex 3 boa no 
npaMOH, Haymnx 3a npa- 
Boft pyxoft 3aflnero 6aH3ne- 

B;iM3neubi 28% 

-1% 

5 

85 Gem(?) 


ua 





23 

Cpeanaa m3 Tpex 

EaM3Heubi 26% 

-3% 

5 

81(g) Gem(?) 

24 

lOwnaa m3 hhx, y npea- 
naeHba [npasoft pyKH] 

B;iM3neubi 26 

-4% 

5 

74(f) Gem(?> 

25 

CjieAytomaa 3a TpeMa yno- 
MHHyTblMM, apxa« 

Pax 0%(?) 192 

-2% 

4 

t, Cnc(?) 

Bcero 7 3Be3A, m3 kotophx 3 qeTBeptoft BeAHMHHbi, 4 riai-oft. 




Co3Be3aHe Paxa 





i 

Cpeawaa 3Be3aa TyMaHHOro 
cxonaeHMa Ha rpyaw, Tax 
Ha3biaaeMbie Hcjih 

Pax 10% 

+0%(?) 193 

TyM. 

M 44 194 

2 

CeBepHaa H3 A»yx npeAiue- 
CTByioiUMX aeTbipexyroAb- 
HMKy OKOJIO TyMaHHOCTM 

Pax 7% 

+ IV4 

4-5 

tj Cnc 

3 

Bojiee loxctiaa M3 A»yx 

npeAiuecTByioiuMX 

Pax 8 

-lVs 

4-5 

9 Cnc 

4 

CeBepHaa m 3 A»yx cAeAy- 
ioiumx 3a qeTbipexyrojib- 
hmkom. Tax Ha3biBaeMbie 
OcAaTa 

Pax 10% 

+2% 

4-3 

y Cnc 

5 

lOwiiaw m 3 asyx ynoMaHy- 

Pax 11% 

-0% 

4-3 

i Cnc 

6 

3Be3aa Ha k»khoh xaeuiHe 

Pax 16% 

-5% 

4 

a Cnc 

7 

3Be3aa Ha ceBepHoft xjiem- 

Pax 8% 

+ 11%% 

4 

1 Cnc 

8 

3ae3aa Ha 3aflHeft Macro 
ceBepHOft aanu 

Pax 2% 

+ 1 

5 

ft Cnc 

9 

3ee3aa Ha 3anneft Macro 
■oxcHoft aanu 

Pax 7V6 

-7%(?)' 95 

4-3 

fi Cnc 

Bcero 9 3B63a, H3 kotopmx 7 qeTBepTOM BejiHHMHbi, 1 riaion, 1 TyMaHHaa. 
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VII.5. Kamajwz C03ae3duu ceaepnozo m6a 


[Ho- 

Mep] 

KompHrypaijHH 

rpaAycw AoaroTw 

rpaAycw 

UIMpOTbl 


[CoBpeMeHHbie 

o6o3HaaeHMa] 


Okojio Pa tea, He BOiueAWHe b cjjwrypy 




10 

3Be3fla Haa H3m6oM wjk- 

Hofl mieuiHH 

Pax 19%(?) 196 

-2Vi 

4-5 

a Cnc(?) 

11 

Caeayiomasi 3a kohuom 

kokhom mieuiHH 

Pax 2U/6(?) 197 

-5% 

4-5 

k Cnc 

12 

nepeflHsui m 3 AByx, cneAy- 
iomwx 3a TyMaHHOCTbio 

Pax 14 

+71/4(?) 198 

5 

V Cnc(?) 

13 

4 3Be 

3afltina m3 hmx 

3flbl, M3 HMX qeTBepTOft seji 

Co3se3AHe JIbBa 

Pax 17 

HHHHbi 2, naToA 2. 

+4Vi%(?) 

5 

£ Cnc(?) 

1 

3m;3Aa Ha xonue H03apeM 

Pax 18V4 

+10 

4 

k Leo 

2 

3Be3Aa b nacTH 

Pax 21 Vi 

+7Vi 

4 

X Leo 

3 

H3 A»yx Ha rojiOBe 6ojiee 
ceBepHaa 

Pax 24V} 

+ 12 

3 

H Leo 

4 

Boaee lOWHaa m3 hmx 

Pax 24Vi 

+9Vi 

3-2 

e Leo 

5 

CeBepHaa m 3 Tpex na uiee 

JleB 0i/6(?) 199 

+11 

3 

£ Leo 

6 

Gneayiomaji, cpeAHaa m3 

Tpex 

JIe B 21/6 

+8Vi 

2 

y Leo 

7 

lOwnaa m3 hmx 

JleB 0% 

+4Vi 

3 

7 Leo 

8 

3Beana na cepaue. Tax Ha- 
3biBaeMbiM Perya 

JIe B 2Vi 

+0V6 

1 

a Leo 

9 

3ne3aa k wry ot Hee, xax 

6bi Ha rpyfln 

JleB 3 Vi 

-1%% 

4 

31(A) Leo 

10 

3ne3fla, HeMHoro npefluiecr- 
Bywwaa Toft, mto Ha cepfl- 
ue 

JleB 0 

-01/4 

5 

v Leo 

11 

3m;3Aa na npaBOM xoaene 

Pax 27Vi 

° 

5 

ip Leo 

12 

3Be3aa na nepeAHeii npa- 
boh aane 

Pax 241/6 

-3% 

5 (?) 

f Leo 

13 

3Be3aa Ha nepeAHeii ae bom 

Pax 27 Vi 

-41/6 

4 

o Leo 

14 

3Be3Aa Ha aeBOM xoaene 

JleB 2Vi 

-41/4 

4 

it Leo 

15 

3Be3Aa Ha aeBoii noAMbiui- 

JleB 9 Vi 

-01/6 

4 

p Leo 

16 

nepeAHaa H3 Tpex Ha 6pw- 
xe 

JleB 7 

+4 

6 

460) Leo 

17 

CeBepHaa m 3 A»yx ocra- 
KKHHXCa 33AHMX 

JIe B lOVil?) 200 

+5% 

6 

52 (k) Leo 

18 

lOacHaa m3 hmx 

JIe B l2V6(7f° l 

+2% 

6 

53(1) Leo 

19 

IlepeAHaa m 3 AByx Ha xpe- 
CTue 

JIeB im 

+ 121/4 

6 (?) 

60(b) Leo 

20 

3aAHaa m3 hmx 

JleB 14Vi 

+ 13% 

2-3 

i Leo 

21 

CeBepHaa m 3 AByx Ha xpy- 

JIeB 14Vi(?) 

+ lll/6(?) 202 

5 

81 Leo(?) 20: 

22 

lOacHaa m3 hmx 

JIeB 16% 

+9% 

3 

6 Leo 

23 

3Be3Aa Ha 3 bahmx 6eapax 

Jles 20Vi 

+5%% 

3 

i Leo 

24 

3Be3Aa Ha 3aAHMX crn6ax 

JIeB 21% 

+ 11/4 

4 

a Leo 
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[Ho- 

Mep] 

KoHtpHrypaijHH 

rpaaycbi aoaro™ 

TpaAycbi 

UIMpOTbl 

a^b," 

[CoBpeMeHHbie 

o6o3HaaeHHa] 

25 

3Be3aa k lory ot nee, KaK 
6bi Ha nepeflHwx aacTax Hor 

JleB 24% 

-o%% 

4 

t Leo 

26 

3Be3fla Ha 3aaHHx icon-ax 

JleB 27% 

—3%(?) 204 

5 

v Leo 

27 

3Be3fla Ha KOHue xsocra 

JleB 24% 

+ 11%% 

1-2 

P Leo 

Bcero 27 3Be3a, H3 hhx nepBOft BejiHHHHbi 2, BTopofl 
iuecTofl 4. 

Okojio JlbBa, He BomefluiHe b cpwrypy 

2, TpeTbeH 6 

aeTBepTOH 8, naTOH 5, 

28 

nepeanaa m 3 asyx Haa 

CnHHOH 

JleB 6(?) 205 

+ 13% 

5 

41 LMi 

29 

3aflH9S H3 HHX 

JleB 8% 

+ 15% 

5 

54 Leo 

30 

CeBepHaa m 3 Tpex noa 

6piOXOM 

JleB 17% 

+1% 

4-5 

X Leo 

31 

Cpeanaa H3 hhx 

JleB 17% 

-0% 

5 

59(c) Leo 

32 

lOacHaa H3 hhx 

JleB 18 

-2% 

5 

58(d) Leo 

33 

CeBepHaa aacTb ryMaHHoro 
CKOiuieHHa Meacay kohu3mh 
J lbBa h MeaBnaMUbi, na3bi- 
BaeMoro BoaocaMH [Bepo- 
hhkh] 206 

JleB 24%% 

+30 

Tycx. (?) 

15(c) Com(?) 

34 

riepeaHaa H3 BWCTynaio- 
mHX lOJKiibix 3BC3a Bojioc 

JleB 24% 

+25 

Tycx. 

7(h) Com(?) 

35 

Caeayiomaa 3a hhmh b 
4»pMe jiHcra ruiioma 

JleB 28% 

+25% 

Tycx. 

23 (k) Com (?) 

5 3Be3fl, H3 KOTOpblX 1 HeTBepTOH BejIHMHHbl, 4 nBTOft, 

Co3Be3jjHe AeBbi 

a Taxace Boaocu [BepOHHKH], 

1 

JOjKHaa M3 flByx CBepxy Ha 
ro/iOBe 

JleB 26%(?) 207 

+4% 

5 

v Vir 

2 

Eoaee cenepHaa H3 hhx 

JleB 27 (?) 

+5% 

5 

£ Vir 

3 

Banee CeBepHaa m 3 A»yx 

cjieayiomMx 3a hhmh Ha 

AeBa 0% 

+8 

5 

o Vir 

4 

Boaee K»KHaa h3 hhx 

fleBa 0% 

+5% 

5 

n Vir 

5 

3Be3Aa Ha KOHue ioxhoix), 
jieBoro Kpbuia 

JleB 29 

+0%(?) 208 

3 

P Vir 

6 

nepeAHHH m 3 ^eTbipex Ha 

jieBOM Kpbuie 

AeBa 8% 

+ 1%(?) 209 

3 

V Vir 

7 

Caeayiomaa 3a Heft 

AeBa 13% 

+2%% 

3 

y Vir 

8 

Caeayiomaa 3a oroft 

Aeiia 17% 

+2%%(?) 210 

5 

46 Vir(?) 

9 

riocjieAH»» m caMas 3aAH»» 
m 3 'leTbipex 

AeBa 21 

+ 1% 

4 

6 Vir 

10 

3BC3Aa Ha npaBOM 5oxy noA 
noacoM 

Aesa 14%(7) 211 

+8% 

3 

i Vir 

11 

nepeAHsa m 3 Tpex Ha npa- 
bom, ceBepHOM xpbuie 

AeBa 8% 

+13%(?) 

5 

p Vir 

12 

lOacHaa H3 a»yx ocTaabHbix 

AeBa 10% 

+ 11% 

6 

32 (d 2 ) Vir 

13 

CeBepHaa H3 hhx. Tax Ha- 
3biBaeMaa BHHaeMHaT- 

pHKC 212 

AeBa 12% 

+ 15%(?) 

3-2 

e Vir 
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VII.S. Kamajioi co3ee3duu ceeepnozo ne6a 


[Ho- 

Mep] 

KoHcpHrypaijHH 

rpaaycbi aoaroTbt 

rpaaycbi 

UlKpOTbl 

Bean- 

[CoBpeiueHHbie 

o6o3naaeHna) 

14 

3Be3na Ha KOHue aeBoft 
pyKH, Tax Ha3biBaeMaa Ko- 
aoc 213 [CnHKa] 

AeBa 26% 

-2 

1 

a Vir 

15 

3Be3aa noa onoacaHHeM, 
Kax 6bi Ha npaBOM aroflMue 

AeBa 24 ViVi 

+8% 

3 

£ Vir 

16 

CeBepnaa 3Be3aa Ha nepea- 
Hefl cTopoHe aeTbipexy- 

roabHHxa Ha aeBOM 6eape 

Aesa 26% 

+3% 

5 

741/ 2 ) Vir (?) 

17 

K))KHa« 3Be3aa Ha nepea- 

HeH CTOpOHe 

AeBa 27%(?) 2U 

+0%(?) 2,i 

6 

76(h) Vir(?) 

18 

CeBepnaa H3 aayx Ha 3a- 
aHefl CTopoHe 

Becbi 0 

+ 1% 

4-5 

82(m) Vir(?) 

19 

K)*iiaa Ha 3aaHeft CTopoHe 

Aeaa 28 

—3(?) 216 

5 

68(1) Vir(?) 

20 

3Be3aa Ha aeBOM kojichc 

Becbi 1% 

-1%(?) 2 ' 7 

5 

86 Vir 

21 

3Be3aa Ha npaBOM 6eape 

AeBa 28 

+8% 

5 

90(p) Vir(?) 

22 

Cpean«« m 3 Tpex Ha xpaio 
imaTba y nepeaueA Horn 

Becw 6%(?) 21 * 

+7%(?) 219 

4 

i Vir 

23 

IO>KHaa M3 HHX 

Becbi 7% 

+2% 

4 

x Vir 

24 

CesepHaa m3 hmx 

Becbi 8% 

+ 11% 

4 

<p Vir 

25 

3Be3aa Ha KOHue ae bo(1 
(k»khoh) Horn 

Becw 10 

+0% 

4 

X Vir 

26 

3Be3aa Ha KOHpe n pa bom 
( ceBepHofi) hoik 

Becw 12% 

+9%% 

4 

ft Vir 

Bcero 26 3Be3a, n3 KOTOpux 1 nepBoft BeaHHHHbi, 6 TpeTbefi, 7 aeTBepxofi, 10 naTOft, 2 luecioft. 

Okojio fleBbi, He BomeauiHe b (pHrypy 

27 

Ilepeanaa H3 Tpex no npa- 
Moft noa aeBbiM aoKTeM 

AeBa 14% 

-3% 

5 

X Vir 

28 

Cpeawaa H3 hhx 

Aesa 19 

-3% 

5 

n> Vir 

29 

3aaHaa H3 Tpex 

AeBa 22% 

-3%(?) 220 

5 

49 Vir 

30 

riepeanaa H3 Tpex no npa- 
moh noa KoaocoM 

AeBa 27% 

-7%(?) 221 

6 

53 Vir 

31 

CpeaHaa m3 hhx, aBOHHaa 

AeBa 28% 

-8% 

5 

61+63 Vir(?) 

32 

6 3 Be 

riocaeaHaa h 3 Tpex 

3a, H3 KOTOpbIX 4 naTOft Be 

Becu 5 

JIHMHHbl, 2 UieCTOH. 

-7%% 

6 

89 Vir 
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Khuzcl VIII 

1. KaTajior co3Be3flHH loxHoro He6a 


[Ho- 

Mep] 

KoHcpMrypayHH 

rpanycbi AOJiroTU 

rpaAycw 

UIHpOTbl 

Bejin- 

[CoBpeMeHHbie 

o6o3HaaeHMa] 


C03Be3flHH [WJKHOH M3CTH] 30AHHKa 

Co3Be3flHe KjieuiHeH 1 



1 

apKau 3BC3Aa na xoHije 

IOJKHOH mieiUHH 

Becbi 18 

+0% 

2 

a Lib 

2 

Bojiee ceuepHas m (xxnee 
TeMHas 

Becbi 17 

+2% 

5 

M Lib 

3 

Jlpxaa 3Be3fla na KOHUe 
ceBepHoft KjieuiHM 

Becw 221/6 

+8%% 

2 

/3 Lib 

4 

npeAuiecTByioiuaa eft, tcm- 
Hasi 

Becw 17% 

+8% 

5 

5 Lib 

5 

3b63A& b cepeAHHe iojkhoh 
KAeiUHH 

Becbi 24 

-m 

4 

< Lib 

6 

npeAiuecTByiomasi eft Ha 
tom ace KjiemHe 

Becw 21% 

+i% 

4 

v Lib 

7 

3Be3Aa nocepeAHHe ceBep- 

HOft KJieiUHM 

Becu 27%% 

+4V4 

4 

y Lib 

8 

Caeayiomaa 3a Heft Ha xoii 
ace mieiune 

8 3Be3fl, M3 KOTOpblX 2 BT 

BoKpyr KjieuiHefl, He 

CKopnMOH 3 

OpOM BejIMHMHbl, 4 ae 

omeffiDHe b (Jwrypy 

+3%(?) 2 

TBeproft, 2 na 

4-5 

TOft. 

9 Ub 

9 

nepeaHss m 3 Tpex, pacno- 
jioweHHbix ceBepHee cesep- 
Hoft mieuiHH 

Becw 26% 

+9 

5 

37 Lib 

1° 

lOacHaa m 3 AByx cneflyio- 

CKopnMOH 3% 

+6% 

4-5 

48 Lib 

11 

CeeepHaa m3 hmx 

CxopnHOH 4% 

+9% 

4-5 

f Sco 

12 

Caeayiomaa m 3 Tpex Mexwy 
■uieuiHaMH 

CKopnMOH 3% 

+0% 1 

6 

X Ub 

13 

CeBepHaa m 3 AByx ocraB- 
uiMxca, npeauiecTByiomMx 
[nocneAHefl] 

CxopnMOH 0% 

+0%(?) 3 

5 

41 Lib(?) 

14 

lOacHaa M3 hmx 

CxopnHOH 1% 

-1% 

4 

BSC 5810(?) 4 

15 

nepeaHHS M3 Tpex, pacno- 
jioaceHHbix K»KHee kwkhom 

mieuiHH 

Becu 23 

-7% 

3 

20 Ub 

16 

CeBepHaa m 3 AByx ocranb- 
Hbix, cneoyioiUHX 

CxopnHOH 1% 

-8%(?) J 

4 

39 Ub 
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VI11.1. Kamanot co3eeaduu toxcnoiO ne6a 


[Ho- 

Mep] 

KoH<))HiypauHH 

rpaflycw flonrOTbi 

rpaAycbi 

UIHpOTbl 


[CoBpeMeHHbie 

o6o3HaaeHHfl] 

17 

Eojiee loxcHaa m3 hmx 

CxopnMOH 2 

-9VS 

4 

40 Lib 6 

Bcero 9 3Be3fl, M3 KOTOpbIX 1 TpeTbeM BeflHHHHbl, 5 qeTBepTOM, 2 riSTOH, 1 

Co3Be3AHe CKOpnHOHa 

uiecTOM. 

1 

CesepHaa m Tpex apxnx 
Ha ji6y 

CxopnMOH 6 VS 

+ 1VS 

3 

/8 Sco 

2 

CpeflHaa M3 HMX 

CxopnMOH 5VS 

-1VS 

3 

6 Sco 

3 

Bojiee K»KHaa H3 hhx 

CxopnMOH 5VS 

-5 

3 

71 SCO 

4 

iO>KHee 3 tom Ha oahom m 3 
jianoK 

CxopnMOH 6 

—7VSVS 

3 

p Sco 

5 

CeBepHaa 3Be3fla H3 flByx 
apKHx, CMejKHbix c 6o/iee 
ceBepHoft [Ha ji6y] 

CxopnnoH 7 

+ 1VS 

4 

V Sco 

6 

lOacHaa H3 hhx 

CxopnHOH 6 VS 

+0VS 

4 

at Sco(?> 

7 

ripeAiuecTByioiuasi 3Be3Aa 
M3 Tpex HpKHX Ha TCAe 

CxopnMOH 10VS 

—3VSH|(?) 7 

3 

a Sco 

8 

CpeflHaa H3 HHX, KpaCHO- 
BaTaa, Tax na3biBaeMbiH 

AHTapec 

CxopnMOH 12VS 

-4 

2 

a Sco 

9 

H3 Tpex nocneayiomaa 

CxopnMOH MVS 

— 5VS 

3 

T Sco 

10 

H3 flByx nofl hhmh, xax 6bi 
Ha 3aflHeii jianxe, npefliue- 
arayiomaa 

O 

1 

I 

1 

—6VS(?)* 

5 

13(c 2 ) Sco 

11 

H3 hhx nocneayiomaa 

CxopnMOH 10VS 

-6VS 

5 

d Sco 

(BSC 6070) 

12 

3Be3«a Ha nepaoM ot Tejia 
coajieHeHHH [xBOCTa] 

CxopnMOH 18 VS 

-11 

3 

e Sco 

13 

CAeAyiomasi 3a Heft Ha bto- 

Pom co*uieHeHMM 

CxopnMOH 18VSVS 

-15 

3 

p Sco 

14 

CeBepHaa H3 napbi Ha 
TpeTbeM COMAeHeHMM 

CxopnMOH 20Vis(?) 

-18(?) 

4 

S 2 Sco(?) 9 

15 

Eo-nee K»KHaa H3 3 tom na¬ 
pbi 

CxopnMOH 20(?) 

-18VS(?) 

4 

Sco(?) 

16 

Caeayiomaa 3a aeTBepTbiM 
coajieHeHMeM 

CxopnMOH 23 Vis 

— 19V5s 

3 

rj Sco 

17 

3Be3fla nocae Hee Ha 

naTOM co'uieHeHHM 

CxopnMOH 28 Ve 

— 18VSVS 

3 

e sco 

18 

3Be3.ua Ha uiecTOM co«uie- 

HeHHH 

Grpeneu OVS 

-16VS 

3 

Sco 

19 

3Be3«a Ha ceflbMOM coajie- 
neHHH, OKono >xajia 

CxopnMOH 29 

-15l/«(?) 10 

3 

K SCO 

20 

H3 flByx Ha utajie 3a«Haa 

CxopnMOH 27VS 

-13VS 

3 

A Sco 

21 

riepeflHaa H3 hhx 

CxopnMOH 27 

-13VS 

4 

v Sco 

Bcero 

1 21 3Be3fla, M3 HHX 1 BTOp< 

Okojio CxopnHOHa, He : 

DM BejIHMMHbl, 13 Tpe 

BOinefluiHe b (pwrypy 

Tbeti, 5 aeTBepTofi, 

naTOM. 

22 

Cnenyiomaa 3a xcajiOM, Ty- 
MaHHaa 

Crpeueu 1 Vis 

-13VS 

TyM. 

G Sco 

23 

IlepeflHaa m 3 flByx k ceBepy 

CxopnMOH 25 VS 

-61/6 

5-4 

45(d) Oph 

24 

Bcero 

3aflHaa m3 hhx 

3 3Be3flbI, M3 HHX 2 naTOfi 

CxopnMOH 29VS(?) n 
[ BejIMHMHbl, 1 TyMflHl 

—41/6 (?) 12 

5 

3(X) Sgr(?) 
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[Ho- 

Mep] 

KoHtpHrypaijHH 

rpaAycw AOAroTbi 

rpaAycw 

WHpOTbl 

BejiM- 

HMHbl 

[CoBpeMeHHbie 

o6o3HaaeHna] 


Co3Be3flHe Crpejibua 





1 

3Be3na Ha ocTpHe crpeAbi 

Crpeaeu 4 Vi 

-6% 

3 

Y Sgr 

2 

38e3«a Ha pyxoaTKe y Ae- 
BOH PyKH 

Crpeaeu 7% 

-6% 

3 

i Sgr 

3 

3Be3,na Ha kukhoh qacTH 

CTpenen 8 

-10%% 

3 

e Sgr 

4 

Ha ceBepHoft uacTH Ayxa 
6ojiee K»KHa9 [h 3 flByx] 

Crpeaeu 9 

-1% 

3 

A Sgr 

5 

Bojiee ceBepHaa m3 hhx, Ha 
BepxyuiKe jiyxa 

Crpeaeu 6% 

+2%% 

4 

H Sgr 

6 

3Be3aa Ha neBOM naeqe 

Crpeneu 15% 

-3%‘ 3 

3 

Sgr 

7 

npeAiuecTByiomas eft Ha 
crpejie 

Crpeaeu 13 

-3 %(?) u 

4 

V> Sgr 

8 

Ha rjia3y ABoftHasi h Ty- 
MaHHas 3Be3Aa 

Crpeaeu 15% 

+0%% 

TyM. 

v'+v 2 Sgr 

9 

riepeAH»» m 3 Tpex ua ro- 
AOBe 

CTpeAeu 15% 

+2% 

4 

£ Sgr 

10 

CpeflHHH M3 HHX 

CTpeaeu 17% 

+ 1% 

4 

o Sgr 

11 

3aAH«a H3 Tpex 

CTpeAeu 191/6 

+2 

4 

n Sgr 

12 

Eanee K»KHaa H3 Tpex 
Ha ceBepHoft 3aB93xe ruia- 
ma 13 

CrpeAeu 21% 

+2%% 

5 

43(d) Sgr 

13 

CpeflH»» M3 HHX 

CTpeaeu 22%(?)“ 

+4% 

4 

P Sgr 

14 

CeBepnas H3 Tpex 

CTpeaeu 22%% 

+6% 

4 

u Sgr 

15 

Cjieayioiuaa 3a TpeMa, Tyc- 
mias 3Be3«a 

CrpeAeu 25%(?) 17 

+5% 

6 

55(e) Sgr 

16 

Eoaee cesepuaa H3 Aayx, 
Ha kukhoh 3aB»3Ke ruiatua 

CTpeaeu 29% 

+5%% 

5 

61(g) Sgr 

17 

Bojiee K»KHaa H3 hhx 

CTpeaeu 27% 

+2 

6 

57 Sgr(?) 

18 

3Be3fla Ha npaBOM ruieae 

CTpeaeu 22%(?)‘* 

-1%% 

5 

x ' Sgr(?) 

19 

3ae3Aa Ha npaBOM aoktc 

CrpeAeu 24%% 

—2%% 

4 

Sl^+S^h 2 ) 

Sgr(?) 

20 

H3 Tpex 3Be3A na cnmie 
Me*Ay mienaMH 

CTpeaeu 20 

-2% 

5 

V Sgr 

21 

Cpeanaa H3 hhx, na AonaT- 

CTpeaeu 17% 

-4% 

4-3 

t Sgr 

22 

riocAeAHaa H3 Tpex, HHXce 
nOAMblUlKH 

CTpeaeu 16% 

-6%% 

3 

K Sgr 

23 

3Be3Aa Ha nepeAHeM jisbom 
KOAeHHOM CyXOXCHAHH 

CTpeaeu 17% 

-23 

2(?) 19 

jS'+jS 2 Sgr(?) 

24 

3Be3Aa Ha xoaeHe tom ace 

CTpeaeu 17 

-18 

2-3 20 

« Sgr 

25 

3Be3Aa Ha nepeAHeM npa- 

BOM KOAeHHOM CyxOJKHAMM 

CrpeAeu 6% 

-13 

3 

V Sgr 

26 

3Be3Aa Ha acbom 6eApe 

CTpeaeu 27% 

-13% 

3 

k 1 +k 2 Sgr 21 

27 

3Be3Aa Ha 3aAneft aac™ 
HH3a npaBofl hoth 

CTpeaeu 26%%(?) 22 

-20%(?) 23 

3 

‘ Sgr 

28 

riepeAHaa 3Be3Aa ceBepHoft 
CTOpoHbi H3 aeTbipex Ha 

xopne xBOCTa 

CTpeaeu 27%(?) 24 

—4%% 

5 

<o Sgr 
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VIII.l. Kamanoi coaeeaduu ioxhozo ne6a 


[Ho- 

Mep] 

KowJwrypauHH 

rpaaycM AO-nrorbi 

rpaAycw 

umpoTbi 

Bejin- 

MKHM 

[CoBpeMemtbie 

o6o3HaqeHHa] 

29 

G/iejjyiomafl c ceBepHoft 

CTOpOHbl 

CTpeaeu 281616 

-41616 

5 

60(A) Sgr 

30 

HepeflHsa c kdkhom cropo- 

CTpeaeu 281616 

-51616 

5 

59(b) Sgr 

31 

C^eflyiomafl c iojkhom cto- 

pOHbl 

CTpeaeu 2946 

-616 

5 

62(c) Sgr 

Bcero 31 3Be3^a, m3 hhx 2 BTopoft Be.inqnHbi, 9 TpeTbeft, 9 qeTBepToft, 

1 TyMEHHaa. 

C03Be3AHe Ko3epora 

3 nHTOft, 2 mecTOH, 

1 

CeBepHaji m 3 Tpex Ha 3a«- 
hcm pore 

Kcoepor 716 

+716 

3 

a l +a 2 Cap 

2 

Cpe^Haa H3 hhx 

Ko3epor 746 

+646 

6 

v Cap 

3 

lOacHaa h 3 Tpex 

Ko3epor 716 

+5 

3 

/8 Cap 

4 

3Be3fla H a Kom^e nepeAHero 
pora 

Ko3epor 5(?) M 

+8 

6 

Cap 

5 

IO>KHaa 3Be3fla H3 Tpex Ha 
Mopae 

Ko3epor 9 

+01616 

6 

o Cap 

6 

riepeAHflfl m 3 A»yx ocrajib- 

HblX 

Ko3epor 846 

+11616 

6 

jt Cap 

7 

3aa«aa H3 hhx 

Ko3epor 81616 

+ 116 

6 

P Cap 

8 

BeAymasi H3 Tpex noA npa- 

BbIM rjlA30M 

Kcoepor 616 

+046 

5 

a Cap 

9 

Bojiee ceBepHaa M3 A»yx m 
uiee 

Ko3epor 1146 

+31616 

6 

T Cap 

10 

lOwnaa h3 hhx 

Ko3epor 111616 

+01616(?) 24 

5 

v Cap 

11 

3Be3Aa Ha jicbom corayTOM 
Ko/ieHe 

Koaepor 1146 

-846 

4 

o) Cap 

12 

3Be3aa noa npaabiM xoae- 

Kcoepor 101616 

-616 

4 

y Cap 

13 

3Be3«a na aeBOM ruiewe 

Ko3epor 1646 

-746 

4 

24(A) Cap 

14 

IlpefliuecTByioipaa M3 nayx 
CMewiibix noa 6pioxoM 

Ko3epor 2016 

-61616 

4 

t Cap 

15 

Caeayiomaa H3 hhx 

Kcoepor 2016(?) 27 

-6 

5 

36(b) Cap 

16 

riocjieAyiomasi m 3 Tpex no- 
cepeAMHe Tejia 

Kcoepor 1816 

-416 

5 

<P Cap 

17 

Boaee K»KHaa H3 AByx 

ocrajibHbix npeAiuecTByio- 
mnx 

Kcoepor 1646 

-4 

5 

X Cap 

18 

Boaee ceBepnaa H3 hhx 

Kcoepor 1646 

-21616 

5 

V Cap 

19 

nepeAHaa m 3 AByx na 

cnHHe 

Kcoepor 1646 

-0 28 

4 

8 Cap 

20 

3aAHaa H3 hhx 

Kcoepor 21 

-01616 

4 

c Cap 

21 

nepeAHaa m3 abvx na ciihh- 
hom juiaBHMxe 29 

Kcoepor 2316 

-41616 

4 

e Cap 

22 

3aaHaa m3 hhx 

Ko3epor 25 

—416 

4 

k Cap 

23 

nepeAHaa m 3 AByx b Haaaae 
xBOcra 

Kcoepor 2416V6(?) 30 

-21/6 

3 

y Cap 

24 

3aAHaa m3 hhx 

Kcoepor 2616 

-2 

3 

S Cap 

25 

nepeAHaa 3Be3aa H3 ae- 
Tbipex Ha ceBepHofi qacTH 
xBOcra 

Kcoepor 261616 

+016 

4 

42(d) Cap 

26 

H3 Tpex ocrajibHbix icacHaa 

Kcoepor 2846 

+0 

5 

H Cap 
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[Ho- 

KoHtpHrypauMH 

rpaaycw aoaroTu 

rpaaycbi 

Bean- 

[CoBpeMeHHbie 

Mep] 

UlHpOTbl 

HHHbl 

o6o3iiaqeHnn] 

27 

CpeflllHH M3 HMX 

Ko3epor 27% 

+2%% 

5 

X Cap 

28 

CeeepHaa m 3 hmx, na xoHue 

Ko3epor 28% 

+4% 

5 

46(c‘) Cap 

Bcero 28 3Be3A, m3 hmx 4 TpeTben bcjimmuhw, 9 neTBepTOM, 9 n»TOw, 6 rnecTOM. 


Co3Be3flHe Boaoaea 





i 

3Be3«a Ha roaOBe Boaoaea 

Boaoaeft 0% 

+ 15%% 

5 

25(d) Aqr 

2 

Bojiee 6jiecT$iiuasi m 3 flByx 
Ha npaBOM ruie^e 

Boaoaeft 6% 

+ 11 

3 

a Aqr 

3 

lion weii, 6o;iee TeMHaa 

Boaoaeft 5% 

+9% 

5 

o Aqr 

4 

3Be3«a Ha aeBOM tuieae 

Ko3epor 26% 

+8%% 

3 

P Aqr 

5 

3 m; 33a noa Heft Ha cnMHe, 

Ko3epor 27% 

+6% 

5 

% Aqr 


xax 6u noa noflMbiuiKoft 





6 

3annaa 3Be3aa m 3 Tpex Ha 
aeBoft pyxe, Ha oaeaHMM 

Ko3epor 17% 

+5% 

5 

” Aqr 

7 

CpeflHaa m 3 hmx 

Ko3epor 16% 

+8 

4 

fi Aqr 

8 

nepeflHaa m 3 Tpex 

Ko3epor 14% 

+8% 

3 

e Aqr 

9 

3Be3fla na npaBOM ripea- 

Boaoaeft 9% 

+8%% 

3 

y Aqr 


ruie^be 





10 

Cesepnaa m 3 Tpex Ha KOHue 
npaBoft pyxM 

Boaoaeft 11% 

+ 10%% 

3 

* AV 

11 

riepeflHaa M3 flByx ocTajib- 

Boaoaeft 12 

+9 

3 

t Aqr 


Hbix k ceBepy 31 





12 

3aaiiaa m3 hmx 

Boaoaeft 13% 

+8% 

3 

V Aqr 

13 

riepeflHaa m 3 flayx CMexc- 

Boaoaeft 6% 

+3 

4 

6 Aqr 


Hbix na npaBOM 6eape 


+3%(?) 32 


14 

Caeayiomas 3a Heft 

Boaoaeft 7 

5 

P Aqr 

15 

3Be3.ua na npaBoft aroanne 

Boaoaeft 8% 

—0%% 

4 

a Aqr 

16 

lOxcHaa m 3 AByx Ha JieBon 
HroflKue 

Boaoaeft 1% 

-1% 

4 

' Aqr 

17 

Boaee ceBepHaa m3 hmx 

Boaoaeft 3% 

+0%(?) 33 

6 

38(c) Aqr 

18 

Boaee KMKHaa m 3 aByx, na 
npaBoft roaeHH 

Boaoaeft 11% 

-7%(?) 34 

3 

Aqr 

19 

Boaee ceBepHaa n3 hmx, 
noa xoaeHHbiM ctm 6 om 

Boaoaeft 11% 

-5 

4 

r Aqr 

20 

3Be3aa Ha aeBOM 6eape 

Boaoaeft 4% 

-5% 

5 

53(f) Aqr 

21 

Boaee loacHaa m 3 asyx Ha 
aeBoft roaeHM 

Boaoaeft 8% 

-10 

5 

68 (g 2 ) Aqr 

22 

Boaee ceBepHaa m3 hmx, 
noa xoaeHOM 

Boaoaeft 7%% 

-9 

5 

66 (g 1 ) Aqr 

23 

nepeanaa m 3 Tex, mto na 
noTOxe Boau y pyxn 

Boaoaeft 15 

+2 

4 

x Aqr(?) 

24 

CMe*naa k lory ot ynOMs- 

Boaoaeft 14%% 

+0% 

4 

X Aqr 

25 

Caeayiomaa 3a aroft nocae 
M3rn6a [noTOxa Boau] 

Boaoaeft 17% 

-1% 

4 

83(h) Aqr 

26 

Caeayiomaa 3a ot oft 

Boaoaeft 20 

-0% 

4 

<P Aqr 

27 

3Be3aa k lory ot roft, mto 
b M3rn6e 

Boaoaeft 20% 

-1% 

4 

X Aqr 

28 

Boaee ceBepHaa m 3 a»yx. 

Boaoaeft 19 

-3% 

4 

V>’ Aqr 


HTO K lOiy 
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VIII. 1. Kamajiot co3ee3duu ioskhoio ne6a 


[Ho- 

Mep] 

KoHCpurypauHH 

rpaaycw aoaroTbi 

rpaAyCbi 

EllHpOTbl 

BeaH- 

[CoBpeMeHHbie 

o6o3HaqeHH»] 

29 

Eoaee K»KHas m 3 flByx 

Bofloaeft 19 %% 

-4% 

4 

V 3 Aqr(?) 35 

30 

OTAejibHaa 3Be3^a Ha He- 
kotopom pacCToaHMH k iory 

Boaoaeft 20%% 

-8% 

5 

BSC 8958 (?) 

31 

riepennss H3 flByx cmok- 

Bofloaeft 22%(?) 36 

-11(?) 37 

5 

oj { Aqr 


HbIX 3a HeH 





32 

3aflHHH M3 HHX 

Bofloaeft 23% 

-10%% 

5 

co 2 Aqr 

33 

CeBepHaa H3 Tpex b cocca- 
HeM BHTKe 

Bofloaeft 21% 

-14 

5 

103(^4 1 )+104(y4 2 ) 
Aqr(?) 

34 

CpeflHHa m3 Tpex 

Bofloaeft 22% 

-14%% 

5 

1060 1 ) Aqr 

35 

3aflHB9 M3 HHX 

Boaoaeft 23% 

-15% 

5 

1080 3 ) Aqr(?) 

36 

CeBepHaa H3 Tpex, tomho 
T ax ate pacnoAO)KeHHbix 

Boaoaeft 17 

-14% 

4 

98(b l ) Aqr 

37 

Boflee K»KHa9 H3 Tpex 

Boaoaeft 18% 

-15%% 

4 

101 (b 3 ) Aqr 

38 

CpeflHaa H3 hhx 

Bofloaeft 17% 

-15 

4 

99 (b 2 ) Aqr 

39 

riepeAHaa m 3 Tpex b no- 
cneAHeM bhtkc CTpyw 

Boaoaeft 11%% 

—14%%(?) 38 

4(?) 

86(c‘) Aqr 

40 

M3 flByx ocTajibHMx 6onee 

Boaoaeft 12% 

-15% 

4(?) 

89(c 3 ) Aqr 


io)KHaa 





41 

CeBepnaa H3 hhx 

Boaoaeft 13% 

-14 

4(?) 

88 (c 2 ) Aqr 

42 

Ha KOHue CTpyH h bo pTy 
K)*hoh Pbi6w 

Bofloaeft 7 

-20% 

1 

a PsA 

Bcero 42 3Be3Abi, H3 hhx 1 nepBoft BejiHMHHw, 9 TpeTbeft, 18 weTBepTOH, 

3 riHTOft, 1 uiecToft. 


Okojio Boflojiea, He BOiueaniHe b ipwrypy 




43 

IlepeflHaa 3Be3fla H3 Tpex, 
cnenyKJiuHx 3a raratioM 

Boaoaeft 26% 

-15% 

4-3 

2 Cet 


CTpyH 





44 

M3 AByx ocTajibHbix 6ojiee 
ceBepHaa 

Bofloaeft 29% 

-14% 

4-3 

6 Cet 

45 

Boaee K»KHaa H3 hhx 

Boaoaeft 29 

-18% 

4-3 

7 Cet 


Co3ae3flHe Pu6 





1 

3Be3fla bo pTy nepeflHeft 

Boaoaeft 21% 

+9% 

4(?) 39 

|8 Psc 

2 

Bojiee fOKHaa H3 AByx Ha 
ee roAOBe 

Bofloaeft 24% 

+7 %(?) 40 

4 

y Psc 

3 

Boaee ceBepHaa h3 hhx 

Boaoaeft 26 

+9% 

4 

7(b) Psc 

4 

IlepeflHaa m 3 flByx Ha 

Boaoaeft 28% 

+9% 

4 

e Psc 


cnnHe 





5 

3aflHaa H3 hhx 

Pw6bi 0% 

+7% 

4 

1 Psc 

6 

IlepeflHaa H3 flByx Ha 6pio- 

Boaoaeft 26 

+4% 

4 

K PSC 

7 

3aflnaa H3 HHX 

Bofloaeft 29% 

+3% 

4 

A Psc 

8 

3Be3fla Ha xBOcre tom *e 

pbi6bi 

Pw6bi 6 

+6% 

4 

<0 Psc 

9 

M3 3Be3fl Ha aerne 41 ne- 
peflHaa ot xBocra 3toh 

Pbl6bl 11 

+5%% 

6 

41(d) Psc 




VIII.1. Kamanoi C03se3duu toxnoio ne6a 
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[Ho- 

Mep] 

KoHtpHrypauHH 

rpaAycw AOjiroTbi 

TpaAycbi 

UIMpOTbl 

Bean- 

[CoBpeMeHHbie 

o6o3HaaeHMa] 

10 

3aAHSS M3 HHX 

Pbi6u 13 

+3%% 

6 

51 Psc 

11 

riepeAHaa H3 Tpex cjie^yio- 

III,MX apKMX 

Pbi6u 171/6 

+2% 

4 

6 Psc 

12 

CpeAHSH M3 HHX 

Pbl6bl 20%(?) 42 

+ 114 

4 

e Psc 

13 

3aAHSB M3 Tpex 

Pbi6bi 23 

—014(?) 43 

4 

£ Psc 

14 

CeBepHaa m3 xByx He6oab- 
uimx Ha H3ra6e noA sthmh 

Pw6m 22%(?) 44 

-2 

6 

80(e) Psc 

15 

Bojiee HDJKHaa m3 hmx 

Pw6bi 23(?) 45 

-5 

6 

89(f) Psc 

16 

riepeAHaa m 3 Tpex nooie 

Pbi6bi 26% 

-2% 

4 

p Psc 

17 

CpeAHaa M3 HMX 

Pbi6bi 28%(?) 46 

-4% 

4 

v Psc 

IS 

3aAH«a M3 Tpex 

Obsh 0% 

-7%% 

4 

£ Psc 

19 

3Be3Aa Ha yajie, coeAHHjno- 
meM RBe neHTbi 

Obch 21/2 

-8% 

3 

a Psc 

20 

Ha ceBepHoA jieirre nepBaa 
ot yajia 

Obch 0% 

-1% 

4 

o Psc 

21 

H3 Tpex cjieAywuiMx 3a Heft 
fOxcHaa 

OBeH 01/6 

+ 1%% 

5 

71 PSC 

22 

CpeAHaa M3 hmx 

Obch 0%(?) 47 

+5% 

3 

t) Psc 

23 

CeBepHaa H3 Tpex Ha KOHue 
XBOCTa 

OBeH 0% 

+9 

4 

p Psc 

24 

CeBepHaa m 3 AByx bo pry 
3aAHeft pu6bi 

Obch 2 

+21%% 

5 

82(g) Psc 

25 

lOxcHaa M3 HMX 

Obch 1% 

+21% 

5 

T Psc 

26 

3aAHaa m 3 Tpex M&nbix Ha 
ro/ioBe 

Pm6m 28% 

+20 

6 

68(h) Psc 

27 

CpeAHaa m3 hmx 

Pbl6bl 27% 

+ 19%% 

6 

67 (k) Psc 

28 

riepeAHaa M3 Tpex 

Pbl6bl 27 

+20%(?) 48 

6 

65(1) Psc 

29 

IlepeAHaa M3 Tpex Ha cfimh- 
hom njiaBHHxe, nocne 3Be3- 
AM Ha jiOKTe AHApOMe- 
Abl 49 

Pbl6w 25% 

+ 14% 

4 

Psc 

30 

CpeAHaa m3 hmx 

Pbi6w 26%(?) SO 

+ 13%(?) SI 

4 

V» 2 Psc 

31 

3aAHaa m 3 Tpex 

Pbl6bl 27% 

+12 

4 

X Psc(?) 52 

32 

Bojiee ceBepHaa m 3 AByx Ha 
6pioxe 

OBeH 2% 

+ 17 

4 

V Psc 

33 

Eoxee ioxoiaa m3 hmx 

Pbi6bi 29%% 

+ 15% 

4 

<p Psc 

34 

3Be3Aa Ha cjieAywmeM 

onaBHMxe y xBocia 

Obch 0 

+11%% 

4 

V» 3 Psc(?) 

Bcero 34 3Be3Abi, m3 hhx 2 TpeTbeft BejinqnHbi, 22 aeTBeproft, 3 naToft, 7 

Okojio Pm6, He BomeAmHe b tjjnrypy 

mecTOft. 

35 

IlepeAHaa m 3 A»yx ceBep- 
Hbix 3Be3A aeTbipexyroAb- 
HMxa noA nepeAHeft pbi6oft 

Pbl6bl 1% 

-2% 

4 

27 Psc 

36 

3aAHSa M3 HMX 

Pbl6bl 2% 

-2% 

4 

29 Psc 
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VIII. I. Kamanot co3ee3duu lOXHOdo ne6a 


[Ho- 

Mep] 

KoH(j)nrypaunn 

rpaaycw ao-sroTbi 

TpaAycbi 

UIMpOTbl 

Bean- 

[CoBpeMeHHbie 

o6o3HaseHMs] 

37 

nepeAH&fl 3Be3Aa iojkhom 
CTO pOHbl 

Pbi6w 0% 

-5% 

4 

30 Psc 

38 

3aaHss 3Be3aa hdjkhoh cto- 

Pw6bi 2% 

-5% 

4 

33 Psc 

Bcero 4 3Be3flbi qeTBepTon BejiHqMHbi. 




Ha caMOM 30Anaice 346 3Be3A, m 

KOTOpbIX 5 nepBOH Be.lMWnHbl, 9 BTOpOM 

64 TpeTbefi, 

133 qeTBepToft, 105 nsrroft, 27 mecroft, 3 TyMaHHbix i 

BOJIOCW [BepOHMKM]. 


[KaTajior kmkhnx C03Be3a«H Bt 

e nosca 30aHaxa] 



Co3Be3flHe Kwra 





i 

3Be3aa Ha KOHue H03apeti 

OBeH 17% 

-7%% 

4 

A Cet 

2 

3aAH»» M3 Tpex Ha MopAe, 
Ha KOHue qejiiocTM 

OBeH 17% 

-12% 

3 

a Cet 

3 

CpeaHss m3 hmx, b ce- 
peaMHe pia 

OBeH 12% 

-11% 

3 

y Cet 

4 

nepeaHsa m 3 Tpex, Ha me- 

OseH 10% 

-14 

3 

S Cet 

5 

3Be3«a Ha 6 pobh h raa3y 

OBeH 10%(?) 53 

-8% 

4 

v Cet(?) 

6 

3Be3«a cesepHee ee, xax 6bi 

OBeH 12% 

-6% 

4 

f Cet(?) 


Ha BOjiocax 





7 

3Be3«a BnepeflH mx, xax 6w 

Obch 7%(?) 54 

-4% 

4 

I' Cet 


Ha rpMBe 





8 

CeBepHas 3Be3«a Ha nepea- 
Hefi dopoHe qerbipex- 

Obch 3 

-24% 

4 

p Cet 


yrojibHMKa Ha rpyAM 





9 

lOxcHas 3Be3aa Ha nepea- 

Hett dopoHe 

Obch 3% 

-28 

4 

a Cet 

10 

CeBepHas 3Be3aa Ha 3aaHen 
CTOpOHe 

Obch 6% 

-25% 

4 

e Cet 

11 

IO>KHa5i 3Be3Aa Ha 3aAHeft 
CTOpOHe 

Obch 7 

-27% 

3 

jc Cet 

12 

CpeaHss m 3 Tpex Ha Teae 

P b i6a 22 

-25% 

3 

t Cet 

13 

lOiKHas M3 HMX 

Pbi6a 23 

-30%% 

4 

v Cet 

14 

CeBepHas M3 Tpex 

Pbi6bi 25 

-20 

3 

£ Cet 

15 

3aaHss m 3 aayx nepea xbo- 

Pbi6w 19% 

— 15%(?)' S5 

3 

6 Cet 


CTOM 





16 

IlepeaHss m3 hmx 

Pbi6u 15 

-15% 

3 

V Cet 

17 

CeBepHas 3Be3aa Ha 3aaHeft 
CTopoHe qeTwpexyroabHMKa 
nepea xboctom 

Pbl6bl 11 

-13% 

5 

l P 2 Cet(?) 56 

18 

lOxcHas 3Be3aa Ha 3aaHen 
CTopoHe 

Pbl6bl 10% 

-14%(?) i7 

5 

BSC 227(7) 

19 

CeBepHas 3Be3aa Ha nepea- 
HePi CTopoHe 

Pbi6u 9% 

-13 

5-4 

<p' Cet(?) 

20 

lOxcHas 3Be3aa Ha nepea- 

HeM CTOpOHe 

Pbi6bi 9 

-14 

5-4 

BSC 190(?) 

21 

H3 aayx Ha xoHuax xboctob 
C eBepHas 

Pbl6bl 4% 

-9% 

3-4 

i Cet 

22 

3Be3aa Ha KOHue wschoid 
XBOCT a 

Pbl6bl 5% 

-20% 

3 

/? Cet 

Bcero 

22 3Be3abi, m3 hmx 10 TpeTbeft BeaMHMHH, 8 qeTBepTOM, 4 nsTofi. 
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[Ho- 

Mep] 

KoH(J)Hrypaunn 

rpaAycw AonroTbi 

TpaAycbi 

IUHpOTbl 


[CoBpeMeHHbie 

o6o3HaaeHMa] 

1 

Co3Be3flne OpMOiia 

Ty.MaHHaa 3Be3na na ix)jiOBe 

Teneu 27 

— 1314(?) 58 


X Ori 

2 

OpnoHa 

Hpxaa KpacHOBaTaa auea^a 

EAM3HeubI 2 

-17 

1-2 

a Ori 

3 

Ha npaBOM njiene 

3Be3Aa Ha jicbom tijicmc 

Teneu 24 

-1714 

2 

y Ori 

4 

Oieayiomaa 3a otmmh 

Teneu 25 

-18 

4-5 

32(A) Ori 

5 

3Be3«a Ha npaBOM nome 

BAM3HeUbI 414 

-1414 

4 

H Ori 

6 

3Be3Aa Ha npeflnjienbe 

BAM3Hepbi 614 

-111414 

6 

74 (k) Ori 

7 

npaBOM pyKH 

3aAHsa ABOMHaa 3Be3Aa Ha 

BAM3Hepbi 614 

-10 

4 

£ Ori(?) 59 

S 

fOJKHOM CTOpOHe aeTbipex- 
yrojibHMxa Ha KOHue npa- 
BOM pyKH 

IlepeAHaa 3Be3Aa Ha io*- 

BAM3HeubI 6 

-91414 

4 

v Ori 

9 

HOM CTOpOHe 

3aAHaa 3Be3Aa Ha cesepHOM 

EAM3Heubi 714 

-814 

6 

72(f 2 ) On 

10 

CTOpOHe 

riepeAHHH 3Be3Aa Ha cesep- 

BAM3Henbi 644 

-814 

6 

69(f') Ori 

11 

HOft CTOpOHe 

riepeAHaa 3Be3Aa H3 AByx 

EAM3HeubI 144 

-31414 

5 

0ri 

12 

Ha najiHue 

3aAH«» H3 HHX 

EAM3Hetibi 4%(?)®° 

-414 

5 

x 2 on 

13 

3aAHaa 3Be3Aa H3 aexbipex, 

TeAeu 2714% 

-19?4 

4 

a> Ori 

14 

xax 6w Ha npaMOfi Ha 
cntfHe 

npeAuiecTByioipaa efi 

Teneu 2614 

-20 

6 

38 (n 2 ) Ori 

15 

npeAiuecTByiomaa atom 

TeAeu 2514 

-20V'6(?) 61 

6 

33(n') Ori 

16 

IIocneAHaa, npeAmecrByio- 

TeAeu 241/6 

-20% 

5 

Ori 

17 

maa m 3 aexbipex 

Eonee ceBepHaa m 3 Tex, mo 

TeAeu 2014 

-8 

4 

15(y 2 ) Ori 

18 

Ha mxype b jicboh pyxe 

BTopaa ot camom ceaepHou 

I 

1 

-814 

4 

11 (y 1 ) Ori 

19 

TpeTba ot caMOM ceBepHon 

TeAeu 18 

-1014 

4 

o 2 Ori 

20 

HeTBepTaa ot caMOM ceBep- 

TeAeu 1614 

-121414 

4 

a 1 Ori 

21 

HOH 

riaTaa ot caMOM ceBepHon 

TeAeu 1514 

-1414 

4 

a 2 Ori 

22 

IlIecTaa ot caMOM ceBepHoft 

Teneu 141414 

-151414 | 

3 

ji 3 Ori 

23 

CeAbMaa ot caMOM ceBep- 

Teneu 141414 

-1714 

3 

it 4 Ori 

24 

HOH 

BocbMaa ot caMOM cesep- 

Teneu 1514 

-2014 

3 

n 5 Ori 

25 

HOM 

IIocneAHaa, caMaa io>KHan 

1 

1 

-2114 

3 

A 6 Ori 

26 

Ha uixype 

IlepeAHaa M3 Tpex 3Be3A Ha 

Teneu 2514 

-2414 

2 

d Ori 

27 

noace 

CpeAHaa M3 HMX 

Teneu 2714 

-241414 

2 

e Ori 

28 

3aA«aa m 3 Tpex 

Teneu 2814 

-25% 

2 

£ Ori 

29 

3Be3Aa y pyxoaTKM Mena 

Teneu 231414 

-2514% 

3 

tj Ori 
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VIII. 1. Kamanoi C 03 ee 3 duu ioxhozo ne6a 


[Ho- 

Mep] 

KoHtjjHrypauHH 

rpaAycw AonroTbi 

TpaAycbi 

UIMpOTbl 

Bejin- 

qMHbi 

[CoBpeMeHHbie 

o6o3HaaeHHa] 

30 

CeBepwaa h 3 Tpex 6 jim3khx 
H a KOHue Mewa 

Teaeu 26%(?) 62 

-28%(?) 63 

4 

42+45(0 Ori(?) 

31 

CpeflHSa M3 HHX 

Teaeu 26% 

-29% 

3-4 

0 j+0 2 Ori(?) 

32 

KDmiaa H3 Tpex 

Teaeu 27 

-29%% 

3 

i Ori(?) 

33 

3aAH$ifl 3Be3aa H3 A»yx riOA 
kohuom Mena 

Teaeu 27% 

-30% 

4 

49(d) Ori 

34 

riepeAHHa M3 HMX 

Teaeu 26%(?) 64 

-30%% 

4 

v Ori 

35 

5Ipxag 3Be3aa Ha xoHue 
aeson CTynHH, o6maa c 
«Boaofl» 65 

Teaeu 19%% 

-31% 

1 

fi Ori 

36 

Bojiee ceBepHas m3 hmx Ha 

TOJieHH H&H JIOflblJKKOM 

Teaeu 21 

-30% 

4-3 

x Ori 

37 

BHeuiHAfl noA jieBOH nancoft 

Teaeu 23% 

-31% 

4 

29(e) Ori 

3S 

3se3Aa noA npaBbiM, noc- 
jieayiomHM kojichom 

EjIM3HeubI 0% 

-33% 

3-2 

k Ori 

Bcero 38 3Be3A, m hhx 2 nepBOft BeanwnHbi, 4 B-ropoft, 8 TpeThefi, 15 weTBepToft, 3 naToft, 
5 uiecroft h [1] TyMaHHaa. 

Co3Be3flne PeKH 66 

1 

3Be3Aa nocne Toft, wto Ha 
xoHue CTynHH OpnoHa, b 
Haaajie pean 

Teaeu 18% 

-31%% 

4-3 

A Eri 

2 

Eoaee ceBepHaa Ha M3rH6e 
y roAeHM OpnoHa 

Teaeu 18% 

-28% 

4 

/? Eri 

3 

3a;(Haa m 3 AByx, caeAyiO- 
iumx 3a Hen 

Teaeu 18 

-29%% 

4 

y> Eri 

4 

nepeAHaa m3 hhx 

Teaeu 14% 

-28% 

4 

m Eri 

5 

H3 A»yx cjieAyiomnx 3aA- 
hjm 

Teaeu 13%(?) 67 

-25%% 

4 

ft Eri 

6 

IlepeAHaa m3 hmx 

Teaeu 10%(?) 6 * 

-25% 

4 

v Eri 

7 

M3 Tpex 3a CToft 3aAHaa 

Teaeu 6 % 

-26 

5 

% Eri 

8 

CpeAHaa m3 hhx 

Teaeu 5% 

-27 

4 

o 2 Eri 

9 

nepeAHaa m 3 Tpex 

Teaeu 2%% 

-27%% 

4 

o 1 Eri 

10 

H3 weTbipex b cjieAyiomeM 
npoMexcynce 3aAHHH 

OBeH 27 

-32%% 

3 

y Eri 

11 

npeAiuecTByiomaa eft 

Obch 24% 

-31 

4 

a Eri 

12 

npeAineCTByiomaa m arofi 

Obch 24% 

-28%% 

3 

<5 Eri 

13 

nepeAHaa m 3 TCThipex 

Obch 22 

-28 

3 

£ Eri 

14 

Tomho Tax ace M3 qen>ipex 
b cjieAyiomeM npOMexcyTxe 
3aAHSISI 

Obch 17% 

-25% 

3 

£ Eri 

15 

npeAiuecTByiomaa eft 

OseH 14%(?) 69 

-23%% 

4 

P 3 +P 2 Eri(?) 70 

16 

npeAineCTByiomaa h aroft 

Obch 12 % 

—23%(?) 71 

3 

V Eri(?) 

17 

nepeAHaa m 3 aeTwpex 

Obch 10% 

-23% 

4 

BSC 859(?) 

18 

Ha noBopoTe pexM, nepBaa 
xacaiomaaca rpyAM Kma 

Obch 5% 

-32% 

4 

t 1 Eri 

19 

3a Heft cjieAywmaa 

Obch 5%% 

-34%% 

4 

t 2 Eri 

20 

nepeAHaa m 3 Tpex caeAyio- 

OBeH 8%% 

-38% 

4 

t 3 Eri 

21 

CpeAHaa M3 HHX 

Obch 13%% 

-38% 

_u 

t 4 Eri 




VIII. I. Kamwioe co36e3duii lOXHOto ne6a 
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[Ho- 

Mep] 

KoHcjjurypauHH 

Tpaflycw flOJiroTbi 

rpaaycbi 

IUHpOTbl 

BejiM- 

[CoBpeMeHHbie 

o6o3HaweHMa] 

22 

IIocjieaHaa m 3 Tpex 

OBeH 17% 

-39 

4 

T 5 Erl 

23 

H3 qerwpex oieaywmHx, 
xax 6bi TpaneuMM, ceBepHaa 
3Be3aa Ha nepeflHeft cropo- 

Obch 21W 

-41% 

4 

T 6 Erl 

24 

Bojiee loacHaa Ha nepe^HeH 
CTOpOHe 

Obch 21% 

-42% 

5 

t 7 Eri 

25 

IlepeflHJiJi 3Be3^a Ha 3aaHeft 
dopOHe 

OBeH 221/6 

-43% 

4 

t 8 Eri 

26 

Cneayiomaa 3a Heft, noc- 

jieflHHa H3 neTbipex 

OBeH 24% 

-43% 

4 

t 9 Eri 

27 

CeBepHaa 3Be3aa m3 abvx 
CMOKH bIX Ha HeKOTOpOM 

paCCTOHHMM K BOCTOKy 

Tejieu 414 

—50%(?) 72 

4 

v' Eri 

28 

Bojiee KJiKHaa M3 hmx 

Tejieu 5 

-51%% 

4 

v 2 Eri 

29 

3aflH»s M3 «Byx cjiejiyio- 
iumx 3a M3rn6oM 

Obch 2814 

-53%% 

4 

u 3 Eri 

30 

riepeflHaa m3 hmx 

OBeH 25%% 

-53% 

4 

u 4 Eri 

31 

H3 Tpex Ha cneayiomeM 
npoMexcytKe 3aflH«s 

OBeH 17%% 

-53 

4 

g Eri(?) 73 

32 

CpeflHss M3 hmx 

OseH 14%% 

-53% 

4 

f Eri(?) 

33 

IlepeflHas M3 rpex 

Obch 11%% 

-52% 

4 

h ErU?) 

34 

IlocjieAHaa 3Be3Aa pexn, 
apxaa 

Obch 014 

-53% 

ic?) 74 

0 Eri 

Bcero 34 3Be3flbi, m3 hmx 1 nepBoii Be/in4MHbi, 5 TpeTbefi, 26 weTBepTOH, 2 naTofi. 

Co3Be3AHe 3aftua 

1 

CeBepHaa 3Be3fla Ha nepea- 
Heii cropoHe qeTbipexyrojib- 
HMxa Ha yiuax 

Tejieu 19% 

-35 

5 

i Lep 

2 

lOiKHaa 3Be3fla Ha nepea- 
Heii cropoHe 

Tejieu 19%% 

-36% 

5 

* Lep 

3 

CeBepHaa 3se3Aa Ha 3aAHeft 
cropone 

Tejieu 21% 

-35% 

5 

v Lep 

4 

lOacHaa 3Be3fla Ha 3aflHeft 
CTOpOHe 

Tejieu 21% 

-36% 

5 

A Lep 

5 

3Be3fla Ha nofl6opoflxe 

Tejieu 1914 

-39% 

4-3 

ft Lep 

6 

3Be3fla Ha xoHue nepeflHefi 
fleBOM jiaribi 

Tejieu 1614 

-45% 

4-3 

e Lep 

7 

3Be3fla Ha cepeflMHe Tejia 

Tejieu 25%% 

-41% 

3 

a Lep 

8 

3Be3fla non 6pioxoM 

Tejieu 24%%(?) 75 

-44% 

3 

fi Lep 

9 

CeBepHaa H3 AByx Ha 3aa- 
hhx jianax 

BjIM3HeubI 1 

—44%(?) 76 

4-3 

5 Lep 

10 

Boflee KDJKHaa m3 hmx 

Tejieu 29 

-45%% 

4-3 

y Lep 

11 

3Be3fla Ha xpecrue 

BjIM3HeubI 0 

-38% 

4-3 

( Lep 

12 

Bcerc 

3Be3fla Ha KOHue xBoerra 

12 3Be3fl, M3 HMX 2 TpeTbt 

BjiM3Heubi 2% 

;m BejiMHMHbi, 6 weiBi 

-38% 

;pTOH, 4 riflTO 

4-3 

i. 

V Lep 
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VIII. I. Kamanoi C 03 &e 3 duu toxHoeo ne6a 


[Ho- 

Mep] 

KoH(j)nrypaunn 

TpaAyCbl AOATOTbl 

TpaAycbi 

UIMpOTbl 

BejiM- 

HMHbl 

[CoBpeMeHHbie 

o6o3HaseHMs] 

1 

Co3Be3flHe rica 77 

KpacHOBaTaa, caMas spaas 

EAM3Heubl 17% 

-39% 

, 

a CMa 

2 

[M3 BCeX HenOflBHJKHbIX 

3Be3Al 3Be3Aa bo piy, Ha- 
3bisaeMas FIcom 78 

3Be3Aa Ha ymax 

EAM3HeubI 19% 

-35 

4 

6 CMa 

3 

3Be3Aa Ha roaoBe 

EAM3HeubI 21% 

-36% 

5 

ft CMa 

4 

CeBepHas m 3 A®yx Ha uiee 

EAM3Heubi 23% 

-37%% 

4 

y CMa 

5 

K)}KHaS M3 HMX 

EAM3HeUbI 25%(?) 79 

-40 

4 

i CMa 

6 

3Be3Aa Ha rpyAM 

EAM3HeubI 20% 

-42% 

5 

it CMa 

7 

CeBepHas m 3 A®yx Ha npa- 

EAM3HeubI 16% 

-41% 

5 

v 3 CMa 

8 

BOM KOJieHe 

Bojtee iOHCHaa M3 hmx 

BAM3HeiXbI 16 

-42% 

5 

v 2 CMa 

9 

Ha xoHue nepeAHen Aanu 

EAM3Heubl 11 

-41% 

3 

/? CMa 

10 

riepeAHss m 3 A B yx Ha Ae- 

EAM3HeubI 14% 

-46% 

5 

£ CMa 

11 

bom KOJieHe 

3aAHfl» M3 HMX 

EAM3Heuu 16% 

-45%% 

5 

£ CMa 

12 

3aAHsa M3 AByx Ha jieuoM 

ExM3Heuu 24% 

-46%(?) 

4 

o 2 CMa 

13 

ruie^e 

riepeAHaa m3 hmx 

EAM3HeubI 21% 

-47 

5 

o' CMa 

14 

3Be3Aa b Hasaxe acboto 

EAM3Heuu 26% 

-48%% 

3-4 

S CMa 

15 

6eApa 

3Be3Aa noA 6pwxoM Mexyry 
OeapaMM 

3Be3Aa Ha cm6e npaBoft 

EAM3Heuu 23% 

-51% 

3 

e CMa 

16 

EAM3Heuu 23 

-55% 

4 

* CMa 

17 

Aanu 

3Be3Aa Ha xoHue npaBoft 

EAM3HetlbI 9% 

-53%% 

3 

f CMa 

18 

Aanu 

3Be3Aa Ha xsocte 

Pax 2% 

-50% 

3-4 

>; CMa 

Bcero 18 3Be3A, m3 hmx 1 nepBOft bcjimwmhu, 5 TpeTbeft, 5 weTBepTOM, 7 natoft. 

19 

Okoao flea. He BOuieAu 

3Be3Aa k ceBepy ot roAOBbi 

awe b (JjHrypy 

ExM3HeUbI 19% 

—25%(?) 


22 Mon(?) 80 

20 

CaMas loxcHas m 3 seTupex 

EAM3Heubl 10(?) 81 

-61% 

5 

6 Col 

21 

no npsMOM noA 3 Aahmmm 
A anaMM 

Boxee cesepHas ot Hee 

EAM3Henbl 11% 

-58%% 

4 

k Col 

22 

EoAee CeBepHas ot 3tom 

ExM3HeubI 13 

-57 

4 

6 Col 

23 

riocAeAHss m caMas ceBep- 

EAM3HeubI 14% 

-56 

4 

X CMa 

24 

Haa M3 weTbipex 

nepeAHaa M3 Tpex no npa- 

Texeu 28 

-55% 

4 

ft Col 

25 

mom k 3anaAy ot otmx 
seTbipex 

CpeAHSS M3 HMX 

BAM3HeiU>I 0% 

-57% 

4 

X Col 

26 

3aAHss M3 Tpex 

EAM3HeubI 2% 

-59%% 

4 

y Col 

27 

3aAHaa M3 A»yx 6jiecTamnx 

Texeu 29 

-59% 

2 

/? Col 

28 

IIpeAUiecTByiomas eft 

Texeu 26 

-57% 

2 

a Col 
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[Ho- 

Mep] 

KoHcjjHrypauHH 

rpaAycw AOJiroTbi 

rpaAycw 

IUMpOTbl 

Bean- 

[CoBpeMeHHbie 

o6o3Ha<ieHMH] 

29 

riocjieAHsisi m 6ojiee lowHaa 

Tejieu 221/6 

-59W 

4 

e Col 


M3 ynoMBHyTbix 





Bcero 11 3BC3At H3 HMX 2 BTOpOM Be/lHWHHbl, 9 WeTBepTOM. 




Co3Be3jHe ripouHOHa 82 





1 

3Be3Aa Ha mee 

EAM3HeubI 25 

-14 

4 

/? CMi 

2 

Slpxaa Ha 3aAHHx jianax 
Ha3biaaeMaa npouwoHOM 

fijmsHeubi 2914(?) 83 

-16W 


a CMi 

Bcero 2 3Be3Abi, M3 KOTOpbix 1 nepBOft BejitmnHbi, 1 

weTBepToft. 




Co3Be3flHe Apro 84 





i 

M3 AByx Ha KopMe Kopa6jisi 
npeAiuecTByioiuaJi 

Pax 10W 

-421/2 

5 

11(e) Pup 

2 

Cjieayiomasi 3a Heft 

Pax 14W 

-43W 

3 

P Pup 

3 

Eojiee ceaepHaa H3 AByx 

CMeJKHbIX HaA He60AbUIHM 
UIHTOM Ha KOpMe 

Pax 8WW 

-45 

4 

£ Pup 

4 

Eojtee lOJKHaa H3 hmx 

Pax m 

-46(?) m 

4 

0 Pup 

5 

3Be3Aa» mm npeAiuecTByio- 
maa 

Pax 5W 

-451/2 

4 

m Pup 

6 

Spxaa 3Be3Aa nocepeAHHe 
He6oAbiuoro mMTa 

Pax 6W 

-47W 

3 86 

BSC 2948+2949 

7 

riepeAHaa H3 Tpex 3Be3A 
toa He6oAbuiMM ujktom 

Pax 5W 

-49W(?) 87 

4 

P Pup 

8 

3aAHaa H3 hmx 

Pax 9W 

-49V2(?) 88 

4 

3 Pup 

9 

CpeAHaa M3 Tpex 

Pax 81/2 

-49W 

4 

1 Pup 

10 

3Be3Aa Ha rycbxe 89 

Pax 14 

-49WW 

4 

BSC 3113 

11 

Eo/iee ceBepHaa m 3 AByx Ha 

Pax 4 

-53 

4 

BSC 2834C?) 90 


KHJie KOpMbI 




12 

Eojiee wjKHaa H3 hmx 

Pax 4 

-58W 

3 

71 Pup 

13 

Bo/iee ceaepHaa m 3 Tex, hto 
H a nany6e xopMbi 

Pax 10W 

-55W 

5 

f Pup 

14 

riepeAHaa m 3 Tpex cAeAyw- 

Pax 12W 

-58W 

5 

BSC 


IUMX 




2961+2964(7) 

15 

CpeAHaa m3 hmx 

Pax 13W 

-57W 

4 

c Pup 

16 

3aAHaa m3 Tpex 

Pax 16 Vi 

-57WW(?) 91 

4 

b Pup 

17 

CneAyiomaa 3a hmmm spxas 
3Be3Aa Ha najiy6e 

Pax 21W 

-58W 

2 

C Pup 

18 

riepeAHaa m 3 AByx Tycxjibix 
toa apxoft 

Pax 18W 

-60 

5 

a Pup 

19 

3aAHHH M3 HMX 

Pax 21 

-59W 

5 

BSC 3162(7) 

20 

riepeAHaa m 3 A»yx HaA yno- 
MaHyToft apxoft 

Pax 23W(?) 

-56W 

5 

h 1 Pup 

21 

3aAHaa m3 hmx 

Pax 24W 

-57W 

5 

h 2 Pup 

22 

CeBepHaa m 3 Tpex Ha mn- 

JleB 5Vi 

-51 W(?) 92 

4-3 

BSC 3439 93 


Tax, xax 6bi y ocHoaaHMa 





MaHTbl 





23 

CpeAHaa m3 hmx 

JleB 61/6 

-55W 

4-3 

d Vel 

24 

lOacHaa m 3 Tpex 

Jlea 4 

-57W 

4-3 

e Vel 


9 K. ITrojieMett 
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VIII. 1. Kamanot co3ee3duu toxHOio ne6a 


[Ho- 

Mep] 

KoHcjwrypauMH 

TpaAycw AOJiroTbi 

rpaAycbi 

UIHpOTbl 

BexM- 

[CoBpeMeHHbie 

o6o3HaaeHMa] 

25 

CesepHaa m aB yx 6 jih3khx 
nOfl 3THMH 

JleB 914 

-60 

4-3 

a Vel(?) 

26 

Bojiee KmHas m hmx 

JleB 9 

-6H/4 

4-3 

b Vel(?) 

27 

lOncHaa H3 A»yx Ha ce- 
peflHHe MawTw 

JleB 014 

-51!414(?) 94 

3 

fi Pyx 

28 

Bojiee ceBepHaa ms hmx 

Pax 2914 

-49 

3 

a Pyx 

29 

riepeAHaa m aB yx Ha Bep- 
uiHHe Mambi 

Pax 28 

—4314(?) 95 

4 

y Pyx 

30 

3aAH»S M3 HMX 

Pax 29 

-4314 

4 

<5 Pyx 

31 

3Be3Aa noA TpeTbHM 3aA- 
HMM IUHTOM 

JleB 1414 

-5414 

2 

A Vel 

32 

3Be3Aa Ha cpe3e najiy- 
6w 96 

JleB 1714 

-5114 

2-3 

ip Vel 

33 

3ae3Aa Ha KMjie Mexmy 
KOpMMJiaMM 97 

Pax 1114 

-63 

4 

<7 PU P (?) 

34 

CAeAyiomaa 3a Hew, TycK- 

jiaa 

Pax 19 

—6414 

6 

P Pup(?) 

35 

CjieAywmaa 3a 3tom apxaa 
toa najiy6oft 

JleB 0 

-631414 

2 

y Vel 

36 

Slpxaa k wry ot aroft Ha 
HMXCH6M [aaCTM] KMAa 

JleB 814 

-6944 

2 

X Car(?) 

37 

H3 Tpex cxeAywuiMx 3a 
3TOM nepeAHaa 

Jlea 1514 

-6544 

3 

o Vel(?) 

38 

CpeAHaa M3 hmx 

JleB 2114 

-651414 

3 

6 Vel(?) 

39 

3aAHaa M3 Tpex 

JleB 26 

-6714 

2 

f Car(?) 

40 

H3 AByx cjieAywwnx 3a 
3tmmm y cpe3a nepeAHaa 

flesa 1 

-621414 

3 

k Vel 

41 

3aAHaa M3 hmx 

fleaa 8 

-6214 

3 

N Vel 

42 

nepeAHaa m 3 AByx Ha ce- 
BepHOM m nepeAHeM xop- 

BAH3HeuM 4 

-651/414 

4-3 

17 Col 

43 

3aAHaa m3 hmx 

EjlM3HeilbI 2014 

—6544 

3-2 

v Pup 

44 

nepeAHaa m 3 AByx Ha oc- 
TaBiueMca KopMMJie, Tax 
Ha3biBaeMbiM Kamnyc 

BjiM3Heubi 1714 

-75 

1 

a Car 

45 

nocneAHaa, 3aAHaa m3 hmx 

EAM3Heubi 29 

—711414(?) 98 

3-2 

t Pup 

Bcerc 

1 45 3Be3A, m3 hmx 1 nepB< 
croft. 

Co3BC3AHe BOABHOrO 3l 

)ft B€AMHMHbI, 6 BTOp 

aea” 

oft, 11 TpeTbei 

ft, 19 

ueTBepTOft, 7 naroft, 

1 

H3 naTM 3Be3A Ha rojiOBe 
wxcHaa M3 AByx nepeAHMx, 
Ha H03Apax 

Pax 14 

-15 

4 

a Hya 

2 

Bojiee ceBepHaa m 3 hmx, 
haa ma30M 

Pax 1314 

— 1314 

4 

<5 Hya 

3 

H3 AByx cjieAywmMx 3a 
hmmm cesepHaa, Ha roaoBe 

Pax 1514 

-1114 

4 

e Hya 

4 

Boaee wxcHaa m3 hmx, m 
rcionce 

Pax 1514 

—1414(?) 100 

4 

i} Hya 

5 

CneAywutaa 3a BceMM, xax 
6bi Ha utexe 

Pax 1714 

—1214(?) 101 

4 

t Hya 
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[Ho- 

KoH$MrypauMM 

TpaAycw AOAroTbi 

rpaAycw 

Bejin- 

[CoBpeMeHHue 

Mep] 

UlHpOTbl 

qHHbl 

o6o3HaaeHMa] 

6 

riepeAHsis m 3 flByx b Hawiuie 

Pax 20VS 

-llVi'/a 102 

5 

to Hya 

7 

3aAHSS M3 HMX 

Pax 23 Vi 

-13%(?) 103 

4 

6 Hya 

S 

CpeflHfla H3 Tpex cjieflyio- 
u(hx Ha M3m6e men 

Pax 28 Vi W 

-15VS 

4 

t 2 Hya 

9 

3aAHHH M3 Tpex 

JleB 0% 

-14ViVS 

4 

i Hya 

10 

CaMaa KoxHaa M3 Tpex 

Pax 28i A 

-17 VS 

4 

r' Hya 

11 

H3 flByx 6jim3kmx Ha cnMHe 
Tycmiasi h ceBepHaa 

Pax 291/6 

-19VSVS 

6 

BSC 3750(7) 

12 

Slpxaa m 3 Asyx CMewHbix 

JleB 0 

-201/2(7)' 04 

2 

a Hya 

13 

riepeAHas m 3 Tpex, cjieAyw- 
iuhx 3a m3tm6om [men] 

Jlea 6 

-261/2 

4 

« Hya 

14 

CpeAHSa M3 HMX 

JleB 8VS 

-26 

4 

t, 1 Hya 

15 

3aAHaa m 3 Tpex 

Jlea 1U/6 

-23VS(?) 105 

4 

v 2 Hya 

16 

nepeAHaa m 3 Tpex, cneAyio- 
iumx no npaMoti 

JleB 18 

- 24 Vi 

3 

b Hya 

17 

CpeAHaa m3 hmx 

JleB 20 

-231/4 

4 

<P Hya 

18 

3aAHaa M3 Tpex 

JleB 23(?) 106 

-22VS(?)' 07 

3 

v Hya 

19 

Eo-riee ceBepHaa m 3 AByx, 
3a ocHOBaHMeM Haum 

Aena 1 Vi 

-25ViVS 

4-3 

P Crt 

20 

Bojiee KOKHaa M3 hmx 

fleea IV* 

-30 VS 

4 

X' Hya 

21 

ITepeAHaa m 3 Tpex 3a otm- 
mm, xax 6w b TpeyroAbHMxe 

JJeBa 121/6 

—31 VS 

4 

£ Hya 

22 

CpeAHaa m 6ojiee wxcHaa 

Aesa 14 Vi 

-33VS 

4 

o Hya 


M3 HMX 





23 

3aAHaa m 3 Tpex 

Aeea 161/6 

-31 VS 

3 

P Hya 

24 

3Be3Aa y Haaajia XBOcra, 3a 
Bopohom 

Becw 0 

-13SS 

-17%(?) 108 

4-3 

Y Hya 

25 

3se3Aa Ha xoHixe XBOCTa 

Becbi 13 Vi 

4-3 

n Hya 

Bcero 25 3Be3fl, M3 hmx 1 BTOpo 

M BeAMHHMHbl, 3 TpeTbeft, 19 WeTBepTOM, 

. naTOM, 1 uiecToft. 


Okojio Boahhoto 3Mea, He BomeAmHe b cjjnrypy 



26 

3Be3Aa k lory ot ro.ioBbi 

Pax 12 Vi 

-23 VS 

3 

BSC 3314 

27 

3Be3fla, cjieflyiomaa Ha He- 

KOTOPOM paCCTOaHMH 3a 

3Be3flaMM Ha mee 

JleB 11 

— 16VS(?) 109 

3 

e Sex(?) 

Bcero 2 3se3Abi TpeTbeft BejinqMHbi. 





Co3Be3AHe HaniH 





i 

3Be3Aa Ha ocHosaHMM 

HauiM, o6maa c Boabhum 
3MeeM 

JleB 23VS(?) 110 

-23 

4 

a Crt 


2 

Boaee KjJKHaa m AByx, Ha 
cepeAHHe Hauin 

JleB 2Vi 

-19VS 

4 

y Crt 

3 

Bcwiee ceBepHaa m3 hmx 

AeBa 0 

-18 

4 

5 Crt 




260 


VIII. 1. Kanuuwi C03ee3duu lOXHOio ue6a 


[Ho- 

Mep] 

KoH(j)nrypaunn 

rpaAycw AOAroTbi 

rpaAycbi 

IUMpOTbl 

BeAH- 

qHHbl 

[CoBpeMeHHbie 

o6o3HaaeHMa] 

4 

Ha IO>KHOH OKpyJKHOCTH 

Kpaa 

fleBa 7 

-18Vi 

4-3 

£ Crt 

5 

Ha ceBepHoft oxpyjKHOCTH 

JleB 291/3 

-13% 

4 

e Crt 

6 

Ha kjjkhom pywxe 

flesa 91/6 

-161/6 

4-5 

17 Crt 

7 

Bcero 

Ha ceBepHoft pyaxe 

7 3Be3A TCTBepTOH BejIHWH 

Co3BC3/ine Bopona 

AeBa 1% 

-llVi 

4 

6 Crt 

1 

3Be3Ha icriKDBe, o6maa c 
Boaahum 3MeeM ln 

fleaa 15% 

-21% 

3 

a Crv 

2 

3Be3Aa Ha rnee y roAOBu 

fleBa 14% 

-19% 

3 

e Crv 

3 

3Be3Aa Ha rpyAH 

fleaa 16% 

-18% 

5 

f Crv 

4 

3ee3Aa Ha nepeflHeM npa- 
BOM KpbUie 

flesa 131/2 

-14%% 

3 

y Crv 

5 

riepeAHsifl 3Be3Aa m 3 A»yx 
Ha 3aAneM Kpbijie 

g 

i 

-12% 

3 

<5 Crv 

6 

3aAHSS H3 HHX 

Aeaa 17 

-11%% 

4 

7 Crv 

7 

Bcero 

3Be3Aa Ha xoHue nanw, 
o6u<aa c rwApoft 

7 3Be3A» M3 HHX 5 Tpe-Tbei 

Co3Be3Ane KeirraBpa 

Aeaa 201/2 

Be.lH'IHHbl, 1 weTBe 

-18% 

woii, 1 naTOH 

3 

/? Crv 

1 

CaMasi lOJKHaa H3 qeTbipex 
Ha rojiOBe 

Becw 10 Vi 

-21% 

5-4 

2(g) Cen 

2 

Eonee ceBepHaa h3 hhx 

Becbi 10 

-18%% 

5-4 

4(h) Cen 

3 

nepeAHaa m3 AByx ocraAb- 
HblX, epeAHHX 

Becw 9V6 

-20% 

4-3 

1(1) Cen 

4 

3aAHaa m3 hhx h nocneA- 
Haa M3 aeTbipex 

Becw 10 

-20 

5-4 

3(k) Cen 

5 

3Be3Aa Ha jieBOM, npeAme- 
CTByioiueM one we 

Becw 61/6 

-25% 

3 

r Cen 

6 

3Be3Aa Ha npaBOM oneae 

Becw 15% 

-22% 

3 

6 Cen 

7 

3Be3Aa Ha jieBOfi AonaTxe 

Becw 91/6 

-27% 

4 

d Cen 

S 

H3 aeTwpex 3Be3 a Ha THp- 
ce 112 ceBepHaa m 3 AByx 
nepeAHHx 

Becw 18V6 

-22% 

4 

ip Cen 

9 

Eonee KUKHaa m3 hhx 

Becw 191/6 

-23%% 

4 

a Cen 

10 

H3 AByx OCTaAbHbIX 3Be3Aa 
Ha Bepxyurxe THpca 

Becw 22 

-18% 

4 

c'+c 2 Cen 

n 

nooreAHaa, rojKHee atom 

Becw 221/2 

-20%%(?)" 3 

4 

b Cen 

12 

nepeAHaa m 3 Tpex Ha npa- 
bom 6oxy 

Becw 13 Vi 

-28% 

4-3 

v Cen 

13 

CpeAHaa m3 hhx 

Becw 14 

-29% 

4-3 

ft Cen 

14 

3aAHaa m 3 Tpex 

Becw 151/6 

-28 

4-3 

<p Cen 

15 

3Be3Aa Ha npaBOM npen- 
ruieabe 

Becw 16Vi 

-26% 

4-3 

X Cen 

16 

3Be3Aa Ha npaBOM aoktc 

Becw 22ViVi 

-25% 

3 

7 Cen 

17 

3se3Aa Ha xoHue npaBOft 

pyxH 

Becw 27Vi 

-24% 

4 

* Cen 

IS 

Hpxaa 3Be3Aa b Hanane 
HeAOBeaecKoro Tena 

Becw 18 

-33% 

3-2 

£ Cen 
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[Ho- 

Mep] 

KoH^MrypauHH 

rpaAycw AOATOTbi 

rpa^ycbi 

UIHpOTbl 


[CoBpeMeHHwe 

o6o3HaweHM»] 

19 

3aflHHH M3 flByX TyCKJIblX, 
ceBepHee ynOMHHyTOii 

Becbi 17% 

-31 

5 

v 2 Cen 

20 

nepewaa M3 hhx 

Becw 16%% 

-30%(?) 114 

5 

v' Cen 

21 

3Be3fla b Haaajie cnHHbi 

Becu 12% 

-34%% 

5 

« Cen 115 

22 

npefliuecTByfomaa eft Ha 
cnHHe jiomaflH 

Becbi 9 

-37% 

5 

f Cen(?) 

23 

3aflH»a m 3 Tpex Ha xpyne 

Becw 5%% 

-40 

3 

y Cen 

24 

CpeflHHH M3 HMX 

Becu 5 

—40%(?) 116 

4 

r Cen 

25 

IlepeflHHH M3 Tpex 

Becw 2% 

-41 

5 

a Cen 

26 

nepeflHaa M3 nayx 6 jim3kmx 
H a npasoM 6e«pe 

Becw 2% 

-46% 

3 

S Cen 

27 

3aflHHH M3 HMX 

Becw 3% 

-46%% 

4 

p Cen 

28 

3ae3Aa Ha rpyan jiomaflH, 

HMXe nOAMbllUKH 

Becw 18% 

-40%% 

4 

M Cen 

29 

riepeflHaa m 3 Aayx non 

6 piOXOM 

3a«Haa m3 hhx 

Becw 16% 

-43 

2 

e Cen 

30 

Becu 17% 

-43%% 

3 

Q Cen 

31 

3 Be3aa Ha cm6e npaBon 
[3a«Heft] Horn 

Becu 10 

-51 %(?)" 7 

2 

y Cru 

32 

3 ae3na Ha noAbiscxe tom *e 

Becw 15% 

-51% 

2 

P Cru 

33 

3Be3fla non cm6oM jieBOft 
Horn 

Becw 6% 

-55% 

4 

<5 Cru 

34 

3ae3jia Ha xonwxe tom *e 

Becw 11% 

-55% 

2 

a Cru 

35 

3Be3Aa Ha KOHue nepe;iHeft 
n pa boh hoth 

CxopnHOH 8% 

-41 %(?)“* 

1 

a Cen 

36 

3ae3;ia Ha xojieHe newh 
[nepeflHefi] hoi-h 

Becw 24% 

-45% 

2 

P Cen 

37 

3Be3na BHe Tena KeH-raapa 
non npasoM 3a,'(Heft hotom 

Becw 14%(?) 

-49% 

4 

P Cru 

Bcero 37 3Be3fl, n3 hhx 1 nepeoft BenMWHHbi, 5 BTopoft, 7 xperbefi, 

Co3Be3flHe 3Bepa l,!> 

16 qeTBeprOH, 8 naTOfi. 

1 

3ae3jia Ha xOHije 3aAHeft 
Jianbi y pyxM KeHTaBpa 

Becw 28 

-24%% 

3 

P Lup 

2 

Ha c™6e to* xce nanw 

Becw 25%% 

-29%(?) 120 

3 

a Lup 

3 

IlepeAHan m 3 A»yx Ha ao- 

CxopnHOH 1 

-21% 

4 

5 Lup 

4 

3aAHaa m3 hhx 

CxopnMOH 4% 

-21 

4 

y Lup 

5 

3Be3Aa nocepeflHHe Tyjio- 
BMiaa 3Bep5i 

CxopnHOH 3 

-25% 

4 

£ Lup 

6 

3 Be3«a Ha 6pioxe non na- 

XOM 

CxopnHOH 0% 

-27 

5 

A Lup 

7 

3 Be3Aa Ha 6eape 

CxopnHOH 0% 

-29 

5 

n Lup 

8 

BoAee ceBepHaa M3 AByx y 
Hanajia 6eapa 

CxopnHOH 4% 

-28% 

5 

p Lup 

9 

Bojiee K)*Haa m3 hhx 

CxopnHOH 3% 

-30% 

5 

K Lup 

10 

3Be3Aa Ha xoHije [cnHHbi], 
y KpecTpa 

CxopnHOH 5% 

-33% 

5 

£ Lup 

11 

H3 Tpex Ha KOHi^e xBocTa 
caMaa foxoiasi 

Becw 22(?) 121 

-31% 

5 

p Lup(?) 

LiiJ 

CpeAHaa m3 hhx 

Becw 21%% 

-30% 

4 

i Lup 
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[Ho- 

KoHCjjMrypauMM 

Tpaflycw flOJiroTbi 

Tpaflycw 

BejiM- 

[CoapeMeHHbie 

Mep] 

UlMpOTbl 

HHHbl 

o6o3HaqeHMa] 

13 

Eojiee ceBepHaa m Tpex 

Becu 23 

-29% 

4-3 

T Lup 

14 

143 flByx Ha iuee 6ojiee 

CxopnMOH 8%% 

-17 

4 

t; Lup 


loxcHasi 





15 

Eoaee ceBepHaa M3 hmx 

CxopnMOH 9% 

-15% 

4-3 

0 Lup 

16 

IlepeflHaa m 3 flByx Ha Mop- 

CxopnMOH 5% 

-13% 

4 

tji Lup<?) 122 

17 

3aflHflfl H3 HMX 

CxopnMOH 6% 

-11%% 

4 

X Lup(?) 

18 

CaMaa iox<Haa M3 flByx Ha 
nepeflHeM jiane 

Becw 27%(?) 123 

-11%% 124 

4-3 

1 (i) Lup 

19 

Eoaee ceBepHaa M3 hmx 

Becbi 26 i/ 2 

-10 

4-3 

2(f) Lup 

Bcero 19 3Be3fl, m3 hmx 2 TpeTbew BejiMMMHbi, 11 mctbcptom, 6 iistom. 



Co3Be3flMe >KepTBeHHHica 




i 

Eojiee ceBepHaa M3 flByx Ha 

OCHOBaHMM* 

CxopriMOH 27% 

-22% 

5 

a Ara 

2 

Eojiee K)*naa M3 hmx 

Grpeaeu 3(?) 126 

-25%% 

4 

0 Ara 

3 

B cepeflMHe ajrrapa 

CKopnMOH 261/3(7)' 27 

-26% 

4-3 

a Ara 

4 

143 Tpex Ha oaare ceBepHaa 

CKOpiTMOH 20% 

-30% 

5 

e 1 Ara 

5 

143 flByx 0CTajibHbix 6 jim3- 

CKOpnMOH 25% 

-34% 

4-3 

y Ara 


kmx 6ojiee io*Haa 





6 

Eojiee cenepHaa m3 hmx 

CxopnMOH 25 

-33% 

4 

p Ara 

7 

3ae3fla Ha kohlic c*MraTe- 

CKopnMOH 20%% 

-34%(?) 128 

4 

£ Ara 

Bccit 

7 3Be3fl, M3 hmx 5 HCtBep 

tom aejiMHMKbi, 2 nat 





C03Be3flHC KLkhOH KopOHbl 




1 

3Be3fla BHe [kopohw] 

npefliuecTByK)iuaa loxcHOMy 

CTpeaeu 91/6 

-21% 

4 

a Tel(?) 129 

2 

Gneflyiomasi 3a Hew, Ha 
KopoHe 

Crpefleu 11 % 

-21 

5 

i?'+i? 2 CrA 

3 

Cneflyiomaa 3a 3 tom 

Opejieu 131/6 

-23(?) 130 

5 

BSC 7122 

4 

Cneflyiomaa m 3a 3tom 

CTpeaen 14%% 

-20 

4 

£ CrA 

5 

3Be3fla nooie stoPi, y ko- 

aeHa CTpejibua 

Orpeaeir 16'/6 

-18% 

5 

6 CrA 

6 

3ae3fla nooie stom, (xuiee 
ceBepHaa, aeM apxaa 3ae3fla 
Kojiena Cipejibua 131 

CTpejieo 17 

-17% 

4 

P CrA 

7 

3ae3fla ceBepHee stom 

Orpefleir 16%% 

-16 

4 

a CrA 

8 

3Be3fla eme fkviee ceaepHaa 

CTpejieiT 16'/2 

-15% 

4 

y CrA 

9 

143 flayx npeflmeCTByioiHMx 
3 tom Ha ceBepHOM Kpaio 

CTpeaeiT 151/6 

-15% 

6 

e CrA 


3aflHaa 





10 

npefluiecTByiomafl M3 flByx 

TyCKflbIX 

CTpeaen 14% 

-14%% 

6 

BSC 7129 

11 

npefluiecTByioiJnaH stom Ha 
flocTaiomiOM paccToaHMM 

CrpefleH 11%% 

-14% 

5 

X CrA 

12 

3ae3fla, npefliuecTayiomaa 

| 

1 

-15%% 

5 

BSC 6942(7) 132 
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[Ho- 

Mep] 

KoHcjDHrvpaiiHH 

rpaaycbi aojirorw 

rpa^ycbi 

UlHpOTbl 

aHHbi 

[CoBpeMeHHbie 

o6o3HaaeHMa] 

13 

IlocjieflHaa 3Be3fla, lOJKHee 
ynOMaHyTOM 

Grpeaeir 9'4 

-1814 

5 

9 CrA 

Bcero 13 3Be3fl, m hhx 5 ^eTBepioft BejiH^MHbi, 6 nsrroH, 2 iuecToft. 



Co3Be3«He KJjkhoh Pbi6bi 




1 

3Be3fla bo pTy, coBnanaio- 
maa c HaaajioM bohm [Bo- 
floaea] 133 

Bononeii 7 

—2014 

1 

a PsA 

2 

H3 Tpex Ha iohchom Kpae 
rojiOBbi nepeflHHH 

Boflojiefi 034 

-2014 

4 

/3 PsA 

3 

CpeflHaa M3 HHX 

Bonoaefl 414 

—2214 

4 

y PsA 

4 

3a«Haa M3 Tpex 

BonojieH 514 

-2214 

4 

6 PsA 

5 

3Be3na Ha *a6pax 

Boflaaeif 414 

-1614 

4-3 

£ PsA 

6 

3Be3Aa Ha ioxhom chhhhom 

ruiaBHMKe 

Ko3epor 2514 

-1914 

5 

!i PsA 

7 

H3 nayx Ha 6pioxe 3a«Haa 

BoflOJiefi 114 

-1514 

5 

C PsA 

8 

nepeflHHH M3 HHX 

Koaepor 281414 

-1434 (?) 134 

4 

X PsA 

9 

H3 Tpex Ha ceBepHOM anaa- 
HMKe 

Ko3epor 2514 

-15 

4 

i) PsA 

10 

CpeflHHH M3 HHX 

Ko3epor 211414 

-1614 

4 

9 PsA 

11 

nepeflHHH M3 Tpex 

Ko3epor 21 

-1814 

4 

i PsA 

12 

Ha xoHite xBocTa 

Kosepor 2014(?) 133 

-2214 

4 

y Gru 

Bcero 11 3ne3fl 136 , M3 hhx 9 aeTBepTOfi, 2 natOM BejmaMHbi. 



13 

nepewaa H3 Tpex apxHx, 
npenuiecTByiomHx 3Be3/iaM 
[IOjKHOh] Pbl6bl 

Ko3epor 8 

-2214 

3-4 

r\ Mic(?) 137 

14 

CpeflHaa M3 hhx 

Ko3epor 1114 

-2214 

3-4 

9 l Mic(?) 

15 

nocjieflHaa m 3 Tpex 

Ko3epor 14 

-2114 

3-4 

£ Gru(?) 

16 

Tycwiaa 3Be3fla, npenmecT- 
Byromaa 3T0ft 

Ko3epor 12 

-201414 

5 

9* Mic(?) 

17 

H3 ocTaiomHxca aayx k 
ceBepy 6anee lOJKHaa 

Ko3epor 131414 

-17 

4 

y Mic(?) 

18 

CeBepHaa M3 hhx 

Koaepor 131414 

-141414 

4 

a Mic<?> 

Bcero 

6 3Be3fl, H3 HHX 3 TpeTbeft BeJIHaHHM, 2 aeTBepTOfl, 1 naTOH. 



B lOKHOft qacTM 316 3Be3fl, m3 hhx 7 nepaOH BeJinanHbi, 18 BTopoft, 63 TpeTbeft, 164 ieTBepTOH, 
54 nsnofi, 9 meCToft, 1 ryMaHHaa. 

Bcex HenoflBMjKHbix 3Be3« BMecTe 1022 13 ®, m3 hhx 15 nepsoft BejiHaMHbi, 45 BTopoft, 208 TpeTbeft, 
474 qeTBepToft, 217 naroft, 49 mecrofl, 9 Tycmibix, 5 TyMaHHwx, a Tax*e Bojiocbi 
[BepOHHKM] . 
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2. O nojioxeHHH xpyra MaeaHoro IlyTH 170 

HTax, nopaaox HenoaBHXHMX 3Be3a aaH HaMH b npHBeaeHHOM buluc 
H3JioaceHHH. B aonojiHeHHe k OTOMy coraacHO aoraaecxon nocaeaoBaTeabHOcra 
[H3Jio*eHHa ] cxaxeM Taxxe h o noaoxeHHH xpyra MaeaHoro IlyTH, Hacxoabxo 
3 to bo3moxho caeaara h k3k mm Ha6aioaaaH xaxayio H3 ero nacrea; 3 to 
6yaeT nonbiTKOH H3o6pa3HTb ero cJ)opMy b pa3anaHHX Mecrax. 

HyxHO CKa3aTb, hto MaeuHHH Ilyra npeacraBaaeT co6oh He npocTO xpyr, 

HO HeKOTOpHH nOHC, HMeKHUHH XaX 6 M PBeT MOJIOKa, B CB33H C HeM OH H 
noayana CBoe HaHMeHOBaHHe. H 3 tot xpyr He aBjiaeTca bo Bcex aacrax hh 
QUHHaKOBUM, HH npaBHJIbHHM, HO pa3JIHHaeTCH H nO QIHpHHe, H no U,BeTy, H 
no iuiothocth , h no nojioxceHHio h b oaHOM MecTe oh 0Ka3biBaeTca aaxe 
pa3jjBoeHHHM, xax jienco MoryT 33MeTHTb c nepBoro B3raaaa Bee CMOTpamne 
Ha Hero. Hto xe xacaerca aeTaaeii, Tpe6yioipHx 6oaee TmaTeabHoro 

Ha6iIK5aCHHa, TO MU HailUIH HX T3KHMH, XaX 3TO OnHCaHO HHXe. 

Pa3flBoeHHaa aacra aroro noaca HMeer [ase ] Tax Ha3MBaeMue pa3BHJixH, 
oaHy y XepTBeHHHxa, a apyryio y nrapH. IIpeamecTByiomHH [6oaee 3anaaHHH ] 
noac HHrae He xacaeTca apyroro; oh o6pa3yeT pa3pMB y o6enx paasnaox — 
h oxoao v’KepTBeHHHxa, h oxojio IIthum. IlocaeayiomHH xe noac coeaHHaeTca ni 
c ocTajibHOii aacraio MaeaHoro IlyTH h o6pa3yeT [BMecTe c Heii] eaHHbiH noac, 
nocepeaHHe xoToporo moxho 6biao 6m npoBecra 6ojibinoH xpyr; ero-TO npexae 
mm h onHuieM, HaaHHaa c caMoii ioxhoh ero aacra. 

3Ta aacra npoxoaHT aepe3 Horn KeHTaspa, rae [MaeaHHii IlyTb] aBaaerca 
Han6oaee pa3pexeHHUM h tcmhmm. 3BC3aa [y Cru], Haxoaanjaaca Ha cra6e 
3aaHeii npaBoii hoth, pacnoaoxena necxoabxo ceBepHee ioxhoh jihhhh MaeaHoro 
IlyTH, Tax ace, xax h 3Be3aw, Haxoaamneca y nepeaHero aeBoro xoaeHa \fi Cen ] 
h noa 3aaHeii npaBOH aoawxKoii \fi Cru]. 3Be3aa xe Ha hhxhch aacra 3aaHeii 
aeBoii hoth pacnoaoxena nocepeaHHe MaeaHoro IlyTH [d Cru], a 3Be3au Ha 
aoauxxe 3toh xe hoth [a Cru] h Ha nepeaHeii npaBoii aoauxxe [a Cen] 
otctoht x cesepy ot ioxhoh ayrn npn6aH3HTeabHO Ha 2 rpaayca, xaxnx b 
6oabinoM xpyre coaepxnTCa 360. Haora, Haxoaaumeca y 3aaHHx hot, 
3HaaHTeabHO 6oaee naoTHue 139 . 

B aaabHeftuieM cesepHaa ayra MaeaHoro IlyTH otctoht ot 3Be3au Ha 
xpecTpe 3Bepa g Lup] npn6aH3HTeabHO Ha Wi rpaayc; roxHaa xe Haora 
3aHHMaeT MecTO y naaMeHH >KepTBeHHHxa g Ara] h xacaeTca 6oaee ceBepHOH 
|/? Ara] H3 a»yx cmcxhhx 3Be3a «a BepxHeil Haora oaara h 6oaee ioxhoh [6 
Ara] H3 a»yx Ha ero ochob3hhh. 3Be3au xe, Haxoa»mHeca b 6oaee ceBepHOH 
aaom oaara [e 1 Ara] h b cepeaHHe ero [a Ara], pacnoaoxeHH Ha caMOM m 
MaeuHOM IlyTH, h cooTBeTCTByiomHe Haora nocaeaHero 6yayT Han6oaee 
pa3pexeHHHMH 140 . 

3aTeM, ceBepHaa aaora MaeaHoro IlyTH oxB3THBaeT Tpn coaacHCHHa 
[6,i,k Sco] nepea xaaoM CxopnnoHa [G Sco] h caeayiomee 3a xaaoM 
TyMaHoo6pa3Hoe cxonaeHHe; roxHaa xe ayra xacaeTca 3Be3«H, pacnoaoxeHHon 
b npaBoii 3aaHeii naTxe Crpeabua [ tj Sgr], h 3axB3TMBaeT Taxxe 3Be3ay Ha 
aeBoii pyxe [<5 Sgr]. 3Be3aa, Haxoaamaaca Ha ioxhoh aacra ayxa [e Sgr], 
pacnoaoxeHa BHe MaeaHoro Ilyra, 3Be3aa xe Ha ocrpne CTpeau [y Sgr] — 
b c3moh ero cepeaHHe. 3Be3au, Haxoaanuieca b ceBepHOH aacra ayxa [k,fi Sgr], 
Taxxe aexaT Ha MaeaHOM Ilyra, oTxaoHaacb ayra 6oabine 1 rpaayca ot o6enx 
ayr, a hmchho roxHaa 3Be3aa x lory, a ceBepHaa b nporaBonoaoxHyio 
CTopoHy 141 . HacTb [MaeaHoro Ilyra] oxoao Tpex coaaeHeHHii [xBocra 
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CKopnnoHa] 3Ha«iHTeflbHO 6oaee naoraaa, a *jacra Ha ocrpne crpejiH oaeHb 
iuroTHaa h xaacerca «HMOo6pa3HOH. 

Caeayromaa aacrb MeHee ruioTHaa. OHa npocrapaerca ao Opaa, coxpaHaa 
npH6aH3HTeabHO oaHHaxoByio uiHpHHy. 3Be3aa, Haxoaaipaaca Ha xoHpe xBOcra 
3mch [6 Ser], xoTopyio aepacnT 3MeeHocep, aeacHT b hhctom B03ayxe 142 h 
HeMHoro 6oJibme, aeM Ha 1 rpaayc otctoht ot npeamecTByiomeH ayra MaeaHoro 
riyTH. M3 pacnoaoaceHHbix noa OpaoM apxnx 3Be3a a»e npeainecTByiomHe 
HaxoaaTCa Ha caMOM MaeaHOM riyra, npnaeM 6oaee KMKHaa [A Aql] otctoht 
ot 3aaHeil ayra Ha 1 rpaayc, a 6oaee ceBepHaa [<5 AqJ] — Ha 2. M 3aaHaa 
[h3 a»yx ] 3Be3aa [a Aql ] H3 Tex, xoTopwe HaxoaaTCa Ha npaBOM naeae Opaa, 
xacaeTca stoh caMOH ayrn, a npeainecTByroipaa ei% [fi Aql] Haxoa«Tca BHyTpn 
Hee, xax h npeainecTByiomaa [nocaeaHeii] apxaa 3Be3aa Ha aeBOM xpbiae 
[y Aql]. ilpxaa 3Be3aa Ha cnHHe [a Aql] h ase, HaxoaaipHeca c Heii Ha oaHoft 
npaMoil, Toace noara xacaioTca otoh ayra 143 * flanee, CTpeaa ueanxoM 
oxBaraBaeTca MaewHHM IlyTeM; 3Be3aa ee, Haxoaamaaca Ha ocrpne [y Sge], 
otctoht Ha 1 rpaayc ot boctohhoh ay™, a 3Be3aa Ha onepeHHH 0 Sge] — Ha 
2 rpaayca ot 3anaaHOH 144 . Hacra MaeaHoro riyra b paiioHe Opaa 6oaee 
naoraaa, a ocraabHHe 6oaee pa3pexeHHue. 

Flocae 3Toro MaeaHuii riyra npoxoaHT aepe3 Flrapy, h ayra, aeacamaa k 
ceBepy h 3anaay, rpaHHWHT b cbocm H3ra6e co 3Be3aoii, aeacameft Ha ioxhom 
naeae rirapH [A Cyg], 3aTeM c aeacameft noa Heii Ha tom ace [roacHOM | xpbiae 
[e Cyg] h c anyMa 3Be3aaMH Ha roacHoii Hore [v,| Cyg]; x Bocroxy ace h x 
lory ayra tphhhhht co 3Be3aoft, aeacamefi Ha xoHue KMXHoii aanw g Cyg], h 
oxBaTHBaeT a»e 3Be3aw, He BomeauiHe b (Jmrypy [t, a Cyg ], noa tcm ace 
caMHM xpnaoM, Tax ara ohh OTcroaT ot ayra npn6aH3HTeabHO Ha 2 rpaayca 145 . 
Hacrb [MaeaHoro riyra] Boxpyr aroro xpniaa 3HaaHTeabHO 6oaee iuioraaa. 
Caeayramaa 3 a hhm aacra coeaHHeHa c sthm noacoM, ho [oHa] ropa3ao 6oaee 
naoTHaa h ncxoaHT xax 6a ot apyroii HaaajibHOH tohxh. Ohh aeircraHTeabHO 
otxjiohhkjtch x KpaHHHM aacTaM apyroro noaca, o6pa3ya c hhm HexoTopwft 
npoMeacyTox; ohh npHMnxaiOT roacHOH cropoHOii x onHCHBaeMOMy hhmh noacy, 
xoTopHH b Mecre coeaHHeHHa 6yaeT oaeHb pa3peaceHHUM. Ilocae ace pa3pwBa 
Meacay o6chmh aacraMH oh craHOBHTca 6oaee naoraHM, HaaHHaa ot apxoft 
3Be3aH b npaBOH aacra XBOcra nranw [a Cyg] h ot TyMaHHoro cxonaeHHa 
Ha ceBepHOM xoaeHe [co Cyg]. 3aTeM, caerxa noBopaaHBaacb, oh coxpaHaeT 
cbok) naoraocra ao 3Be3aH na roacHOM xoaeHe [£ Cyg ] h noHeMHory paapeacaerca 
ao raapw IlecJjea. CeBepHaa crropoHa orpaHHaHBaeTca loacHon 3Be3aon H3 Tpex 
b raape [e Cep], a Taxace caeayiomeH 3a 3 thmh TpeMa 3Be3aoii [<5 Cep]; 
oxoao Hee oh o6pa3yeT a»a BHcryna, H3 xotophx oaHH HanpaBaaeTca xax 6a 
x ceBepo-Bocroxy, a apyroii — xax 6a x roro-BOcroxy 146 . 

tlocae 3Toro MaeaHHii riyra oxBaraiBaeT bcio Kaccnoneio 3a ncxaioaeHHeM 
3Be3aH Ha xoHpe Horn [c Cas]. lOacHaa ayra onpeaeaaerca 3Be3aoii Ha roaoBe 
Kaccnonen g Cas], a ceBepHaa — 3Be3aoii Ha noaHoacnn TpoHa [/c Cas] h 
3Be3aoii Ha roaeHH Kaccnonen [e Cas] 147 . OcraabHHe oxpyacaromne nx 3Be3aH 
[Kaccnonen] pacnoaoaceHH Bee Ha MaeaHOM riyra, npnaeM Mecra no xpaaM 
npeacraBaaioTCH 6oaee pa3peaceHHHM ncrroxoM, a nocepeaHHe Kaccnonen 
xaacyTca ynaoraeHHHMH. 

flaabme npaBne aacra Ilepcea Toace oxBaraiBarorca MaeaHHM IlyTeM. 
CeBepHyro aacra, Taxace 6oaee pa3peaceHHyio, orpaHHWHBaeT yeanHeHHaa 3Be3aa, 
Haxoaamaaca BHe npaBoro xoaeHa Ilepcea [BSC 1314], a c oaeHb naoraoii 
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ioxchoh rpammaT apxaa 3Be3«a Ha npaBOM 6oKy [ a Per] h ase caeayiomHe 
3Be3«H H3 Tpex, HaxoaamHxca k wry ot Hee [\p, d Per]. Ha MaeuHOM IlyTH 
pacnoaaraerca Taxace h TyMaHOo6pa3Hoe cxormeHHe [h, x Pe r L Haxoaameeca 
Ha pyxoaTKe, 3Be3aa Ha rojioBe [t Per], Ha npaBOM iuieue [y Per] h Ha 
npaBOM aoxrc [rj Per]. IlocepeaHHe MaeuHoro IlyTH aeacHT uerapexyroabHHX 
Ha npaBOM xojieHe [72, A, 48, p Per], 3aTeM 3Be3aa Ha nxpe toh ace Horn 
[53 Per]. B ero npeaejiax HaxoaHTca Taxace 3Be3aa Ha npaBoii naTxe [58 Per] 

Ha He6ojibmoM paccroaHHH ot ero raacHoro xpaa 148 . 

Flocjie OToro noac naeT uepe3 Bo3HHuero, npnueM norc>x npeacraBJiaerca 
6ojiee pa3peaceHHbiM. ripn otom 3Be3aa Ha jicbom ruieue, Tax Ha3UBaeMaa Ko3a 
[a Aur], h aBe 3Be3/jbi Ha npaBOM jioxTe [v, 0 Aur] noura xacaiOTCa 
ceBepo-BOcro«iHoro xpaa MjieuHOro IlyTH; He6ojibmaa 3Be3aa Has JieBoii CTynHeii 
[14 Aur] jieacHT Ha rpaHHue c ioro-3anaaHHM xpaeM. 3Be3aa ace Has npaBoii 
CTynHeii [y Aur] Haxoanrca Ha noarpaayca BHyTpn ot aroro xpaa, a a»e i? 6 
CMeacHHe 3Be3«H, Haxoaanpieca Ha JieBoii ^oxtcboh uacra, Ha3HBaeMwe 
Ko 3 ^aTaMH [j 7, £ Aur], pacnoaoaceHu nocepeaHHe noaca 149 . 

flajiee Mjichhhh IlyTb npoxoaHT uepe3 Horn BjiH3HepoB, o6pa3ya 6ojibinoe 
h aocraTOHHO nporaaceHHoe yruiOTHeHHe oxoao 3Be3a, HaxoaamHxca Ha xoHpax 
Hor. 3aa«aa 3Be3aa H3 Tpex 3Be3a no npaMoii noa npaBoii hotoh Bo3HHuero 
[1(H) Gem] h 3aa«aa 3Be3aa H3 anyx Ha namme OpnoHa [y 2 Ori], a Taxace 
aBe ceBepniae 3Be3aw H3 uerapex Ha ero pyxe [f 1 , f 2 Ori ] orpaHHunBaioT 
nepeaHHH xpaii MaeuHoro IlyTH, a apxaa 3Be3aa noa npaBoii pyxoii Bo3HHuero 
[x Aur] h 3Be3aa na xonpe nocaeayiomeH Horn 3aaHero BjiH3Hen,a [£ Gem] 
HaxoauTCa npn6aH3HTeabHO Ha 1 rpaayc BHyTpb ot 3aaHero xpaa noaca. 
OcraJibHbie ace 3Be3aH na KOHpax nor [rj, p, v, y Gem] pacnoaoaceHu nocpean 
MaeuHoro riyra 150 . 

3aTeM noac npoxoaHT b cropoHe ot llpouHOHa h Ilea, ocraBjiaa ripounoH 
neanxoM x Bocroxy h aocrarcuHO aajiexo ot MaeuHoro IlyTH, a Ilea — x 
3anaay H Taxace noura peaHXOM BHe MaeuHoro IlyTH. Oh xax 6 h BHCTynoM 
oxBaraBaeT 3Be3ay, Haxoaamyioca na cnHHe 151 Ilea [8 CMa], h noura xacaerca 
caeayiomHx 3a Hen Tpex 3Be3a Ha mee Ilea [u, y, i, n CMa], a yeaHHeHHaa 
3Be3aa, pacnojioaceHHaa Haa roaoBon rica [22 Mon], HaxoaHTca BHyTpn 
boctouhoh ayrn npn6aH3HTeabHO Ha paccroaHHH 1V2 rpaayca 152 . naoraocra 
[MaeuHoro Ilyra] b otom Mecre necxoabxo pa3peaceHHee. 

Flocjie OToro MaeuHhm Ilyra npoxoaHT uepe3 Apro. llpn otom ceBepHaa h w 
nepeaHaa 3Be3aa H3 HaxoaamHxca Ha mHTax xopMH [m Pup] orpaHHUHBaeT 
3anaaHyio ayry noaca. 3se3aa ace nocepeaHHe mHTa [BSC 2948 + 2949], 3aTeM 
aBe CMeacHHe c Hen [3, 1 Pup], apxaa 3Be3aa b Hauajie naay6u y xopMHJia 
[£ Pup] h cpeaHaa H3 Tpex Ha xnjie [<5 Vel] noura xacaiorca OToro xpaa. 
CeBepHaa 3Be3aa H3 Tpex Ha ochob 3 hhh Maura [BSC 3439] orpaHHUHBaeT 
BOcrouHyio ayry, Toraa xax apxaa 3Be3aa Ha 6opry [p Pup] pacnoaaraerca 
Ha 1 rpaayc BHyTpb ot aroro [boctouhoto] xpaa, a apxaa 3Be3aa noa 
cjieayiomHM uihtom Ha naay6e [A Vel] HaxoaHTca Toace Ha 1 rpaayc 3a 
npeaeaaMH otoid xpaa. lOaraaa H3 a»yx apxnx 3Be3a nocepeaHHe Maura 
0 Pyx] xacaerca otoid ace xpaa, a aBe apxne 3Be3aa Ha xpaio xmia [y Vel, 

X Car] HaxoaHTca npn6aH3HTeabHO Ha 2 rpaayca BHyTpb ot npeamecrByiomeH 
ayrn 153 . B otom Mecre Mjicuhhh Ilyra coeaHHaeTca c noacoM, npoxoanmHM 
uepe3 Horn KeHTaBpa. B o6jiacra Apro oh b Bbicmeii creneHH pa3peaceH; 6ojibme 
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Bcero oh ynjioTHaeTCH b Mecrax oxoao iuhtob, oxoao oCHOBaHHa Maara h 
oxoao xpaa xmia. 

BhiuieynoMHHyTHH noac 154 o6pa3yeT, xax mu yace cxa3aaH, pa3puB Meacay 
[pa3BHJiKoii y riTHu,H ] h aacrbio, KOTopyro mu onHcajiH y )KepTBeHHHxa. 
HawHaa c stoh tohkh oh BxaioaaeT Tpw conaeHeHHa xBocra CxopnnoHa 
[e )y H,£ 2 Sco], ho ocTaB^aeT Ha 1 rpaayc bhc 3anaz(HOH ayrn 3aaHioio H3 Tpex 
3Be3fl Ha TyjiOBHme [t Sco]. 3Be3aa ace Ha aeTBepTOM coaaeHeHHH [rj Sco] 
jieacHT b cbo6ojihom npocTpaHCTBe Meacay o6ohmh noacaMH 155 , OTCToa ot xaacaoro 
H3 hhx npH6jiH3HTejibHO Ha oanHaxoBoe paccTOHHH e, HeMHoro 6ojibiuee 
1 rpaayca. 

OTCioaa npeauieCTByiomHH noac noBopaaHBaeT Ha boctok no ayre xpyra h 
orpaHHMHBaeT nepeaHHH [3anaaHuft] xpaft MaeaHoro FlyTH 3Be3aoft Ha npaBOM 
KOjieHe 3MeeHocua [rj Oph], a 3aaHnft — 3Be3aoft Ha ero nepeaHew roaeHH 
[£ Oph]. npeauiecTByromaa ace 3Be3aa H3 Tex, *rro Ha xoHue toh ace hoth 
[36 Oph], xacaeTCa 3Toro ace xpaa. 3aTeM, c 3anaaHOft ayroft rpaHHanT 3Be3aa 
Ha npaBOM aoxTe 3MeeHOCua [y Oph], a c boctohhoh — nepeaHaa H3 asyx 
Ha KOHpe toh ace pyxn [v Oph]. OTCioaa HaeT aocraToaHO 6oabuioft pa3puB 
CO CBo6oaHUM npOCTpaHCTBOM, B KOTOpOM paCnOaOaceHH aBe 3Be3aU Ha XBOCTe 
3 mch [£, j j Ser], caeayiomne nocae 3Be3au Ha ero xoHije [6 Ser] 156 . Bca 
ynoMHHyTaa aacrb 3Toro noaca coBepineHHo pa3peaceHa h noara B03ayuiHa, 3a 
MCKaroacHHeM Mecra, Bxaioaaiomero Tpw xboctobux coaaeHeHHH [CxopnnoHa]; 
3aecb OHa 3HaaHTeabHO ynaoTHaeTCa. 

Flocae 3Toro pa3puBa MaeaHUH nyTb namcnaeTca BHOBb ot aerapex 3Be3a, 
caeayiomHx 3a npaBUM naeaoM 3MecHocna [66, 67, 68, 70 Oph], Boctohhhh 
xpaii 3Toro noaca orpaHHaHBaeT xacaromaaca ero apxaa 3Be3aa, yeaHHeHHO 
CToamaa noa xboctom Opaa [£ Aql], a npoTHBoaeacainyio ayry onpeaeaaeT 
3Be3aa, yaaaeHHaa na hckotopoc paccToaHne k ceBepy ot Ha3BaHHUx aerapex 
[72 Oph], OTCioaa ynoMHHyruii noac craHOBHTca He Toabico paapeaceHHHM, ho 
m cwabHO cyacaeTca b MecTax, npeamecTByiomHx xaiOBy nrauu [yS Cyg], Tax 
hto HMeeT Bna pa3puBa. Oanaxo ocraabHaa aacTb ororo noaca, ot 3Be3au 
oxoao xaiOBa h ao 3Be3au Ha rpyan Hthi^u [y Cyg], 6oaee mnpoKaa h 
aocTaTOHHO naoTHaa. 3se3aa na uiee nrauu [17 Cyg] pacnoaoaceHa b cepeaHHe 
ynaoTHeHHa. Ot 3Be3au Ha rpyan HexoTopaa pa3peaceHHan aacrb yxoaHT x 
ceBepy ao 3Be3au Ha naeae npaBoro xpuaa [d Cyg] h ao a»yx cMeauiux 
3Be3a Ha xoHue npaBOH hoth [o , o 2 Cyg], OTCioaa, xax mu cxa3aan, 
HaaHHaeTca pa3puB, naymHH ot ynoMaHyTUX 3Be3a nrauu ao apxon 3Be3au 
Ha XBOCTe [a Cyg] 157 . 


3. 06 ycTpoiiCTBe HeSecHoro rao 6 yca 

HTax, mu yxa3aaH Mecra pacnoaoaceHHH pa3aHHHux aacreii MaeaHoro 
nyTH. Ho mu Taxace xothm nocTpoHTb npn noMomw rao6yca H3o6paaceHHe, 
cooTBeTCTByiomee ycTaHOBaeHHUM npeanoaoaceHHHM oTHOCHTeabHO ajjepu He- 
noaBHxcHux 3Be3a, xoTopaa nepeMemaeTca, xax h ccjiepu 6ayacaaiomHx cseraa, 
nepBUM aBwxceHHeM Boxpyr noaiocoB paBHoaeHCTBeHHoro xpyra c Bocroxa Ha 
3anaa h oaHOBpeMeHHO aBHacercH b npoTHBonoaoacHyio cropoHy Boxpyr noaiocoB 
3oanaxa h xpyra, npoBeaeHHoro aepe3 cepeaHHH 3oanaxaabHux co3Be3aHii. 
nocTpoeHHe rao6yca h HaHeceHHe C03Be3anH npon3BeaeM caeayroinHM o6pa- 
30M 158 . 
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Ubct 4>0Ha rjio6yca mm caeaaeM aoBoawio tcmhhm, >ito6h oh noxoana Ha 
UBeT He AHeBHoro, ho howhoid He6a, b kotopom noaBaaiorca 3Be3aH. B3hb Ha 
HeM a»e Toaxn, pacnoaoxceHHHe tohho Ha oaHOM anaMeTpe, mh, Hcnoab3ya 
hx b xaaecTBe noaiocoB, onmueM 6oabinoft xpyr, xoTopHft Bceraa 6yaeT 
HaxoanTbca b ruiocKOCTH, npoxoaameft aepe3 cepeaHHH 3oanaxaabHHx co3Be3aHft. 
rioa npaMHMH yrjiaMH k aroMy xpyry h aepe3 ero noaioCH mh npoBoaHM 
apyroft xpyr h, HaaHHaa ot oaHOft H3 Toaex ero ceaeHHa c nepBHM, aeaHM 
xpyr aepe3 cepeaHHH 3oanaxaabHHX co3Be3anft Ha 360 aacreft, HaanncnBaa Ha 
hcm ancaa rpaaycoB, Hacxoabxo sto oxaxceTCa bo3moxchhm. riocae ororo caeaaeM 
H3 xpenxoro h xopomo coxpaHaiomero cboio (JjopMy MaTepnaaa 159 a»a xpyra, 
KOTopne o6pa30BHBajiH 6h Ha noBepxHocrax xsaapaHTH h 6bum 6h Be3ae 
xopomo oOtohchh; nycrb MeHbinHft H3 hhx xacaeTCa C(J)epH no Been CBoeft 
BorayTOH noBepxHoCTH, a apyroft 6yaeT HeMHoro 6oabine. FIocepeaHHe BHnyxaoft 
noBepxHOCTH xa*aoro xpyra BupexceM [cpeaHHe] aHHHH, xoTopue tohho 
pa3aeaaT nonoaaM ToamHHy sthx KpyroB; ncnoab3ya 3th aHHHH xax opueHTHpu, 
orpexceM oaHy H3 noaoBHH xaxcaoro xpyra 160 ; npn homoiuh Haceaex, caeaaHHHX 
Ha [ocTaBuieftca] noaoBHHe nepHMeTpa, paaaeaHM noayoxpyxcHocrb Ha 180 
aacreft. Koraa oro 6yaeT caeaaHO, HaaoxcHM MCHboiHft xpyr Tax, aTo6H 
noBepxHOCTb ynoMaHyToro Bupe3a Bceraa npoxoanaa aepe3 noaioCH paBHoaeH- 
CTBeHHOro h 3oaHaxaabHoro xpyroB, a Taxxce h aepe3 ToaxH coaHijeBopoTOB, 
h, npocBepaHB ero nocepeaHHe no anaMeTpy y kohuob BHpesa, npnaaaHM ero 
npH nOMomn mneHbKOB k B3aTHM Ha ccjiepe noaiocaM xpyra, npoxoaamero 
aepe3 cepeaHHH 3oanaKaabHHX co3Be3aHft, Tax, aTo6H oh Mor BpamaTbca no 
BCeft aJiepHnecxoft noBepxHoCTH. 

B xaaecTBe nocroaHHoro Haaaaa aaa co3Be3anft HenoaBHxcHHX 3Be3a 
(nocxoabxy He 6yaer xopomo, ecan mh B03bMeM Toaxn paBHoaeHCTBHft h 
coaHuecroaHHft Ha 3oanaxe rao6yca, h6o paccroaHHa HaHocHMHx 3Be3a ot hhx 
He ocraiorca nocroaHHHMH) mh BH6npaeM caMyro apxyro 3Be3ay, a hmchho 
pacnoaoxceHHyio bo pTy Ilea 161 , h Ha xpyre, npoBeaeHHOM nepneHanxyaapHO 
3oanaxy aepe3 ceaenne, OTMeaaeM b xaaecTBe HaaaabHoft tohxh aeaeHHe, 
cooTBeTCTByiomee ancay rpaaycoB mHpoTH [xoropoe npHHaTO ujiz 3Toft 3Be3aH 
b xaTaaore] ot cpeaHeft aHHHH 3oanaxa no HanpaBaeHHio x roxcHOMy ero 
noaiocy. Mh OTMeaaeM xaxcayio H3 ocraabHHx HenoaBHxcHHX 3Be3a b 
nocaeaoBaTeabHOCTH hx 3anHCH, Bpamaa Boxpyr noaiocoB 3oanaxa xpyr c 
pa3aeaeHHHM BHpe30M. ripnaBHraa noBepxHOCTb Bnpe3aHHoft ero ctopohh x 
Toft Toaxe xpyra, npoxoaamero aepe3 cepeaHHH 3oanaxaabHHx co3Be3anft, 
xoropaa otctoht ot OTMeaeHHoro ceaeHHa Ilea b Haaaae orcaeTa Ha to ancao 
rpaaycoB, Ha xaxoe paccMaTpHBaeMaa 3Be3aa otctoht no 3anncaHHoft b xaTaaore 
aoaroTe ot Ilea 162 , h, npnxoaa x Toaxe Ha Bpamaiomeftca h pa3aeaeHHoft 
cropoHe [mnpoTHoro xpyra], oTcroameft ot cpeaHeft aHHHH 3oaHaxa Ha ancao 
rpaaycoB, cooTBeTCTByiomee paccToaHHro 3Be3aH no HanpaBaeHHio x ceBepHOMy 
nan roxcHOMy noaiocy, mh OTMeaaeM TaM Mecro 3Be3aH, HaxaaaHBaa xceaTHft 
nan win HexoropHX 3Be3a xaxoft-HH6yab apyroft BnOpaHHHft ubct copa3MepHO 
H COOTBeTCTBeHHO BeaHaHHe 3Be3aH. 

OaepTaHHH xaxcaoro H3 co3Be3anft mh caeaaeM bo3moxcho 6oaee npocraMH, 
coeaHHaa Toabxo oaHHMH aHHHaMH cayxcamne aaa hx H3o6paxceHHa 3Be3aH, 
npnaeM sth aHHHH He aoaxcHH oaeHb OTanaaTbca ot n,BeTa BCeft ccJiepH, aTo6H, 
c oaHoft ctopohh. He 6biaa yrepaHa npaxTHaecxaa neab o6o3HaaeHHft 3Be3a 
no o6pa3yeMHM hmh (JmrypaM, a c apyroft — hto6h HaaoxceHHe necTpux 
ijBeTOB He yHHaTOxcHao exoacrao H3o6paxceHHa c aeftcTBHTeabHOcrbio; sto 
no3BoaaeT HaM, xoraa mh HaaHeM H3yaaTb [3Be3aHoe He6o], aerae 3anoMHHTb, 
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a nOTOM CpaBHHTb OTHOCHTejXbHMe nO^OaceHHH 3BC3A, nOSTOMy MH AOAXCHH 
npHBHKHyTb k HenpHyKpameHHOMy H3o6paaceHHio 3Be3a TaKace h Ha rao 6 yce. 

rioMecTHM 3aTeM [Ha rao 6 yce] h pacnoaoaceHHe Kpyra MaenHoro IlyTH b 
COOTBCTCTBHH C erO nCUIOJKeHHHMH, OHepTaHHHMH, CrymeHHHMH H pa3pHB3MH, 
KaK ohh onHcaHH Bume. 3aTeM mu npnjiaxHBaeM SoabiiiHH H3 KpyroB, kotophh 
B ceraa 6yaer H3o6paacaTb MepHanaH, k oObeMaiomeMy rjio 6 yc MeHbineMy h k 
nojiiocaM, KOTopue b aajibHeftmeM 6 vavt coBnaaaTb c noaiocaMH paBHoaeHCT- 
BeHHoro Kpyra. 3 th tohkh aoaachh 6 uTb OTMeneHH no flHaMerpy Ha OaabineM 
MepHAnaHHOM Kpyre onaTb Ha KOHi;ax Bupe3aHHOH h pa3aeaeHHOH eio ctopohh, 
KOTopaa o6o3Ha«iaeT wacTb MepHanaHa, HaxoaamyiocH Has noBepxHOCTbio 3cmjih; 
Ha MeHbmeM ace Kpyre, npoxo/j«meM nepe3 o 6 e napu nojnocoB, ohh aoaacHH 
6h iTb pacnoaoaceHH no anaMeTpy Ha KOHijax ayr, OTCTOamnx ot nojnocoB 
3 oaH 3 Ka Ha rpaaycu HamiOH;i akahothkh, a hmchho 23;51; no Bupe 3 aM Ha 
o 6 enx cropoHax Kpyra aoaacHH 6 uTb bct3bjichu MajieHbKHe mnnu, cootbctct- 
163 

Byiomne otbcpcthhm ajia noaiocoB 

3aTeM BHpe33HHyK) cropoHy MeHbinero H3 KpyroB, KOTopaa, kohchho, 
aoaacHa 6 uTb Bceraa ToacaecTBeHHoft c MepHanaHOM, npoxoaanxHM *iepe3 tohkh 
cojiHu,eBopoTOB, mu 6 yaeM Ka*auH pa3 ycraHaBjiHBaTb Ha Ty H3 tohck aeaeHna 
30AH3K3, Koropaa 6 yaeT orcroaTb Ha ctoamco rpaaycoB ot Hawaaa Ilea, Ha 
CKOJibKo Flee b paccMaTpHBaeMoe speMs otctoht ot tohkh a era ero coaHijeBopoTa; 
TaK, aaa Haaajia uapcTBosaHHa Ahtohhh 3 — Ha 121/3 rpaaycoB b HanpaBjieH hh, 
npoTHBonojioxHOM nocaeaoBaTejibHOCTH 3H3 kob 3oanaKa 164 . MepHAnaH mh 
caeaaeM nepneHAHKyaapHHM k HaxoAamcMyca Ha ochob3Hhh ropH30HTy TaK, 
wto 6 m oh pa 3 AeaHAca nonoaaM bhahmoh noBepxHOCTbio nocaeaHero. Oh xoace 
moacct BpamaTbca b cboch naocKOCTH, h noaTOMy npn noMomn aeaeHHH 
MepHAnaHa mm cmoaccm noAHHMaTb Haa ropH30HT0M ceBepHMH noAKic Ha ayry, 
cooTBeTCTByiomyio npeanoaaraeMOMy KAHMaTy 165 . 

He 6 yaeT HHKaKoro Bpeaa juta Hac, ecan He oKa 3 aaocb bo3moachhm OTMeraTb 
Ha cc[)epe noaoaceHHsi paBHoaeHCTBeHHoro Kpyra h TponnKOB. fleHCTBHTeabHO, 
Ha pa3aeaeHHOH CTopone MepnaHaHHoro Kpyra tohk3, Haxoaamaaca Me*ay 
noaiocaMH paBHoaeHCTBeHHoro Kpyra h OTCToamaa ot Kaacaoro H3 hhx Ha 
90 rpaaycoB neTBepra Kpyra, 6 yaeT aKBHBaaeHTHa TowKaM paBHoaeHCTBeHHoro 
Kpyra, a tomkh, oTCToamne ot Hee Ha 23;51 rpaayca b o 6 e ctopohh, 6 yayT 
oOaaaaTb cbohctb3mh towck Kaacaoro H3 TponnKOB, a hmchho ceBepHaa — aeT- 
Hero TponHKa, a roacHas — 3HMHero. TaKHM o6pa30M, nepeaBHraa nepBHM 
BpameHHeM c BocrroKa na 3anaa Kaacayio hs nccaeayeMux 3Be3a k pa3aeaeHHOH 
CTopoHe MepHAnaHHoro Kpyra, npn noMomn ero aeaeHHH mm CMoaceM TaKace 
onpeaeanTb paccTOHHHe hx ot TponnKOB hah 3KB3Topa, KaK ecan 6 h mh 6 mah 
b coctohhhh onpeaeanTb hx npn noMomn Kpyra, npoxoaamero wepe3 noaiocM 
paBHoaeHCTBeHHoro. 

4. O CBOHCTBeHHHX HenOABHlKHHM 3BC3AaM KOH(J)Hrypa4HHX 

Ilocae Toro KaK mh onpeaeanaH co 6 cTBeHHHe pacnoaoaceHHa HenoaBHacHHX 
3Be3a no co3Be3AHHM, HaM ocTaeTCH paccKa3aTb 06 hx KOHtjairypanHax. Ecan 
ocTaBHTb b CTopoHe cJjHKcupoBaHHue hx pacnoaoaceHHsi no othouichhio apyr k 
apyry, HanpnMep, Koiaa HeKoropHe H3 hhx pacnoaoaceHH no npaMoii hah 
o6pa3yiOT TpeyroabHHKH hah hhhc tjairypH, to H3 MeHaiomHxca hx noaoaceHHH 
HeKOTopHe paccMaTpHBaioTca no OTHomeHHio k oahhm ToabKo OayacaaiomHM 
CBeTHaaM, k CoAHn,y h JlyHe hah k aeaeHHaM 3oaHaKa; APyrne ace — no 
OTHomeHHio k oahoh 3eMae; HaKOHeu, [TperbH] — no oraomeHino OAHOBpeMeHHO 
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k 3eMjie h 6ayacaaiomHM CBeraaaM, x CojiHuy h JlyHe hjih k aeaeHHaM 
3o/iHaKa. 

noaoaceHHa HencfflBHXHHX 3Be3a no OTHomeHHio k OflHHM TOJibKo 6ayacaaio- 
ujhm CBemaaM hjih k aacraM 3oaHaxa BOo6me onpeaeaaioTca hjih xoraa 3Be3«H 
h iuiaHOTu oKa3MBaioTCH Ha OflHOM h tom ace Kpyre, npoxoaameM aepe3 nojnocu 
30flHaKa, hjih Ha pa3JiHWHMX, o6pa3ya cbohmh paccToaHHaMH TpeyroabHHXH, 
KBaapaTU hjih mecTHyrojibHHKH, T.e. xoraa ohh o6pa3yioT yrjiu hjih npaMbie, 
hjih TpeTb npaMoro yrjia, hjih 6ojibine, hjih MeHbiue 166 . B oco6om CMMCJie oto 
6uBaeT, ecjiH xaxoe-HH(5yab H3 6ayacaaiomHx CBenui MoaceT nponra noa 
KaKoft-HH6yflb HenoflBHJKHoft 3Be3aoH, npnaeM nocjieaHHc HaxoaaTca b 
o6pa3yeMoft 3oawaxoM npn3Me, BKaioaaiomeii oTxaoHeHHa no uinpoTe 
ABHXcyiuHxca CBeraa 167 . Flo OTHomeHHio k nara 6ayacaaiomHM CBenuiaM ohh 
onpeaeaaioTca no hx bhjjhmhm cSanaceHHaM hjih coejjHHeHHaM, no othouichhio 
ace k CojiHii,y h JlyHe — hx 3axojjaMH, noxpuTHaMH h BoexoaaMH. Mh 
Ha3HBaeM 3axoaoM xoHtjairypaiiHio, npn KOTopoii xaxaa-HH6yab 3BC3aa 
CT3HOBHTCa HCBHflHMOH H3-3a CH3HHa CBCTHJia, nOXpHTHeM, KOTfla OHa 
noxpuBaeTca u,eHTpoM oaHoro H3 hhx, h bocxojjom, xoraa OHa CTaHOBHTca 
bhahmoh, yaaaaacb ot cnaHHa CBeraaa. 

noaoaceHHa ace HenoaBHacHhix 3Be3a no OTHomeHHio TOJibxo k 3eMjie 6uBaioT 
aeTbipex poacm, HeKoropwe Ha3HBaiOT hx ochobhhmh. 3to 6yayT Bocxoa, 
npoxoameHHe aepe3 MepHfliiaH Haa 3eMjieft, 3axoa h npoxoacjieHHe aepe3 
MepwiHaH noa 3eMjieH 168 . TaM, r«e paBHoaeHCTBeHHHH xpyr npoxoaHT aepe3 
Toaxy HenocpeacTBeHHO Haa roaosoH, Bee HenojiBHacHbie 3Be3aw Bocxoasrr h 
3axoflHT h npn xaacflOM [cyroaHOM] o6pameHHH o«hh pa3 npoxoaHT aepe3 
MepHflHaH Has 3eMJieii h ojihh pa3 noa 3eMjieH, Tax xax nojnocH 
paBHo«eHCTBeHHoro xpyra xacaioTca ropH30HTa, h hh oshh H3 napajuiejibHwx 
xpyroB ne 6yaer hjih Bceraa bh/jhmhm, hjih HHxoraa hcbhahmhm. TaM ace, 
rue nojnoc oxa3HBaeTCa npaMO Haa rojioBoii, hh oaHa H3 HenoaBHacHbix 3Be3a 
He BoexoaHT h He 3axoanT; paBHoaeHCTBeHHHH xpyr 33HHMaeT nojioaceHne 
ropH30HT3, h oaHO h3 onpeaeaaeMHX hm nojiymapHH 6yaeT Bceraa BpaiuaTbca 
Haa 3eMjien, a apyroe noa 3eMjieii; Tax hto bo BpeMa oaHoro o6opoTa xaacaoe 
CBeTHJio ana pa3a npoxoaHT aepe3 MepnanaH, oaHH [cBenuia] Haa 3eMaen, a 
apyrne noa neii 169 . ripn apyrax HaxaoHax [ paB HoaCHCTB eHHOro xpyra 
OTHOCHTejibHO ropH30HTa ], aeacanjHx Meacay yxa3aHHHMH, oaHH xpyra 6wBaioT 
nan Bceraa BnaHMUMH, nan Bceraa HeBHqHMUMH, h 3Be3au, 3axjno<ieHHbie 
Meacay hhmh co ctopohh noaiocoB, ne 6yayT hh BocxoaHTb, hh 3axoaHTb, h 
b TeneHHe xaacaoro o6opoTa ohh npoH3Boa»T asa npoxoacaeHHa irepe3 MepHanaH: 
Te, xoTopue HaxoaaTca b bchho BnaHMOH o6aacra, — Haa 3eMjieii, a 
HaxoaauiHeca b bcwho HeBnanMOH — noa 3eMjiefi. OcraabHHe ace 3Be3aH, 
HaxoaamHeca Ha 6oabmHX napajiaeabHHX xpyrax, h BocxoaaT, h 3axoaaT, h 
b xaacaoM o6pameHHH 6hb3k>t [b MepnaHaHe] oaHH pa3 Haa 3eMjieii, oaHH 
pa3 noa Heir. BpeMa othx o6opotob ot oaHoro ochobhoto noaoaceHHa ao apyrorO 
Taxoro ace Bceraa 6yaeT oaHHM h TeM ace; ana Haninx ayBCTB oho cocrraBaaeT 
BpeMa noaHoro ofiopoTa. BpeMa ace nepexoaa H3 xaxoro-HH6yab ochobhoto 
noaoaceHHa b npaMO npoTHBonoaoacnoe no awaMeTpy MepnaHaHHOro xpyra Toace 
6yaeT Bceraa oaHHM h tcm ace, h6o oho coaepacHT noaoBHHy oaHoro ofiopoTa. 
no OTHOineHHio ace x ropH30HTy oho 6yaeT Bceraa oaHHM h tcm ace, Toabxo 
ecan paBHoaeHCTBeHHHH xpyr npoxoaHT aepe3 Toaxy Haa roaoBOH, h6o [b otom 
cayaae] xaacaHH nepexoa BxaioaaeT noaoBHHy BpeMeHH noaHoro ofiopoTa, Tax 
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KaK Bee napaaaean aeasrrcsi nonoaaM He TOjibKO paBHoaeHcraeHHHM icpyroM, 
ho h ropH30HT0M. apyrnx xe HaxaoHOB BpeMa npe6HBaHH9 Haa a noa 

3eMJieft He 6yaeT oaHHaKOBHM hh ana Bcex CBeraa BMecre, hh aaa xaxaoro 
b oTaeabHOCTH, ecan Toabxo CBeTHao He oxaxeTca Ha caMOM paBHoaeHCTBeHHOM 
xpyre, h6o Toabxo oh oanH aeaHTca ropH30HT0M Ha paBHbie aacTH h Ha 
HaxaoHHOH ccfcepe, Bee xe apyrne xpyrn paccexaiOTca h Ha HepaBHHe, h Ha 
Henoao6HHe aacTH. B cootbctctbhh c 3thm BpeMa ot Bocxoaa hjih 3axoaa ao 
KaKoro-HH6yab npoxoxaeHHa aepe3 MepnanaH 6yaeT aaa xaxaoro cBernaa paBHo 
BpeMeHH ot 3Toro npoxoxaeHHa ao caeayiomero Bocxoaa HaH 3axoaa Bcaeacrane 
Toro, hto MepnanaH aeanr Ha paBHBie nacre OTpe3XH napaaaeaeft xax Haa, 
Tax h noa 3eMaeft. BpeMa xe ot Bocxoaa vum 3axoaa ao npoxoxaeHHa aepe3 
cooTBeTCTByromHH MepnanaH Ha HaxaoHHoft ctj>epe He 6yaeT oaHHaxoBHM [aaa 
Bcex 3Be3a], pa3Be Toabxo Ha npaMoft ccfcepe, Tax xax Toabxo b stom cayaae 
Bee OTpe3XH Haa 3eMaeft oxa 3 HBaxyrca paBHHMH 0Tpe3xaMH noa Heft. IloaTOMy 
Ha npaMoft ctfcepe 3Be3aH, oaHOBpeMeHHO npoxoaamHe aepe3 MepnanaH, 6yayT 
Bceraa oaHOBpeMeHHO BocxoaHTb h 3axoaHTb, no xpaftHeft Mepe ecan hx 
nepeMemeHHH Boxpyr noaiocoB 3oanaxa He 6yayT 3aMeTHHMH 170 . Ha HaxaoHHOft 

189 xe ctfcepe 3Be3aH, oaHOBpeMeHHO npoxoaamHe aepe3 MepnanaH, He 6yayT 
OaHOBpeMeHHO HH BOCXOaHTb, HH 3aXOaHTb, HO 6oaee KDXHbie 3Be3abl 6yayT 
Bceraa no3a«ee BocxoaHTb h panee 3axoaHTb no cpaBHeHHK) c 6oaee ceBepHHMH. 

KoHtJmrypauHH xe HenoaBHXHbix 3Be3a, Ha6aroaaeMHe no OTHomeHHK) x 
3eMae h oaHOBpeMeHHO x naaHeTaM nan nacraM 3oaHaxa, boo6ihc onpeaeaaxrrca 
Toxe Han no cobmccthhm BoexoaaM, npoxoxaeHHHM aepe3 MepnanaH, nan no 
3axoaaM BMecre c xaxoft-Hn6yab H3 naaHeT nan aacreft 3oanaxa 171 ; b nacTHOcra, 
no OTHomeHHK) x CoaHuy BMaeaaroT noaoxeHHa caeayioraHX 9 BnaoB. 

IlepBHft Bna xoHcJjHrypanHft npeacTaBaaeT Tax Ha3HBaeMHft yTpeHHHii Bocxoa 
BMecTe c CoaHueM, xoraa 3Be3aa oxa3HBaeTca BMecre c CoaHueM Ha boctohhom 
ropH30HTe. OaHa ero pa3HOBHaHOCTb Ha3HBaeTca HeBnaHMHM no3aHHM yTpeHHHM 
BoexoaoM, xoraa 3Be3aa, y xoTopoft bot-bot HacTynHT nepBaa BnaHMOCTb, 
BoexoaHT ceftaac xe 3 a CoaHneM; apyraa pa3HOBHaHocTb Ha3HBaeTca hcthhhhm 
COBMCCTHHM yTpeHHHM BOCXOaOM, XOraa 3Be3aa HaXOaHTCH Ha BOCTOHHOM 
ropH30HTe oaHOBpeMeHHO c CoaHneM h b tom xe Mecre; eme oa«a pa3HOBnaHOCTb 

190 Ha3HBaeTca BnflHMHM yTpeHHHM paHHHM BoexoaoM, xoraa 3Be3aa, HaaaBmaa 
yxoanTb ot CoaHua, npeamecTByeT cbohm BoexoaoM Coamry 172 . 

BTopoft BHa xoH^jHrypauHft — yrpeHHee npoxoxaeHHe aepe3 MepnanaH — 
6HBaeT, xoraa CoaHu,e HaxoaHrca Ha boctohhom ropH30HTe, a 3Be3aa Ha 
MepnaHaHe — Haa nan noa 3eMaeft. OaHa ero pa3HOBHaHocrb onare Ha3HBaerca 
HeBnaHMHM yTpeHHHM npoxoxaeHHeM aepe3 MepnanaH, xoraa 3Be3aa npoxoanT 
aepe3 MepnanaH ceftaac xe nocae Bocxoaa CoaHira, apyraa — hcthhhhm 
yTpeHHHM npoxoxaeHHeM aepe3 MepnanaH, xoraa 3Be3aa npoxoanT aepe3 
MepnanaH oaHOBpeMeHHO c bocxobom CoaHua; eme oaHa Ha3HBaeTca yTpeHHHM 
paHHHM npoxoxaeHHeM aepe3 MepnanaH, xoraa npn npoxoxaeHHH 3Be3aH aepe3 
MepnanaH CoaHu,e ceftaac xe Bocxoanr, h ecan npoxoxaeHHe 6HBaeT Haa 
3eMaeft, to oho 6HBaeT BnaHMHM. 

Tperaft Bna xoH(J)HrypauHft Ha3HBaeTca yTpeHHHM 3axoaoM, xoraa Coamte 
HaxoaHTca Ha BOCToaHOM ropH30HTe, a 3Be3aa Ha 3anaaHOM. Onare oaHa ero 
pa3HOBHaHOCTb H33HB3eTCa yTpeHHHM HCBHaHMHM n03aHHM 3aXOaOM, XOTaa 
3Be3aa 3axoanT HenocpeacrBeHHO nocae Bocxoaa CoaHu,a, apyraa — yTpeHHHM 
HCTHHHHM COBMCCTHHM 3aXOaOM, XOTaa OaHOBpeMeHHO C BOCXOaniUHM CoaHU,eM 



272 


VII1.4. O caoucmeew 


mm 3ee3daM KOWpuiypau,unx 


3Be3aa 3axoaHT, Tpen>a — yTpeHHHM bhjjhmhm paHHHM 3axoaoM, xoraa Cojrau,e 
TOTaac *e bocxoaht nocjie 3axoaa 3Be33H 173 . 

HeTBepTHft BHfl KOHcjmrypaiuiH Ha3HBaeTca nojiyfleHHHM bocxoaom, xorfla 
npa HaxojKfleHHH Cojrau,a Ha MepHflHaHe 3Be3aa 6yaeT Ha boctohhom ropH30HTe. 
OflHa pa3HOBHflHOCTb [aToro nojioxeHHa ] onaTb Ha3UBaeTca ^hcbhhm h 
H eBHflHMHM bocxoaom, xoraa 3Be3fla bocxoaht npH npoxoxaeHHH Cojihua aepe3 
MepnflHaH Hafl 3eMjieii, apyraa xe — hohhhm h bhahmhm, xorfla 3Be3fla 
bocxoaht npn npoxoxfleHHH CojiHu;a aepe3 MepHflHaH nofl 3eMjien. 

IlaTHH BHfl KOH(J)HrypauHH Ha3HBaeTca nojiyfleHHHM npoxoxaeHHeM aepe3 
MepnflHaH, xorfla h 3Be3fla, h Cojnme oxa3HBaioTca oflHOBpeMeHHO Ha 
MepHflHaHe. H 3flecb HMeiOTCH flBe pa3HOBHflHOCTH: flHeBHHX H He BHflHMHX, 
xorfla Co;iHU,e npoxoflHT aepe3 MepnflHaH Hafl 3eMJien, a 3Be3fla BMecTe c hhm 
npoxoflHT MepnflHaH hjih Hafl 3eMjieii, hjih b flHaMerpajibHO npoTHBonojioxHOM 
nojioxeHHH nofl 3eMjien; a Taxxe flBe hohhhx, xorfla Cojmije npoxoflHT aepe3 
MepnflHaH nofl 3eMjieii, H3 hhx oflHa 6yaeT hcehahmoh, xorfla 3Be3fla h caMa 
BMecre c CojiHiteM npoxoflHT aepe3 MepnflHaH nofl 3eMjien, flpyraa *e BHflHMaa, 
xorfla OHa b flnaMeTpaflbHO npoTHBonojioxHOM HanpaBJieHHH npoxoflHT aepe3 
MepnflHaH Hafl 3eMjieii. 

UlecroH BHfl xoH(|)HrypanHH Ha3HBaeTca nojiyfleHHHM 3axoflOM, xorfla npn 
HaxoxflCHHH CojiHu,a Ha MepHflHaHe 3Be3fla 6yaeT Ha 3anaflHOM ropH30HTe. 
OflHa pa3HOBHflHOCTb 6yfleT onaTb flHeBHOH h HeBHflHMoii, xorfla npn 
npoxoJXfleHHH Cojihua aepe3 MepnflHaH Hafl 3eMjieii 3Be3fla 3axoflHT; flpyraa 
xe hohhoh h BHflHMon, xorfla 3Be3fla 3axoflHT npn npoxo>KfleHHH CojiHu,a aepe3 
MepnflHaH nofl 3eMjieH. 

CeflbMOft BHfl xoH<i)HrypanHH Ha3HBaeTca BeaepHHM bocxoaom, xoraa npn 
HaxoxaeHHH CoflHua Ha 3anaflHOM ropH30HTe 3Be3fla 6yaeT Ha boctohhom. 3flecb 
onaTb OflHa pa3HOBHflHOCTb [3Toro nojioxeHHa ] Ha3HBaeTca BeaepHHM no3flHHM 
BHflHMHM BoexoaoM, xoraa npn 3axoae Cojihua 3Be3fla TOTaac *e boc- 
xoflHT 174 ; apyraa Ha3UBaeTca BeaepHHM oflHOBpeMeHHHM hcthhhhm 3axoflOM, 
xoraa 3Be3fla bocxoaht BMecre c 3axoaoM CojiHna; TpeTba Ha3HBaeTca BeaepHHM 
paHHHM HeBHflHMHM BoexoaoM, xoraa npa Bocxoae 3Be3flH Cojmue cenaac *e 

3aXOflHT. 

BocbMOH BHfl xoH^JHrypauHH Ha3HBaeTca BeaepHHM npoxoxaeHHeM aepe3 
MepnflHaH, xoraa Cojraue HaxoflHTca Ha 3anaaHOM ropH30HTe, a 3Be3fla Ha 
MepHflHaHe Haa hjih noa 3eMjien. 3aecb onaTb OflHa pa3HOBHflHOCTb Ha3HBaeTca 
BeaepHHM bhjhmhm no3flHHM npoxoxaeHHeM aepe3 MepnanaH, xoraa nocjie 
3axoaa CojiHna 3Be3fla ceftaac xe npoxoflHT aepe3 MepnanaH, apyraa — 
BeaepHHM hcthhhhm OflHOBpeMeHHHM npoxoxaeHHeM aepe3 MepnanaH, xoraa 
OflHOBpeMeHHO CojiHu,e 3axoflHT, a 3Be3fla npoxoflHT aepe3 MepnanaH, a 
TpeTba — BeaepHHM HeBHflHMHM paHHHM npoxoxaeHHeM aepe3 MepnflHaH, xoraa 
nocjie npoxoxaeHHH 3Be3flH aepe3 MepnflHaH Co;iHu,e cefiaac xe 3axoflHT. 

fleBaraH BHfl xoH<J)Hrypau,HH Ha3HBaerca BeaepHHM 3axoaoM, xoraa 3Be3fla 
BMecTe c CojiHueM oxa3HBaeTca Ha 3anaflHOM ropn30HTe. 3aecb onaTb oflHa 
pa3HOBHflHOCTb [aroro nojioxeHHa] Ha3HBaeTca BeaepHHM bhahmhm no3flHHM 
3axoflOM, xoraa 3Be3fla, y xoTopoii HMeeT Mecro nocjieflHaa bhahmoctb, 3axoflHT 
ceiiaac xe nocjie Cojihua 175 , apyraa Ha3HBaeTca BeaepHHM hcthhhhm 
coBMecTHHM 3axoflOM, xoraa 3Be3fla h CojiHu,e 3axoaaT OflHOBpeMeHHO, TpeTba 
xe Ha3HBaerca BeaepHHM HeBHflHMHM paHHHM 3axoaoM, xoraa 3Be3fla, HaaaBmaa 
yxoflHTb ot Cojihua, 3axoflHT nepea CojraueM. 
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5. 06 oflHOBpeMeHHbix Bocxoaax, KyabMHHaunax 
m 3axoaax HenoaBHXHbix 3Be3j 

fljia yxa3aHHHX nojioxeHHH BpeMeHa hcthhhhx, T.e. othochmhx k ueHTpy 
CojIHpa, COBMeCTHHX BOCXOflOB, XyjIbMMHaUHH H 3aXOflOB MOryT 6hITb 

194 onpeaejieHH HaMH HeMea^eHHO reoMeTpnaecxH, ec/ra h3bccthh nojioxeHHa 
[paccMaTpHBaeMhix 3Be3a] no co3B63ahhm [Ha He6ecH0M rao6yce]. Tohxh xe 
cpeflHeii jihhhh 3oaHaxa, c xotophmh oaHOBpeMeH- 
ho xy^bMHHHpyeT, bocxoaht h 3axoflHT xaxaaa 
3Be3aa, MoryT 6uTb rcoMCTpHHCCKH onpeaejieHbi 
npH noMomw npHBeaeHHHx Bhirne TeopeM 176 . 

IlycTb cHanajia b cjiyaae oaHOB peMeHHux B 
xy^bMHHauHH xpyroM, npoxoaauiHM aepe3 nojnocu 
paBHoaeHCTBeHHoro h 30flHaKajibHoro xpyroB, 6yaeT 
ABrA [p«c. 8.1], nojiyoKpyxHOCTbfo paBHoaeHCT- 
BeHHoro 6yaeT AEr okojio no.iroca Z, a 3oanaxa — 

BEA oxo/io nojnoca H. Hepe3 nojnocu 3oanaxa 
npoBeaeM 0Tpe30K 6ojibinoro xpyra H0KA, Ha 
kotopom b TOMKe 0 Boo6pa3HM HCCjieayeMyro 
HenoaBHXHyro 3Be3fly. FIojioxeHHa 3BC3a no otho- 
ineHHio k nojiyaeHHMM TaxHM o6pa30M xpy- 
raM 177 MoryT 6hiTb onpeaejieHu no HaniHM Ha6jnoaeHHaM h xaTajiory. 3aTeM 
aepe3 nojnocu paBHoaiCHCTBCHHoro xpyra h 3Be3fly © ripoBeaeM 0Tpe30x 
Z0MN (xvibmoro xpyra. 

Tenepb oaeBnaHO, mto Haxoaamaaca b © 3Be3aa xyabMHHnpyeT OflHOBpe- 
mchho c ToaxaMH MhN paBHoaeHCTBeHHoro xpyra h 3oaHaxa 178 ; ho nojioxeHHa 

195 3thx Toaex h ayra 0N H3BecTHhi, mto BbiacHHTCa H3 aaJibHeHiuero paccMOTpeHHa. 
fleHCTBHTejIbHO, Ha OCHOBaHHH JJOKa3aHHOrO B nepBHX XHHraX 3TOTO COHMHCHHa, 
aBe ayra 6oJibiimx xpyroB AH h AN nepeceaeHu ayraMH 6ojibiimx xpyroB 
HA h NZ, h 0 TH 0 UI 6 HH 6 crarHBaromeH yaBoeHHyro ayry HA x crar-HBaroineH 
yaBoeHHyio AZ cxjiaaHBaerca H3 OTHomeHHa CTarHBaromeii yaBoeHHyro ayry 
HA x crarHBaioiaeH yaBoeHHyro A© h otholuchkh CTarHBaromeH yaBoeHHyro 
ayry N© x crarHBaromeH yaBoeHHyro ZN. Ho xaxaaa H3 ayr AZ, ZN h 
HK 6yaeT0 paBHa aeTBepTH oxpyxHOCTH, h no xaTaaory 3Be3a 6yayT H3BecrHH 
ayrw K0 uinpoTbi h KB Ha ochobc aoaroTU, a nocxojibxy H3BecTeH HaxjioH 
3oaHaxaabHOH jihhhh, to 6yayT 3aaaHHUMH h aym ZH h KA. CjieaoBaTejibHO, 
hcho, hto H3 hcxomhx ayr 6yayT 3aaaHHHMH HA, AZ, A©, HA h NZ, a npH 
hx noMOnjH onpeaejiHTca h ocraromaacn ayra N© 179 . 

AaJiee, nocxojibxy OTHOineHne cTarMBaromeii yaBoeHHyro ayry ZH x 
CTsirHBaromeH yaBoeHHyro HA cxjiaaHBaeTca H3 OTHomeHHa crarHBaromeH 

196 yaBoeHHyro ayry Z© x crarHBaromeH yaBoeHHyro ©N h OTHomeHHa cranroaromeH 
yaBoeHHyro ayry NA x crarHBaromeH yaBoeHHyro AA, Ha OCHOBaHHH 
H3JI0XeHH0ro Bbime H3 HCXOMHX ayr H3BeCTHH ZH H HA, 3aTeM Z© h ©N; 
h ayra AA onpeaejiHTca no KB Ha ochobc ayr paBHoaeHCTBeHHoro xpyra, 
xoTopue BoexoaHT oaHOBpeMeHHO c ayraMH HaxjiOHHoro xpyra b npaMoii ccjiepe; 
h, CjieaoBaTejibHO, 6yaeT h 3 bccthoh h ocraromaaca NA. AHajiorHHHHM o6pa30M 
no ayre NA onpeaejiHTca h ayra MB 3oaHaxa 180 . 

EcJIH H3BeCTHH OaHOBpeMCHHO XyjIbMHHHpyromHe TOHXH 181 , TO TOHKH paBHO- 
aeHCTBeHHoro xpyra h 3oaHaxa, oaHOBpeMeHHO Bocxoafflane h 3axoa«mHe c 
[aaHHOH ] HenoaBHXHOH 3Be3aoH, jierxo MoryT 6brrb HanaeHH cjieayroiimM cnoco6oM. 
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IlycTfa ABrA 6yaeT KpyroM MepaaaaHa [pac. 8.2], AEr — noayoxpyxHo- 
cTbio paBHOfleHCTBeHHoro Kpyra BOKpyr noaioca Z, a BEA — noayoxpyxHocrbio 
ropH30HTa. riycTb 3Be3fla bocxoaht b Toaxe H 
ropn30HTa. Hepe3 tohxb Z, H npoBeaeM aeTBepTb 
ZH0 6ojibiuoro xpyra. IlocKOJibKy onsiTb ase ayra 
6ojibiiiHx KpyroB, AZ h AE, nepeceaema ayraMa 
Z0 h EB, OTHomeHHe craraBaiomeit yaBoeHHyio 
ayry ZB k CTaraBaiomea yaBoeHHyio BA cxaa- 
aHBaeTca H3 OTHomeHaa CTaraBaiomea yaBoeHHyio 
ayry ZH k CTaraBaiomea yaBoeHHyio H© a 
OTHomeHaa CTaraBaromea yaBoeHHyio ayry ©E k 
CTarHBaiomeH yaBoeHHyio AE. Ho cpeaa hckomhx 
xaxaaa H3 ayr ZA, Z© a EA paBHa aeTBepTa 
oxpyxHocra, no BucoTe nojiioca onpeaeaaTca a 
Pmc - 8 2 ZB, npa ycnoBaa xe coBMecTHOCTB xyjibMBHauaii 

HaaayTca Toaxa 0 paBHoaeHCTBeHHoro xpyra a ayra ©H. CaeaoBaTejibHo, 6yaeT 
a3BecTHoa a ocraiomaaca ayra ©E 182 . 

flaa oaHOBpeMeHHbix 3axoaoB aenco coo6pa3BTb, mto ecaa ayry, paBHyio 
ayre ©E, OTjioxaTb ot©b HanpaBJieHaa npoTHB nocaeaoBaTeabHOCTB 3H3 kob — 
nycTb 3 to 6yaeT ayra 0K, — to 3Be3aa [H, Bocxoaainaa oaHOBpeMeHHO c 
E] 6yaeT 3axoaaTb oaHOBpeMeHHO c tohkoh K paBHoaeHCTBeHHoro xpyra, Tax 
xax a b 3tom cayaae 3axoa coBepmaeTca Ha paBHoa BH ayre [ropa30HTa], a 
Ha npaBeaeHHOa cfrarype ot MepaaaaHa b HanpaBaenaa npoTBB nocaeaoBaTeab- 
hoctb 3HaxoB OTXJiaaMBaerca yroa, paBHbiik yray Mexay AZ a Z© 
[oTCHBTHBaeMOMy ] b HanpaBaeHBB nocaeaoBaTeabHOCTB 3aaxoB. 

M Ha ocHOBaHaa aoxa3aHHoro Bbirae a ax xaxaoro xaaiaaTa no oaHOBpeMeHHO 
BOCxoaauiaM a 3axoa«maM TOMxaM paBHoaeHCTBeHHoro xpyra a 3oaaaxa 
onpeaeaaxjTCH rpaaycw 3oaaaxa, oaHOBpeMeHHO Bocxoaniuae c tohxob E 
paBHoaeHCTBeHHoro xpyra a 3Be3aoa a oaHOBpeMeHHO 3axoaHraae c tohxob 
K a 3Be3aoa 183 . M hcho, mto oaaoBpeMeHHHe c uchtpom Cojmu,a Bocxoau, 
xyabMBHauaa a 3axoaH HenoaBBXHbix 3Be3a — Tax Ha3HBaeMHe acTBHHbie 
ocHOBHue nojioxeHaa — 6yayT coBepmaTbca b Te caMHe BpeMeHa, xoraa 
acTBHHoe noaoxeHae CoaHua 6yaeT coBnaaaTb c yxa3aHHHMB Toaxaiaa 3oaaaxa. 


6. O reaaaKHHecKMx Bocxoaax a 3axoaax HenoaBaxHbix 3Be3a 

Heab3H, oaHaxo, caaTaTb, hto H3aoxeHHHB reoMeTpaaecxaa MeToa 3aaaHaa 
oaHoro Toabxo nojioxeHaa 3Be3aw [no aoaroTe a mapoTe] 6yaeT aocraTOHHHM 
Taxxe a aaa onpeaeaeHaa reaaaxaaecxax BocxoaoB a 3axoaoB. fleiicTBBTeabHO, 
ecaa, HanpaMep, 6yaeT HaaaeHO, c xaxoii tohxob 3oaaaxa oaHOBpeMeHHO 
BoexoaaT 3Be3aa, to Ha ocHOBaHaa 3Toro Heab3H erae, acnojib3ya Te xe MeToaH, 
onpeaeaaTb ayry, Ha xaxoii aojiXHo croaTb noa ropa30HT0M Cojrau,e, hto6h 
paccMaTpaBaeMaa 3Be3aa CTaaa BnepBbie BaaaMoa aaa HeBaaaMoa. ©Ta ayra 
He MoxeT 6nTb Be3ae oaaHaxoBoa aaa Bcex 3Be3a h Bcex noaoxeHaa, ho 
OHa H3MeHaeTca xax b 3aBacaM0CTa ot BeaaaaHH 3Be3aH, Tax a ot ee 
paccTOHHBa no mapoTe ot CoaHua a ot B3MeHeHaa HaxaoHeHaa 3oaaaxa [no 
OTHomeHBK) x ropa30HTy ] 184 . 

OpeacTaBaM ce6e, hto ABrA 6 yaeT xpyroM MepaaaaHa [pac. 8.3], 
AEZr — noayoxpyxHOCTbx) 3oaaaxa, a BEA — nojiyoxpyxHOCTbx) ropa30HTa 
Boxpyr noaioca H. SIcho, hto ecaa B3 3Be3a, oaHOBpeMeHHO Bocxoaamax c 
tohxob E 3oaaaxa, 3Be3aa c 6oabmea BenaaaHoa HaaHeT CTaHOBBTbca BaaaMoa, 
xoraa CoaHu,e 6yaeT HaxoaaTbca noa 3e*taea Ha paccToaHaa, HanpaMep, ayra 
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EZ, to 3 Be3aa c MeHbineii bcjih^hhoh, xoth 6h OHa h Haxoanjiacb ot CojiHU,a 
Ha paBHOM no nmpoTe paccToaHHH, noasHTca BnepBbie, xoraa CoaHu,e 6yaeT 
HaxoaHTbca Ha ay re, 6oabineH EZ, Tax xax 3<}>ct)exT ot ee chhhhh 6 yaeT 
cjia6ee. H, aaaee, aaa 3Be3 a oaHHaxoBoii bojihhhhh, ecjiH pacnoaoaceHHaa 
6anace no nmpoTe k Toqxe E [3Be3aa] 6yaeT yBHaeHa Ha paccToaHHH EZ 
[CojiHua ot ropH30HTa ], to [3Be3aa ] Haxoaainaaca Ha 6ojibmeM, qeM y [tohkh] 
E, paccTOHHHH no uiHpoTe noaBHTca npn MeHbineM paccroaHHH CojiHya. Tax 
xax fljia oaHoro h toto xe noaoaceHHa Coamja non 3eMJieH cnaHHe CoaHu,a 
Ha caMOM 3oaHaxe [b Toixe E] 6ojibme, qeM m 
6oJiee ot Hero aaabHeM paccToaHHH [no iunpoTe]. 

Hto xe xacaeTca 3Be3a oannaxoBon bcjihmhhh, 

BOCxoaauiHX Ha OflHHaxoBbix paccroaHHax no iuh- 
poTe, to aeM 6ojibiue 6yaeT 30«Hax cxaoHaTbca x 
ropH30HTy, aeaaa MeHbuiHM yran AEZ, TeM Ha 
6ojibineM paccToaHHH EZ 6yaeT BnepBbie cra- 
HOBHTbCa BHaHMOH 3Be3fla. 

fleHCTBHTeabHO, ecjiH mh, xax sto caeaaHO Ha 
c/ieflyx)meM pncyHxe [pnc. 8.4], nposeaeM ao- 
noaHHTejibHO qepe3 nojnoc ropH30HTa h Toqxy Z, 
rae HaxoawTca CoaHue, 6oabiuoH xpyr, kotophh 
6yaeT, xoHeqHO, nepneHaHxyaapHMM x ropH30HTy, 
a HMeHHO H0ZK, to paccToaHHe CoaHua noa 
3eMaeH aaa Tex ace caMbix 3Be3a 6yaer Bceraa 
ocTaBaTbca paBHWM Z0, Tax xax npw oanHaxoBOCTH 
3Toro paccToaHHa 6yayT oaHHaxOBHMH h ayqw 
CoaHita Haa noBepxHOCTbio 3eMaH. Ecaw ace, xax 
mh cxa3aan, ayra 0Z 6yaeT ocTaBaTbca oaHon h 
toh ace, to ayra EZ npn noaoaceHHH 3oanaxa 6auace 
x nepneHanxyaapy b Toqxe Bocxoaa 6yaeT MeHbme, 
a npH 6oaee HaxaoHHHx [noaoaceHHax 3oanaxa] — 

6oabine. 

CaeaoBaTeabHo, ecan mh xothm onpeaeamrb no 
3oaaaxy paccToaHHe CoaHpa noa 3eMaeH, to 
H eo6xoaHMH Ha6aioaeHHH aaa xaacaoH oTaeabHon 
3Be3aH 185 . A ecan h H3 MepeHHoe nepneHanxyaapHo 
ropH30HTy paccToaHHe, xax, HanpnMep, Z© Ha 
npHBeaeHHOM qepTeace, ne ocTaeTca oaHHM h tcm 
aaa oaHHx h Tex ace 3Be3a BcaeaCTBHe toto, hto coaHeqHoe CHamie He 6yaeT 
TaxHM ace b 6 oaee naoTHOM B03ayxe ceBepHHX CTpaH, to HaM noHaao6aTca 
Ha6ax)aeHHa He Toabxo aaa oaHoro xaHMaTa, ho h aaa xaacaoro H3 ocTaabHHx. 

Eca« ace aaa oaHHx h Tex ace 3Be3a ayra Z© ocTaeTca toh ace caMOH 
Be3ae, xax MoacHo cqHTaTb BepoaTHHM Ha ochob3hhh toto, hto npn H3MeHeHHH 
xaHMaTa cwaHHa h CoaHija, h 3Be3a Heo6xoaHMO aoaacHH H3MeHaTbca 
oa«HaxoBO, to aaa nac 6yayT aocTaTOHHHMH h paccToaHHa, Ha6ax)aeHHHe 
Toabxo b oaHOM x/iHMaTe 186 . Bee ace ocTaabHHe MoacHo 6yaeT HccaeaoBaTb 
reoMerpHqecxH, aaace ecjiH b paaaHMHHx xaHMaTax 6yaeT H3MeHaTbca HaxaoHeHHe 
3oaHaxa h no OTHomeHHK) x HeMy 6yaer npoHcxoa«Tb ynoMaHyroe aBHaceHHe 
ctfcepbi HenoaBHacHbix 3Beaa b HanpaBaeHHH nocaeaoBaTeabHoc™ 3HaxoB. 

fleftcTBHTeabHO, nycTb Ha yxa3aHHOM pncyHxe [8.4] 6yaeT aano paccToaHHe 
EZ Ha ocHOBaHHH Ha6ax)aeHHH b oaHOM xaxoM-HH6yab xaHMaTe. Tenepb, 
nocxoabxy onaTb a»e ayra 6oabinHX xpyroB, HB h HZ, nepeceqeHbi ayraMH 
B© h ZA, OTHomeHHe CTarHBaioineH aBOHHyio ayry AB x crarHBaiomeK aBOHHyx) 
ayry BH cxaaabiBaeTca H3 OTnouieHHa CTarHBaxjmeH aBOimyio ayry AE x 




ace aaa Bcex xaHMaTOB h 



276 


VI11.6. O iejiuaKunecKux eocxodax u saxodax nenodauxnux 36esd 


CTaniBaiomeH aBOHHyro ayry EZ h oTHouieHHa CTaniBaromeH aBoifriyio ayry 
Z© k CTaniBaiomeH aBoimyio ayry ©H. 

Ho H3 paccMaTpHBaeMHx ayr BH h ©H xaacaaa 6yaeT paBHa aeTBepTH 
OKpyJKHOCTH. H TaK KaK TOMKa E [30aHaKa], OaHOBpeMeHHO C XOTOpOH BOCXOaHT 
3Be3aa, H3BecTHa, to 6yaeT Taxace 3aaaHHoii h xyabMHHHpyromaa Toaxa A 
MepHaaaHa, onpeaeaaeMaa no TeopHH BpeMeH Bocxoaa. BcaeacTBHe 3Toro 6yaeT 202 
H 3 BecTHOH ayra AE, a no Ha6;noaeHnaM — h EZ; 6yaeT Taxace H3BecraoH h 
ayra AH, onpeaeaaeMaa no paccroaHHio tohkh A ot paBHoaeHCTBeHHoro xpyra 
np« noMonjH Ta6aHii;M cxaoHeHHH, h no paccroaHHio paBHoaeHCTBeHHoro xpyra 
ot tohxh 3eHHTa no TOMy ace MepnaHaHy, KOTopoe 6yaeT paBHO bhcotc noaioca. 
CaeaoBaTeabHO, 6yaeT h3Bccthom h ocTaiomaaca ayra Z@ 187 . 

Tax xax 3Ta ayra 6yaeT HaiiaeHa h ocraeTca Be3ae oaHHaxoBoii, to mm 
npa noMomu Tex xe caMUx paccyacaeHHH onpeaeaHM aepe3 Hee noayaaromHecsi 
npn apyrwx HaxaoHax BeanaHHM EZ. ZIeHCTBHTeabHO, OTHOmeHHe CTaniBaiomeH 
yaBoeHHyio ayry HB k CTaniBaiomeH yaBoeHHyio AB CKaaaHBaeTca H3 
OTHOiueHHa CTaniBaiomeH yaBoeHHyio ayry H© k CTaniBaiomeH yaBoeHHyio 
Z© h OTHomeHHH CTaniBaiomeH yaBoeHHyio ZE k CTaniBaiomeH yaBoeHHyio 
EA. M 3 paccMaTpHBaeMHx ayr mm Z© npeanoaaraeM Tenepb h3bccthoh, a 
TOHXa E, OaHOBpeMeHHO C XOTOpOH BOCXOaHT 3Be3aa b paccMaTpHBaeMOM 
KJiHMaTe, aaHa coraacHO noxa3aHHOMy BMiue. Tohho Tax ace 6yayT aaHH ayra 
EA h BA, h, cneaoBaTejibHO, 6yaer h3bccthoh h ocraromaaca ayra EZ 30anaxa 188 . 203 

Tot ace caMMH cnoco6 mm moxcm npHMeHHTb h aaa reaHaxHaecxHX 3axoaoB, 
ecan Toabxo HaaepraM Ha TaxoM ace pncyHxe c apyron ctopohm noaoacemie 
3oaHaxa coraacHO ero HaxaoHy, Tax aio ayry ropH30HTa mm Tenepb 
npeanoaaraeM 3anaaH0H. MTax, hto6m He onycxaTb coBepuieHHO stoh tcmh, 
mm caHTaeM, hto cxa3aHHOro 6yaeT BnoaHe aocraToaHo aaa noayacHHH BHBoaoB 
h b 3T0ii TeopHH. iJeHCTBHTeabHO, noayaaeMMe H3 Taxoro poaa npeacxa3aHHii 
BMBOaM, BOo6me roBopa, HeHaaeacHH He roabxo BcaeacTBHe oaeHb 6oabnmx 
pa3aHHHH b xanMaTax h HaxaoHeHHax 3oanaxa, ho Taxace h BcaeacTBHe caMoro 
MHoacecTBa 3Be3a; h, xpoMe toixi, h caMH Ha6aioaeHHa noaBaeHHH 3Be3a oaeHb 
TpyaHH h HeacHM BcaeacTBHe pa3anaHa Ha6aioaaTeaeH h cocToaHna B03ayxa 
b Mecrax Ha6aioaeHHa, ito Moacer caeaaTb HeoaHHaxoBHMH h HeHaaeacHHMH 
BpeMeHa nepBOH BHanMocTH, xax a caM xopouio y3Haa Ha onHTe no pa3aHHHHM, 
noayaaeMMM b Taxoro poaa Ha6aioaeHHax. 

KpoMe Toro, BcaeacTBHe nepeMemeHHa ccJiepM HenoaBHacHMX 3Be3a Heab3a 
ayMaTb, mto6h Bceraa aaace b oaHOM h tom ace xaHMaTe ocraBaancb 
nocToaHHHMH Te ace caMHe oaHOBpeMeHHHe Bocxoau, xyabMHHau,HH h 3axoaH, 
hto h b HacToamee BpeMa, BHHHCaeHHHe npn noMoma Tex ace caMMx ancaoBMx 204 
aaHHMx h aepTeacen 189 . IloaTOMy mm oTxa3aancb ot HeHyacHoii TpaTH BpeMeHH, 
yaoBaeTBopaacb aaa HacToamero BpeMeHH Toabxo npn6aHaceHHMMH [aaHHHMH 
o Bocxoaax h 3axoaax 3Be3a], nocxoabxy Bee 3to b xaacaoM cayaae moxcho 
noayaHTb nan no chmhm 3aimcaM Haimix npeamecTBemnixoB 190 , nan Henocpea- 
CTBeHHO no noaoaceHHio 3Be3a »a rao6yce. flaace yxa3aHHa Ha cocToaHHe 
B03ayxa, noayaaeMMe H3 [Ha6aioaeHHH ] TaxHx BoexoaoB h 3axoaoB (ecaH 
npnnHCHBaTb npnaHHy pa3aHHHH [b noroae] hmchho sthm o6cToaTeabCTBaM, 
a He MecraM [CoaHita] b 3oaHaxe), xax mm noani Bceraa BnaHM, He HBaaroTca 
hh npaBHabHMMH , hh HeH3MeHHHMH, Tax xax 3Ta npHHHHa aencTByeT anuib 
C3MMM o6mHM o6pa30M H He 33BHCHT OT TOHHOrO BpeMeHH CHMHX nepBHX 
BoexoaoB nan 3axoaoB 3Be3a, a cxopee ot noaoaceHHH oraocHTeabHO CoaHU,a, 
BHpaaceHHHX xax HHTepBaaH b xpyraHX ancaax, h aacniHHO ot pa3aHHHH b 
noaoaceHHax no OTHomeHHio x JlyHe 191 . 
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Kuma IX 


1. O nocjieflOBaTejibHOCTH pacnoaoxeHHa c<|>ep Cojimia, 

JlyHH m naTH njianeT 

Mu H3JI0XHJIH npn6jIH3HTC;ibHO BCe, HTO MOXHO B OCHOBHUX HepTaX CKa3aTb 
OTHOCHTCJIbHO HeitOflBIDKHHX 3Be3fl Ha OCHOB3HHH flOCTHrHyTUX flO CHX nop 
ycnexoB b noHHMaHHH CBH3aHHHx c hhmh hbjichhh. Tax xax juix nojiHOTU 
cohhhchhh HaM ocTaerca eme Teopna na™ imaHeT, mu bo H36exaHHe 
noBTopeHHH h3jioxchm ee CHanana Hacxojibxo bo3moxho b o6meM Bnae, a noTOM 
npHCOeflHHHM BHBOflU fljia KaXflOH H3 IUiaHeT B OTflejIbHOCTH. 

Ilpexae Bcero HyxHo cxa3aTb o nocneaoBaTeabHOCTH, b xoTopoii pacnoao- 
xeHU hx ccjjepu. Mu bh^hm coraacne iiohth Bcex nepBOcreneHHHx MaTeMaraxoB 
b TOM, MTO Bee 3 th ccfrepu pacnojiararo-rca xax 6u Boxpyr nojirocoB HaxaoHHoro 
xpyra hjih xpyra, npoxoaamero aepe3 cepeaHHu 3HaxoB 3oanaxa; hto Bee ohh 
Sjihxc k 3eMjie, aeM ccfrepa HenojBH*HHx 3Be3a, h aajibme ot Hee, hcm 
jiyHHaa ccfrepa; mto tph ccjaepu, a hmchho caMaa 6ojibmaa cc{)epa CaTypHa, 
3aTeM 6onee 6;iH3xaa k 3eMjie h BTopaa no bojihhhho ct}>epa lOnHTepa h, 
HaKOHeu,, Haxoaamaaca noa hch ccfrepa Mapca, aBjiaiOTca 6onee aaaexHMH ot 
207 3eMjiH, aeM ocraabHue ofcepu, BKJiroaaa h [c(J)epy ] Cojmu,a. Hto xe xacaerca 
c(J)ep BeHepu h Mepxypna, xoTopue 6oaee apeBHHe MaTeMaraxH noMemann 
noa cojiHenHOH, to HexoTopue H3 6o nee no3flHHx noMemaiOT hx Bume Cornua 1 
Ha tom ocHOBaHHH, hto nocneaHee HHxoraa He 3aTMeBaaocb HHxaxoii H3 njiaHeT. 
HaM, oanaxo, sto paccyxaeHne xaxerca HeocHOBaTejibHHM, nocxonbxy 
B03M0XH0, HTO HCKOTOpUe CBCTHJia MOTyT BOo6me HaXOflHTbCa He B IUIOCKOCTH, 
npoxoaameH aepe3 CoaHue h mccto Hamero Ha6nioaeHHa, a b xaxoft-HH6yab 
apyroft. BcaeacTBHe OToro ohh He 6yayT xa3aTbca HaM 3aropaxHBaioiqHMH ero, 
noao6HO TOMy xax [3auacTyio ] He nponcxoaHT 3aTMeHHH b CHHoaHaecxHx 
o6pameHHHX JlyHU, xorga nocaeaHaa npoxoanT noa Cojmu,eM 2 . 

Ilocxoabxy mu hhxohm o6pa30M He MoxeM yura ot othx coo6paxeHHH, 
Tax xax hh oano H3 othx cbcthji He aaeT 3aMeTHoro napaaaaxca, Ha ochob3hhh 
xoToporo Tojibxo h moxho onpeaenaTb paccroaHHa, to HaH6ojiee BepoaTHUM 
HaM xaxeTca nopaaox, ycraHOBJieHHUH 6o;iee apeBHHMH [acTpoHOMaMH ]. B hcm 
H axoaaineeca b cepeaHHe CoaHu,e 6oaee ecrecTBeHHO pa3aenaeT naaHeTU, 
Morymne HaxoanTbca [no aonroTe] Ha jik>6hx ot Hero paccToaHHax, h Te, aaa 
xoTopux oto He HMeeT MecTa, ho xoTopue Bceraa aBHxyrca oxojio Hero; npn 
otom, xoHeHHO, b nepnreax He nojiyuaerca Taxoro paccToaHHa, xoTopoe Morjio 
6u npoH3BecTH xaxoH-Hn6yab 3aMeTHuft napajuiaxc 3 . 
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2. 06 M3JioxeHHH rnncn-e3 OTHOCMTejibHO njiaHeT 

Bot wo moxho CKa3aTb o pacnoaoxeHHH ccfiep. TaK KaK mh nocraBHaH 
ce6e u,eab o6i>HCHHTb aaa na™ iuiaHer Bee Ha6aioaaeMHe y hhx HopaBCHCTBa, 
KaK aaa JlyHH h CojiHpa, np« noMomn KpyroBHX paBHOMepHHX flBHxeHHH, 
KOTopiae no npnpoae cbohctbchhh 6oxecTBeHHOMy, ayxaoMy 6ecnopaaKa h 
H epaBHOMe phocth, to xoTa h caeayeT bhcoko peHHTb OKOHaaTeabHoe a 
npaBiuibHoe aocTHxeHHe stoto KaK HCTHHHyio u,eab MaTeMaTHaecKOii Teoproi b 
4>hjioco4)hh 4 , ho Bce-TaKH ara 3 aaaaa npeacTaBaaeT oaeHb Sojibrnne TpyaHOcra 
h KaK caeayeT eme He 6buia perneHa hhkcm h 3 npeaniecrByiomHx 5 . 
fleitcTBHTe^bHO, hto KacaeTca nccaeaoBaHHH nepHoanaecKHX abhxchkh Kaxaoro 
H3 CBeTHJi, to npH conocTaBJieHHH Ha6jiKDaeHHH Majieftmaa B03M0XHaa onm6Ka 
Ha6aK>aaTeaa b aaabHeitmeM MoxeT npHBecrH k 3aMeraoH pa3HHn,e oaeHb 
6 hctpo, eciiH 3 th Ha6jnofleHHa oxBaTHBaroT HefSoabiuoii npoMexyTOK BpeMeHH, 
hjih 6ojiee MefljieHHO, ecan stot npoMexyTOK 6ojibiue. BpeMa xe, aaa KOToporo 
mh HMeeM 3anHCH naaHeTHHx Ha6aioaeHHH, cjihuikom kopotko aaa noapo6HHX 
Teopnft h aejiaeT HeHaaexHHM npeacKa3aHHa aaa 3HaaHTejibH0 6ojibiuero 
npoMexyTKa BpeMeHH 6 . Hto xe Kacaerca HccaeaoBaHHa HepaBHOMepHux 

aBHXeHHH, TO HCM3JIHM npenaTCTBHCM aBJiaeTCa TO 06 cT 0 aTejIbCTB 0 , HTO aaa 
Kaxaoft miaHeTH Ha6jnoaaiOTca a»a HepaBeHCTBa, h o6a ohh HeoaHHaxoBH KaK 
no BeaHHHHe, TaK h no BpeMeHaM B03BpameHHa; oaHo H3 hhx Ha6jiioaaeTca 
no OTHOHieHHio k CoaHuy, apyroe xe — k pa3aHHHHM aacraM 3oaHaKa; h 
o6a ohh HacTojibKO CMemaHH apyr c apyroM, aro oaeHb TpyaHO pasanaaTb, 

HTO HMeHHO OTHOCHTCa K KaKOMy 7 . 

Jlaaee, apeBHne Ha6aioaeHHH 3anncaHH HeaocTaToaHo aocTOBepHO h He Tax 
yx noapo6Ho. Te H3 hhx, Koropne aaiOT aocraTOHHO HenpepHBHHe paaH, 
coaepxaT ToabKO ctohhhh h reanaKHaecKHe BoexoaH h 3axoaH. OaHaKO hhk3K3h 
H3 3thx oco6eHHOcreH He MoxeT 6HTb onpeaeaeHa aocTaTOHHO HaaexHO, h6o 
ctohhhh He MoryT aaTb TOHHoe BpeMa, TaK KaK 3a mhoto aHeii ao h nocae 
CTOHHHH H3MeHeHHe MeCTa [naaHeTH] CTaHOBHTCH HeomyTHMHM. Mto xe 
KacaeTca reanaKHaecKHx BoexoaoB h 3axoaoB, to aaa Ha6aioaaTeaeH nepBOft h 
nocaeaHen BnaHMocTH oaHOBpeMeHHO c hhmh He ToabKO Hcae3aioT hx MecTa, 
HO MOXHO TaKXe OniH6HTbCH H OTHOCHTeabHO BpeMeHH H3-3a pa3aHHHH B noroae 
h b [ocrpoTe] 3peHHa Ha6aioaaTeneH. Boo6me roBopa, Ha6aioaeHHH [naaHeT], 
npoH3BeaeHHHe aaa aoBoabHO 6oabniHx paccToaHHH ot KaK0H-HH6yab He- 
noasHXHOH 3BC3abi, ecaH ohh He caeaaHbi bo BceM TiqaTeabHO h co 3HaHHeM 
aeaa, aaiOT c TpyaoM BHHHcaaeMoe h noaBepxeHHoe cayaaiiHocTHM 3HaaeHHe 
H3MepaeM0H BeanaHHH 8 . 3to npoHCxoairr He ToabKO noTOMy, hto npoBoaHMbie 
aepe3 Ha6aioaaeMHe CBeTHaa [3Be3ay h naaHeTy] jihhhh He Bceraa o6pa3yioT 
npaMue yraH c KpyroM, npoxoaaiQHM aepe3 cepeaHHH 3oanaKaabHHX co3Be3aHH, 
ho MoryT o6pa30BUBaTb yraH arofoii BeanaHHH (oTKyaa, ecTecTBeHHO, 
BcaeacrBHe pa3Hoo6pa3Ha HaKaoHeHHii 3oanaKa [OTHOCHTeabHO ropH30HTa ] 
npoHcreKaioT 6oabmne Koae6aHHa b onpeaeaeHHH paccToaHHH no aoaroTe h 
UIHpOTe), HO H no TOH npHHHHe, a TO paCCTOHHHH [Mexay 3Be3aOH H IiaaHeTOH] 
y ropH30HTa npeacraBaaiOTCH raa3aM 6oabmHMH, a b MepnanaHe — MeHbuiHMH 9 . 
Bcaeacrene aroro, KOHeaHO, bo3moxho, hto H3MepeHHHe paccroaHHa 6yayT 
HHoraa 6oabniHMH, HHoraa xe MeHbuiHMH Tex, KOTopae hmciot Mecro b 
aeHCTBHTeabHOCTH. 

Ilo3TOMy a noaaraio, aro rnnnapx BHKa3aa ce6a HaH6oaee aio6aiqHM 
HCTHHy, nocKoabKy KaK Ha ocHOBaHHH Bcero H3aoxeHHoro, TaK h raaBHHM 
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o6pa30M noTOMy, <ito, y Hero He 6 hao 6ojiee paHHHx t3khx xe tohhhx 
H a6jiiofleHHH, K3Kne oh caM ocTaBHji aah Hac, oh 3aHajica TOAbxo Hcaieao- 
bhhhhmh ranoTe3 oTHOCHTejibHO CoAHua h JlyHhi h noxaaaA [Tax TOMHO], XaX 
TOJibxo 6 ujio bo3moxho, HTO ohh BceueAo o&bacHaiOTca npa noMoiHH xpyroBhix 
paBHOMepHHX ABHXeHHH. OTHOCHTejibHO Xe IIHTH IUiaHeT, Xax MOXHO BHfleTb 
H3 AomeamHx AO Hac ero npoH3BeAeHHii, oh Aaxe He toaoxha Haaajia 
pa3pa6oTxe hx TeopHH, ho TOAbxo co6paA hx Ha6;iioAeHHa, pacnoAOXHB b 
yAO&HOM AAa [npaxTHHecxoro ] HcnoAb30BaHna BHAe, h noxa3aji npH hx noMonw, 
4 to Ha6jnoAaBuiHeca aBAeHHa He cooTBeTCTBOBajiH TorAauiHHM MaTeMaraaecxHM 
rHnoTe3aM 10 . Oh, no-BHAHMOMy, caHTaji, hto eme He b cocto3hhh xax CAeayeT 
o6bacHHTb hx ABHxeHHa, Tax xax xaxAaa H3 iuiaHeT HMejia A»a HepaBeHCTBa, 
h y xaxgjOH H3 hhx nojiyaajiHCb HeoAHHaxoBwe nonaTHbie ABHxeHHa Taxon-To 
BeAHHHHH, b to BpeMa xax Apyrae matcmathkh Aoxa3UBajiH reoMeTpnaecxH, 
HTO BCe 3TO npOHCXOAHT B CHJiy TOAbXO OAHOTO H BCerAa HeH3MeHHOrO 
HepaBeHCTBa h nonaTHoro ABHxeHHa. OAHaxo moxho 6hao xjiacTbca 3eBCOM, 
hto 3Toro Hejib3a o&bacHHTb hh npH noMOuiH 3xcu,eHTpHMecxHx xpyroB, HH B 
cmiy roMOueHTpnaecxHx c 30AHaxoM xpyroB, Hecymnx 3nHu,HXAH, hh npn 
nOMouiH Toro h Apyroro oAHOBpeMeHHo (hto 30AHaxajibHoe HepaBeHCTBO HMeeT 
Taxyx)-TO BejiHHHHy, a HepaBeHCTBO no othouichhio x CoAHpy Taxyio-ro). A 
BeAb noHTH TOAbxo Ha 3 to onHpaAHCb Te, xto xoTeAH onpeAeAHTb xpyroBwe h 
paBHOMepHhie ABn>xeHna npH nOMOipH Tax Ha3HBaeMux bcuhhx Ta6AHu, 11 ; npa 
CBOHX OIHH6xaX H OTCyTCTBHH A0Ka33TeAbCTB OAHH H3 HHX COBCeM He AOCTHMH 
cBoeM u,eAH, a Apynie aocthtah AHinb OTaacTH. 

Oh Taxxe chht3a, mto aeAOBexy, AocTHraieMy Taxon creneHH tohhocth h 
aio6bh x HCTHHe npn noMouiH Bcex MaTeMaTHaecxHx Hayx, He CAeAyer 
ocTaHaBAHBaTbca Ha 3toh CTyneHH, xax aro ACAaiOT Apynie, He 3a6oTauiHcca 
[o coBepmeHCTBe ]. XeAaiomHH y6eAHTb caMoro ce6a h Apyrnx HHTepecyromHXca 
Heo6xoAHMO AOA*eH 6ha onpeAeAHTb BeAHaHHy h nepnoAH xaxAoro H3 
HepaBeHCTB npn noMouiH omcbhahmx h corAacHHX Apyr c APyroM Ha6AK>AeHHH, 
a 3aTeM, cocahhhb hx cHOBa BMecre, onpeAeAHTb noAOxeHHe h nocAeAOBaTeAb- 
HOCTb xpyroB, npn noMOiQH xoTopHx ohh noAyaaiOTca, h hahth Taxon xapaxTep 
HX ABHXeHHH, MT06hI, HaKOHCU,, MOXHO 6bUIO nOHTH U,eAHXOM C0rA3C0B3Tb 
aBAeHHa c xapaxTepHbiMH oco6eHHOCTaMH ninoTe3 3thx xpyroB. 3to, xax a 
nOAaraio, noxa3aAOCb TpyAHHM h eMy caMOMy. 

51 cxa3aA 3 to He aah toto, hto6h noxBaAHTbca [co&tbchhhmh aocth- 
xchhhmh]. Ho xorAa mu rAe-HH6yAb no caMOMy cymecTBy AeAa BHHy xachh 
noAb30BaTbca npn AOxa3aTeAbCTBax aeM-HH6yAb, He BnoAHe OTBeaaiomHM 
HCTHHe, xax, HanpHMep, xoraa mh npn AOxa3aTeAbCTBax HcnoAb3yeM npocTHe 
xpyrn, onnchiBaeMbie abhxchhcm iuiaHeT Ha hx ccfrepax, [npeAnoAaraa ] aah 
6oAbinero yAo6cTBa, aro ohh pacnoAOxeHH b oahoU iiaocxocth c xpyroM, 

12 

npoxoAHiAHM aepe3 cepeAHHhi 3HaxoB 30AHaxa , hah xorAa mh AeAaeM 
xaxHe-HH6yAb npeAnoAOxeHHH, He hcxoah npocro H3 Ha6AiOAaeMHX aahhhx, a 
noAb3yacb noHaTHHMH, noAyaeHHUMH H3 nocroHHHHX npo6 h npanaxH- 
BaHHH 13 , hah xorAa mh corAamaeMca AonycrHTb, mto He bo Bcex CAyaaax 
xapaxTep abhxchhh hah HaxAOHa xpyroB ocTaeTca oahhm h tcm xe h 
HeH3MeHHHM 14 , mh 3HaeM, hto HcnoAb30B3HHe aero-AH6o noAo6Horo He 
noBpeAHT hh b aeM nocraBAeHHOH u,cah, ecAH ot aroro He noAyaaeTCa 3aMeTHoft 
ouih6kh. Mh 3HaeM, mto CAeAaHHHe 6e3 Aoxa3aTeAbcrBa npeAnoAOxeHHH b 
CAyaae hx noAHoro corAacna c hbachhhmh He MoryT 6nTb HaHAeHH 6e3 
xaxoro-HH6yAb [<t>yHAaMeHTaAbHoro ] MeTOAa hah coolSpaxeHHH, Aaxe ecAH 
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TpyflHO H3JioxHTb cnoco6 hx onpeaeaeHHa. Boo6me npnaHHa aaa nepBHX Haaaa 
hah coBceM He MoxeT 6HTb H3aoxeHa no cymecTBy, hah xe H3aaraeTca c 

6oAbIIIHMH TpyflHOCTHMH. Mh 3HaeM, MTO BHflOH3MeHeHHH rHnOTe3, CBH33HHHX 
c xpyraMH [naaHeT], He MoryT noxaaaTbca KOMy-HH6yab yaHBHTeabHHMH h 
npoTHBopenamHMH pa3yMy, ecan o6paTHTb BHHMaHiie Ha pa3Hoo6pa3He sibjichhh 
aaa pa3JiHHHhix CBeTHji. riocKOJibKy xpyroBoe paBHOMepHoe ABHxeHHe Hcnoab- 
3yerca ana [oSbacHeHHa abhxchhh] Bcex [ruiaHer] 6e3 HCKjnoneHHa, OTaeabHHe 213 
HBJieHHa OKa3HBaiOTca CBa3aHHhiMH c npHHUHnoM, 6oaee (JjyHflaMeHTanbHHM h 
6ojiee urnpoKO npnaoxHMHM, aeM noao&He rHnoTe3. 

Jl^ia oTae^bHHx flOKa3aTejibCTB mh Hcnoab30BaaH Han6ojiee HaaexHHe 
HaGjnoaeHHa, a hmchho OTHOcamHeca k coeflHHeHHaM hjih HaH6ojibuiHM 
c6jiH*eHHaM cbctha apyr c apyroM hjih c JlyHoii, noayaeHHHe rjiaBHHM o6pa30M 
HHCTpyMeHTajibHO npn noMomH acrpoJia6HH. ripn 3tom aya 3peHHa [Ha6jiioaa- 
Teaa ] xax 6 h HanpaBaaeTca npn noMOnm pacnoaoaceHHHX no anaMeTpy 
OTBepcTHH, h paBHHe paccroaHHa Bceraa cooTBeTCTByior paBHHM ayraM, a 
nojioxeHHe xaxcaoH naaHeTH no aojiroTe h innpoTe oTHOCHTejibHO 3oaHaxa 
MOJKHO TOHHO OnpeaeaHTb BpameHHeM OTHOCHTeAbHO Ha6^K>aaeMHX CBeTHJI 
H3o6paxaiomero 3oanaK xpyra acrpojia6HH, a iunpoTy — npn noMoiqH 
OTBepcTHH, pacnojiOixeHHHx anaMeTpajibHO na xpyrax 15 , npoxoaamHX aepe3 
noaiocH 3oanaKa. 


3. O nepMOAHHecxMx B03BpameHnax naTH naaHeT 

Ilocae 3thx npeaBapHTCJibHHx 3 aMeaaHHH mh npnBeaeM CHaaaaa ana xaxaoH 
H3 naTH iuiaHeT HaHMeHbniHH nepnoa, 3a kotophh OHa coBepinaeT npH 6 jiH*CHHoe 
B03BpameHHe no o 6 eHM aHOMaanaM coraacHO TOMy, mto bhhhcaha PHnnapx 16 . 

3th nepnoAH ncnpaBaaroTca h3mh nocae conocraBaeHHa hx [T.e. iiaaHeT] 
no3HU,HH [pa3aeaeHHHx (JoabmHM npoMexyTKOM BpeMeHH ], hto craao bo3Mox- 
hhm nocae toto, Kax mh onpeaeamiH hx aHOMaann. 3to 6yaeT o6bacHeHO b 
CBoeM Mecre, OAHaKO mh npeaBapHTeabHO npHBOAHM hx [sth nepnoan ] 3aecb, 2 u 
mto6h HMeTb oTaeabHHe cpeaHHe ABHxeHHa no aoaroTe h aHOMaann, 
npeacTaBaeHHHe b BHae, yao6HOM aaa BHHHcaeHHa aHOMaann. B aencTBHTeab- 
HOCTH He aOaXHO 6HTb 33MeTH0H P33HHIJH B BHHHCaeHHHX, AAJKC eCAH 

Hcnoab30BaTb onpeaeaeHHHe 6oaee rpy6o cpeaHHe ABHxeHHa 17 . CaeayeT HMeTb 
b Bnay, hto Boo6me aBHxeHHe no aoaroTe onpeaeaaeTca nepeMemeHneM nempa 
anHUHxaa no 3KCu,eHTpHaecKOMy xpyry, a no aHOMaann — nepeMemeHneM 
CBernaa no annuKKay. 

HTaK, MH H3X0AHM, HTO 57 aHOMaAHCTHHeCKHX nepHOAOB CaTypHa 
pacnpeaeasnoTca Ha 59 Hanuix coahchhhx toaob, a hmchho HaHHHaromHxca h 
KOHMaiomHxcsi y Tex xe chmhx TponnnecKHX hah paBHoaeHCTBeHHHx Tonex. K 
3TOMy npoMexyTxy caeayeT eme npn 6 aBHTb npH6aH3HTeabHO 1 1 / 21/4 aeHb; 
yKa3aHHoe BpeMsi oxBaTHBaer 2 noaHHx o 6 pameHHa [no aoaroTe] CBemaa c 
Ao 6 aBaeHHeM IV 3 V 20 rpaayca. HeHCTBHTeabHO, aaa Tpex cbctha, nocroaHHO 
o 6 roHaeMHx CoaHu,eM 18 , b TeaeHne Kaxaoro nepnoaa B03BpameHHa CoaHu,e 
aeaaer Bceraa ctoamco noaHHx o6opotob, cxoabKO cocraBaaioT BMecre B3HTHe 
micaa o 6 pameHHH CBeTHaa no aoaroTe h B03BpameHHH aHOMaanii. Una lOnmepa 2,5 
mh HaxoaHM, hto 65 aHOMaaHCTHHecKHX nepHoaoB pacnpeaeaaioTca Ha 71 
coaHeHHHH roa, onpeaeaeHHHH noao 6 HHM o6pa30M c HeaocraTKOM npn- 
6aH3HTeabHO A^V^Vxs ahh, hah Ha 6 o6opotob CBernaa ot oahoh TpomraecicoH 
tohkh k toh xe caMOH c HeaocraTKOM 41/2I/3 rpaayca. 3aTeM 37 aHO- 
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MajiHCTHHecKHx nepnoaoB Mapca mh h3xoahm pacnpeaeAeHHHMH Ha 79 Hanmx 
C0J1HCMHHX rOflOB npH6jIH3HTMbHO C 3141/20 AHHMH, HAH 42 o6opOTa CBCTHAA 
ot oahoh TponHHecKOH tohkh k hch *e c h36htkom 314 rpaayca. A AAH 
BeHepn 5 aHOMaAHCTHqecxnx nepHOAOB pacnpeaeAHiOTCH Ha 8 Haurax coahchhhx 
roflOB c HeaocraTKOM npn6AH3 htca bHO 21 / 41/20 ahh, hhcjio *e oOpameHHH 
rwaHeTH [no aojiroTe ] oaHHaxoBo c mhcaom 8 o6pameHHH CoAHua c hcaoctetkom 
b 21/4 rpaayca. J\jm Mepxypnn xe 145 aHOMaAHCTHHecKHx nepnoAOB 
pacnpeAeAsnoTcs Ha 46 t3khx xe toaob c h36htkom npn6AH3HTeAbHO II /30 
AeHb, hhcao xe o6pameHHH cbctha3 [no AOAroTe] onHTb 6yaeT oahhhkobo c 
hhcaom 46 o6pameHHH CoAHna c h36htxom 1 rpaayc 19 . 

EcAH MH HJin KaXAOID CBCTHAa BHpa3HM BpCMA B03BpaiHeHHH B AHAX 
B COOTBeTCTBHH C A3HH0H H3MH BeAHHHHOH rOA3, a BeAHHHHy 3H0M3AHH B 

rpaaycax, kotophx b xpyre coaepxHTcn 360, to mh 6yaeM HMeTb: 

Aah CaTypHa 21 551; 18 AeHb h 20 520 rpaAycoB 3 hom3ahh, 

aah lOnHTepa 25 927;37 ahch h 23 400 rpaAycoB 3 hom3ahh, 

aah Mapca 28 857;43 ahch 20 h 13 320 rpaaycoB 3 hom3ahh, 

aah BeHepn 2 919;40 a«eH h 1 800 rpaAycoB 3 hom3ahh, 

aah Mepxypnn 16 802;24 ahh 21 h 52 200 rpaAycoB 3 hom3ahh. 

Pa3AeAHM Tenepb aah xaxaoft nAaHeTH koahhcctbo rpaAycoB aHOMaAHH Ha 
COOTBeTCTBeHHOe HHCAO AHCH,' T3KHM 06pa30M, MH nOAyHHM npHfiAHXeHHO 

cpeAnee ahcbhoc abhxchhc no aHOMaAHH 22 : 

aah CaTypHa 0;57,7,43,41,43,40 rpaAycoB, 

aah lOnHTepa 0;54,9,2,46,26,0 rpaAycoB, 

aah Mapca 0;27,41,40,19,20,58 rpaAycoB, 

aah BeHepn 0;36,59,25,53,11,28 rpaAycoB, 

aah MepxypHH 3;6,24,6,59,35,50 rpaayca. 

ECAH OT KAXAOH H3 3THX BCAHHHH MH B03bMCM 1/24 HaCTb, TO nOAyHHM 

cpeAnee nacoBoe ABHxeHHe no aHOMaAHH, a hmchho: 
aah CaTypHa 0;2,22,49,19,14,19,10 rpaAycoB, 

aah lOnHTepa 0;2,15,22,36,56,5 rpaaycoB, 

aah Mapca 0; 1,9,14,10,48,22,25 rpaAycoB, 

aah BeHepn 0; 1,32,28,34,42,58,40 rpaaycoB, 

aah MepxypHH 0;7,46,0,17,28,59,35 rpaaycoB. 

3aTeM, yBeAHMHB b 30 pa3 AHeBHoe ABnxeHHe aah xaxaon nAaHeTH, 
noAyHHM cpeAHee MecaMHoe ABHxeHHe no aHOMaAHH, a hmchho: 
aah CaTypHa 28;33,51,50,51,50,0 rpaaycoB, 

aah lOnHTepa 27;4,31,23,13,0,0 rpaAycoB, 

aah Mapca 13;50,50,9,40,29,0 rpaaycoB, 

aah BeHepn 18;29,42,56,35,44,0 rpaaycoB, 

aah Mepxypnn 93; 12,3,29,47,55,0 rpaayca. 

Tohho Tax xe, yMHOXHB aneBHoe ABHxeHHe aah xaxaoii nAaHeTH Ha 365 
AHen oahoto eraneTcxoro roaa, noayHHM cpeaHee roaoBoe ABHxeHHe no 
aHOMaAHH, a hmchho: 

aah CaTypHa 347;32,0,48,50,38,20 rpaaycoB, 

aah lOitHTepa 329;25,1,52,28,10,0 rpaaycoB, 

aah Mapca 168;28,30,17,42,32,50 rpaaycoB, 

aah BeHepn 225; 1,32,28,34,39,15 rpaaycoB, 

aah Mepxypnn 53;56,42,32,32,59,10 rpaayca 

(h36htox [ecAH OT6pocHTb peAne o6opom J). 
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rioflo6HHM ace o6pa30M, yMHOXHB xaacjioe roaoBoe flBHaceHHe Ha 18, xax 218 
3to aeaaeTca npn cocra b jichhh Ta6aHU, CojiHua h JlyHH, noaynHM cpeaHHft 
h36htok no aHOMajiHH 3a nepnoa b 18 eranercxHx aeT, a hmchho: 
aas CaTypHa 135;36,14,39,11,30,0 rpaaycoB, 

ana lOnHTepa 169;30,33,44,27,0,0 rpaaycoB, 

aaa Mapca 152;33,5,18,45,51,0 rpaayca, 

aaa BeHepH 90;27,44,34,23,46,30 rpaaycoB, 

aaa MepKypwa 251 ;0,45,45,53,45,0 rpaayc. 

Mu MoaceM Taxxe Haft™ cpeaHHe aBHacemia no aoarore, cooTBeTCTByiomHe 
BeaHHHHaM, noayaeHHHM BHme, 6e3 o6pauieHna nncjia o6opotob [no aoaroTe] 
b rpaaycH H aeaeHHa hx Ha mhoio a«eft b nepnoae, ycraHOBjieHHOM BHme 
aaa xaacaoft ruiaHeTH. flaa BeHepH h Mepxypwa mu, oneBHaHO, nojiyaHM Te 
ace caMHe Bean<4HHH, mto h H3aoxeHHHe BHme aaa CoJiHua, aaa ocraabHHx 
ace Tpex CBeTHa [TpedyeMne] HHcaa noaynaTca nocae BHHHTaHHa qncea hx 
[cpeaHHx aBHaceHHft no] aHOMaami H3 cooTBeTCTByiomeft bcjihmhhh cpeaHero 
aBHaceHHa CoaHua 23 . TaxHM o6pa30M, mu noaynHM aaa cpeaHero aHeBHoro 
aBHaceHna no aoaroTe: 

aaa CaTypHa 0;2,0,33,31,28,51 rpaaycoB, 

aaa lOmrrepa 0;4,59,14,26,46,31 rpaaycoB, 
aaa Mapca 0;31,26,36,53,51,33 rpaaycoB. 

CpeaHee nacoBoe aBHaceHHe 6yaeT: 

aaa CaTypHa 0;0,5,1,23,48,42,7,30 rpaaycoB, 

aaa lOnmepa 0;0,12,28,6,6,56,17,30 rpaaycoB, 219 

aaa Mapca 0;1,18,36,32,14,39 24 rpaaycoB. 

CpeaHee MecanHoe aBuxcemie: 

aaa CaTypHa 1;0,16,45,44,25,30 rpaayc, 

aaa lOnmepa 2;29,37,13,23,15,30 rpaayca, 

aaa Mapca 15;43,18,26,55,46,30 rpaaycoB. 

CpeaHee roaoBoe aBnaceHne: 

aaa CaTypHa 12; 13,23,56,30,30,15 rpaaycoB, 

aaa lOnmepa 30;20,22,52,52,58,35 rpaaycoB, 

aaa Mapca 191; 16,54,27,38,35,45 rpaayc. 

CpeaHee aBHxeHne 3a 18 aeT: 

aaa CaTypHa 220; 1,10,57,9,4,30 rpaaycoB, 

aaa lOnHTepa 186;6,51,51,53,34,30 rpaaycoB 

(h36htok Haa noaHHMH o6opoTaMn), 
aaa Mapca 203;4,20,17,34,43,30 rpaayca 

(h36htok Haa noaHHMH odopoTaMH). 

Tenepb paaH yao6cTBa Hcnoab30BaHHa mu ojisi xaxaoft naaHeTH no nopaaxy 
nocaeaoBaTeabHHM cyMMHpoBaHHeM ynoMBHyrax BeaHMHH cocthbhm TaOanuH 
cpeaHHx aBHxceHHH. Kax h apyrne Ta6aHpH [cpeaHHx aBHacemift], ohh 6yayT 
cocToaTb H3 45 crpoK h noapa3aeaHTbCH Ha 3 nacra, H3 kotophx nepBaa 6yaeT 
coaepacaTb nocaeaoBaTeabHHe xparaHe aaa 18-aeraHx nepnoaoB, BTopaa — ro- 
aoBHe h nacoBHe aBHxemia, a TpeTba — MecanHHe h aneBHHe. Ta6aHUH oth 
TaxoBH 25 . 

4. Ta6anuH cpeaHHx aBHxeHHH no aoaroTe h aHOMa.ran 220-249 

aaa naTH naaHeT 


Cm. c. 283-297 



IX. 4. TadjiuUfbi cpednux deuxcenuu 


CarypH 

Cpe/iHee no/KwceHMe [jyra HawajibHOH onoxw] Mecro anorea 14; 10° CxopnMOHa. 

no flo^roTe 26;43° Ko3epora CpeflHee nofloaceHMe no aHOMajiwn 34;2° 


18-^eTHwe j rpa^ycbi flOJiroTbi rpaaycbi aHOMa 

nepwoflbi 













































IX.4. Ta6jiuu,bi cpednux dauxenuu tuimu 


lOnirrep 

CpeAHee no.no*eHMe [pjia Hawa-ibHoii anoxn] Mecro anorea 2;9° Aesbi. 

no AOAro-re 4;41° BecoB CpeAHee noAoxceHne no ahomaamm 146;4° 

,8-AeTHHe I rpaAycw aoatotm I rpaAycw i 
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1X.4. Ta6Jiuu,u cpeduux deiacenuu nsimu tvianem 
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IX.5. OcHoeHbte nojioxeHux omHOCumeJibHD iunome3 o namu njianemax 


5. OcHOBHbie nojioxeHira OTHocHTe.ibHo rwnoTe3 o nara njiaHeTax 

3a Ta6;iHuaMH [cpeAHHx abhxchhh] AOAXHa nocjieaoBaTb TeopHH Hepa- 
bchctb, nojiynaiomHxcH npn abhxchhh naTH ruiaHeT no AOAroTe. 06 iuhh onepx, 
KacaiomHiica hx onpeaejieHna, mm caejiaeM b t3khx cjioBax. 

CorjiacHO CKa33HH0My BHme 26 aa« aocthxchhh ynoMsmyTOH uejin [mo- 
AejmpoBaHHa ABHxeHHik nAaHeT] moxho npHMeHHTb A»a Bnaa abhxchhh, 
HBAHIOmHXCH OAHOBpCMeHHO H C3MHMH npOCTMMH, H BnOJIHe eft yaOBJieTBO- 
paiomHMH, a hmchho abhxchhc, coBepmaiomeeca npn noMomn icpyroB, 
aKcneHTpnqecKHx no OTHomeHHio k 30flHaicy, h APyroe — npn noMomn 
roMoneHTpnaecKHx KpyroB, Hecymnx annnHKAH. Pabhhm o6pa30M aah KaxAoro 
CBeTmia HMeioTca ABa Buna HepaBeHCTB: oaho, ycMaTpnBaeMoe no OTHomeHHio 
k aacTaM 30Anaica, h APyroe, xacaiomeeca noAOxeHHa omocHTeAbHO 
CoAHpa. 

Hto xacaeTca nocAeAHero, to H3 HenpepuBHo Ha6AK>AaiomHxcH h3M6h6hhh 
OTHOCHT eAbHHx noAOxceHHH [CoAHue—nAaHeTa] b oahhx h Tex xe nacrax 
30AHaKa 27 , a Taxxe H3 toid, hto aah nara nAaHeT BpeMa nepexoAa ot Han6oAee 
OHcrporo abhxchhh k cpeAHeMy BcerAa 6oAbme BpeMemi, noTpe6Horo jjjis 
nepexoAa ot cpeAHero abhxchhh k Han6oAee MeAAeHHOMy, mh ycMaTpHBaeM, 
hto 3Ta xapaKTepHaa oco6eHHOCTb He MOxeT 6HTb noAyneHa npn noMomn 
nmoTe3M SKcneHTpHCHTeTa, h6o nocAeAHaa Aaer xax pa3 nporaBonoAOXHoe, a 
hmchho, hto npn ee AonymeHHH HaH6oAee 6HCTpoe abhxchhc HMeeT MecTO b 
nepHree. KpoMe toto, b o6eHx Haranx ranoTe3ax Ayra ot nepnrea ao tohkh 
co cpeAHHM ABH*eHHeM 6yAeT MeHbme Ayra ot nocAeAHeft ynoMHHyTOH tohkh 
ao anorea, ho b ranoTeae c anmjHKAOM MoxeT noAyaHTbca, hto Han6oAee 
6HCTpoe ABHxceHHe coBepmaeTca He b nepHree, xax y JlyHM, a Hao6opoT, b 
anoree, hto 6yAeT HMeTb Mecro, xoraa cbcthao, HanHHaa ot anorea anHpHKAa, 
ABH*eTca ne nporaB HanpaBAenHa 3H3 kob 30AHaKa, xax sto, HanpnMep, AeAaeT 
JlyHa, ho b nanpaBAeHHH nocAeAOBaTeAbHOCTH. Ha ocHOBaHHH sthx coo6paxeHHH 
mh npeAnoAaraeM, hto 3to HepaBeHCTBo npoH3BOAHTca npn noMomn ann- 

HHKAOB 28 . 

Hto xe KacaeTca HepaBencTBa, Ha6AK>Aaromeroca b p33ahhhhx nacrax 
30AH3K3, TO MH H3X0AHM H3 [Ha6AK>AeHHH ] Ayr 3KAHnTHKH MCXAy [nOCACAO- 
B3TeAbHHMH ] rCAH3KHHeCKHMH BOCXOAAMH HAH OTHOCHTeAbHHMH nOAOXCHHHMH 
[nAaHeTa—CoAHpe ] oahohd h toto xe rana, hto HMeeT Mecro nporaBonoAOXHoe: 
BpeMa ot HaHMeHbmeH ckopocth ao cpeAHeii BcerAa 6oAbme BpeMeHH ot cpeAHeii 
ckopocth ao HaH6oAbmeH. Xota 3to cbohctbo MoxeT 6HTb noAyneHO npn 
noMOinH KaxAOH H3 ynoManyTHx rHnoTe3, xax mh noxa3aAH npn AOKa3aTeAbCTBe 
HX 3KBHBaAeHTHOCTH B HaHaAC H3AOXCHHH TeopHH COAHIja 29 , HO BCe xe OHO 
CKopee cbohctbchho TeopHH SKCiteHTpa. Ilo3TOMy mh npeAnoAaraeM, hto 
yKa3aHHoe HepaBeHCTBo noAynaeTca xax pa3 cootbctctbchho 3toh mnoTeae, 
nocKOAbxy APyroe [HepaBeHCTBo] moxct 6nTb onpeAeAeHo TOAbKO npn noMomH 
rnnoTe3H c anHpHKAOM xax HaH6oAee cooTBercTByiomeH 30 . 

Ho npn AaAbHenmeM cpaBHeHHH oTAeAbHHx Ha6AiOAaeMHx noAOxeHHH 
nAaHeT c bhboa3mh, noAynaiomHMHCH H3 coeAHHeHHa o6enx rnnoTe3, 
o6HapyxHBaeTca, hto acao cobccm He 6yAer t3khm npocrHM, nocKOAbxy 
nAocKOCTH, b kotophx mh pHcyeM 3k cneHTpHnecKH e Kpyra, He 6yAyT 
HenOABHXHHMH, H P3CCTOHHHe OT TponHHCCKHX H paBHOACHCTBeHHHX TOHeK AO 
npaMOH, npoxoAamen nepe3 uchtph sthx KpyroB ([nAaHeTHoro ] SKcueHTpa h 
30AH3Ka), Ha kotopoh ycMaTpHBaiOTca nepnreH h anoren, He ocTaeTca Bceraa 
oahhm h TeM xe. Tohho Tax xe neHTpH nepeMemaiomHxcH no 3KcpeHTpHHecKHM 
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KpyraM siihuhkjiob, coBepmaa paBHOMepHoe BpameHHe b HanpaBjieHHH noc/ie- 
ilOBaTejibHOCTH 3H3K0B, He onucHBaioT b paBHHe BpeMeHa oflHHaKOBue yrjiH 
BOKpyr ueHTpoB 3 thx KpyroB. KpoMe toto, h anoren SKCueHTpoB coBepmaioT 
HeKOTopoe He6o;ibmoe uBHJKeHHe b HanpaBjieHHH nocaeaOBaTeabHOCTH 3 hhkob 
oTHOCHTejibHO TponHaecKHx Tonea; 3 to jjBHxceHHe Toxce 6yaer paBHOMepHHM [h 
npoHcxoA«mHM ] BOKpyr ueHTpa 30uuaKa h ajix Bcex imaHeT non™ ojjHHaKOBo 
c npeanojioxcHTejibHO coBepmaeMHM afcepoii HenouBHacHHx 3Be3a uBHxeHHeM, 
T.e. Ha 1 rpaayc b 100 Jier, KaK moxcho BHaeTb H3 npeamecTByiomero H3aoxeHHH. 
Mh HanuiH, KpoMe toto, mto aaa Bcex iuiaHeT, xpoMe Mepaypua, peHTpu 
anHuHKjioB nepeMemaioTca no KpyraM, xoth h paBHHM [no BeaHUHHe ] 
3KCneHTpHHeCKHM, npOH3BOflflniHM aHOMajIHIO, HO OnHCHHHblM He BOKpyr [hx] 
ueurpoB, a BOKpyr tomck, aeuaiunx nonoaaM npaMHe, coeaHHaioiuHe ueHTpH 
ynoMHHyTHX KpyroB h 30anaKa. H TOjibKO jyia Mepxypna [ueHTpoM Kpyra, 
Hecymero anHUHKu ] 6yaer tohk3 [H, cm. pnc. 9-B b npHMeaaHHax ], HacTOjibKO 
yaaaeHHaa ot ueHTpa [Z] Bpanjaiomero era Kpyra, HacKoabKO 3 tot ueHTp 
otctoht no HanpaBjieHHio k anoreio ot ueHTpa [Kpyra A], npoH3Boaaiuero 
aHOMajiHio, a noc/ie^HKH — ot pem-pa [E], rae HaxoaHTca raa3 HaOaioaaTeaa 31 . 
flencTBHTejibHO, aaa ojjhoh annib 3 toh naaHeTH mh oOHapyacHBaeM, KaK aro 
HMeeT MecTO aa a JlyHH, mto 3KcueHTpHuecKHH Kpyr Bpamaerca BOKpyr 3Toro 
ueHTpa [Z] b cTopoHy, npoTHBonoaoacHyio aBHaceHHio anHumcaa, [a hmchho] 
npoTHB nocjieAOBaTejibHocTH 3 h3kob, h coBepmaeT ouhh oOopoT b TeaeHHe roaa. 
riosTOMy paccMaTpHBaeMaa naaHeTa b TeueHHe oaHoro oOpameHHa asaacaH 
6HBaeT b HaHOo^bmeft 6 jih30cth k 3eMjie noao6HO TOMy, KaK 3 to aeaaeT JlyHa 
b TeneHHe oaHoro Mecapa. 

6. O xapaKTepe h pa3anHHax Meamy rnnoTe3aMH 

KoHKpeTHHe ocoOeHHocTH npHHHToro coeaHHeHHH o6enx ranoTe3 Ha ochobc 
paccMOTpeHHHx BHme [aBjieHHH ], MoaceT 6HTb, jiynme pa3i>acHHTb TaK. 
CorjiacHO rnnoTe3e aaa apyrax iuiaHeT (KpoMe Mepaypua) Boo6pa3HM 
SKcneHTpHHecKHH Kpyr ABr oKoao ueHTpa A 
[pnc. 9.1 ]. IlycTb AAr 6yaeT anaMeTpoM, npoxo- 
flsnnHM nepe3 A h ueHTp 3oaHaxa, a Touxa E Ha 
HeM 6yaeT ueHTpoM 3oaHaKa, hjih tomkoh 3peHHa 
Ha6aioaaTeaa; nycrb b tomkc A 6yaeT anoren, a b 
T nepHreit. Pa3aeaHB paccroaHne AE nonojiaM b 
TOHK e Z, onnineM H3 Z KaK H3 ueHTpa paanycoM 
AA OKpyxHOCTb H0K, paBHyio, kohcmho, ABr. 

3aTeM BOKpyr ueHTpa © onnmeM snupuKa AM h 
npoBeaeM coeaHHHTeabHyio npaMyio A0MA. 

npeacpe Bcero mh uojixhh npeanoaoacHTb, hto 
iuiocKOCTb 3KcueHTpHuecKHx KpyroB 6yaeT HaxaoHHa 
k ruiocKocTH 3oauaKa, a Taxxe h naocKOCTb 
anupmcaa HaicjiOHHa k ilhockocth aKCuempa; aroro, 
ksk mh noKaxeM aaaee, TpeOyeT najiHMHe aBHaceHHft 
CBeTHji no nrnpoTe. Hto xe Kacaerca aBH*eHHH no 
aoaroTe, to paan npocroTH mh npeanoao*HM, hto Bee ohh coBepmaioTCH b 
naocKOCTH 30anaKa, tsk KaK aaa aoaroTH He noayuaeTca hhk3khx 33MeTHHx 
pa3aHHHH npn tskhx BeaHHHHax HaKjiOHeHHH, KaKHe mh nojiyuHM aaaee aJIH 
Kaacaoro H3 CBeTna 32 . 

riocae 3Toro CKaxeM, hto bch naocKocrb paBHOMepHO Bpamaerca BOKpyr 
ueHTpa E b HanpaBaeHHH nocaeaoBaTeabHOCTH 3H3kob, npuneM anoren h nepuren 
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6yayT nepeMemaTbca Ha 1 rpaayc b 100 jieT, a anaMeTp A@M anHuHxjia 6yaeT 
BpamaTbca BOKpyr ueHTpa A Toxe paBHOMepHO b HanpaBjieHHH nocjieucraaTejib- 
HOCTH 3H3KOB B COOTBeTCTBHH C o6pameHH«MH IUiaHCTH TO flCVirOTe; BMeCTe C 255 
hum 6yayT BpamaTbca h tomxh A h M annuHXJia, a ueHTp 0 6yaeT Bceraa 
ABHraTbca no axcuem-py H0K, caMO xe cbcthjio paBHOMepHO BpamaeTca no 
annunxjiy AM, coBepmaa B03BpameHHa k TOMy 
flHaMCTpy [onHu,HKjia ], xotophh Bceraa HanpaBJieH 
k neHTpy A, b cootb eTCTBHH co cpeaHHM nepnoaOM 
aHOMajiHH, OTHocamewca k CojiHuy; h b anoree 
[anHixmcia ] A sto aBHxeHHe nponcxoaHT b 
H anpaBjieHHH nocjieaoBaTejibHOCTH 3HaKOB 33 . 

rHnc»Te3y OTHOCHTejibHO MepKypna mh motjih 
6m Harna^HO npeucraBHTb Tax. IlycTb ABr 6yaeT 
3KCi;eHTpHqeCKHM xpyrOM aH0M3JIHH C UCHTpOM 

A [pnc. 9.2], a anaMeTp AAEr npoxouHT nepe3 
A, ueHTp E 3 oanaxa h anorefi A. Ha AT no 
HanpaBjieHHio k anoreio otmhm [npaMyio] AZ, 
paBHyio AE. Tenepb, He Tporaa Bcero ocTajibHoro, 
3acraBHM bcio iuiocxocrb BMecTe c anoreeM A 
BpamaTbca Boxpyr ueHTpa E b HanpaBjieHHH nocjieaoBaTejibHOCTH 3H3kob, xax 
h y apyrax imaHeT; nycrb anHpHXji paBHOMepHO BpanjaeTca Boxpyr ueHTpa 
A B HanpaBjieHHH nocjieaoBaTejibHOCTH [3H3kob ], a»HxHMHH npaMOH AB, a 
cbcthjio nepeMemaeTca no annuHxjiy, xax h apyrne njiaHeTM. Ilocjie aroro 
nycTb ueHTp [H] BToporo axcuempa, bo Bcex OTHOmeHHax oaHHaxoBoro c 
nepBHM h Hecymero ueHTp [K] annuHXjia, 6yaeT BpamaTbca Boxpyr tohxh 
Z paBHOMepno h c ouHHaicoBOH [xax y annuHxjia ] cxopocTbio, ho TOJibxo b 256 
npoTHBonojiojKHyio eMy cropony, T.e. npoTHB nocjieaoBaTejibHOCTH 3H3kob, h 
aBHxcymeii ero npaMoii nycrb 6yaeT ZH0. TaxHM o6pa30M, no oTHomeHHio k 
TouxaM 3oaHaxa xaxaaa H3 npaMMx AB h ZH0 b TeweHHe ouhoto roaa 6yaeT 
oahh pa3 B03BpamaTbca b HcxoaHoe noaoxeHHe, no OTHomeHHio xe apyr k 
apyry, ecrecTBeHHo, a»a pa3a. PaccroaHne ZH ueHTpa [BToporo axcpeHTpa] 
ot tohkh Z 6 yaeT Bceraa ocraBaTbca oaHHaxoBHM h paBHNM xaxaoii H3 npaMMx 
EA h AZ. TaxHM o6pa30M, b ubhxchhh npoTHB nocaeaoBaTeabHOCTH 3h3kob 
oh [T.e. ueHTp H] Bceraa 6yaeT onncHBaTb okojio ueHTpa Z paanycoM ZH 
MajiMH xpyr, xotophh 6 yaeT npoxoaHTb nepe3 ueHTp A nepBoro h HenoaBHXHoro 
sxcueHTpa. PaBHHM o6pa30M noasHXHHH OKcpeHTp 6yaeT xaxaHH pa3 
onncHBaTbca paanycoM H0, paBHNM AA, Boxpyr ueHTpa H (xax b HameM 
cjiynae 0K) h, HaxoHeu, anHunxji 6yaeT Bceraa HMeTb Ha hcm ueHTp (xax 
Ha nepTexe, b to axe K) 34 . 

IIoxajiyH, mh aymne pa36epeMca b othx ninoTe3ax, ecjiH aaa xaxaoii 
naaHeTH onpeaeaHM 3HaneHHa cooTBeTCTByiomHx BeaHMHH, npnneM npHUHHH, 
no6yaHBuiHe Hac x Hcnoab30BaHHio toh hjih apyron rnnoTe3H, bo mhothx isi 
OTHOmeHHax BHaBaTca HaraaaHee. 

CaeayeT, oaHaxo, npeaynpeanTb, mto nepHoannecxHe B03BpameHHa no 
aoaroTe He 6yayT HMeTb Mecro no OTHomeHHio x oaHHM h tcm *e TonxaM 
xpyra, npoxoaamero nepe3 cepeaHHH 3HaxoB 3oanaxa, h [oanoBpeMeHHO ] no 
OTHomeHHio x anoreaM h nepnreaM axcueHTpoB BCJieacrBHe npeanoaoxeHHoro 
hx nepeMemeHna. IIoaTOMy npHBeaeHHHe Biime b TaOanuax cpeaHHe aanxemia 
no aoaroTe He MoryT aaTb Ha6aioaaeMHx B03BpameHHH x anoreaM axcueHTpoB, 
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a AaioT hx Tonbxo no oTHomemno k TponHaecxHM h paBHOAeHCTBeHHHM ToaxaM 
B COOTBeTCTBHH C npHHHTOH HaMH npOAO^XCHTejIbHOCTbK) TOfla 35 . 

HTax, npexme Bcero Heo6xoAHMO noxa3aTb Ha ocHOBaHHH yxasamiHx 
ninoTe3, hto ecjiH cpe«HHe nonojxeHHa ruiaHeTbi no Aonrore 6y«yT onpeaenaTbca 
c o6enx cropoH ot anoreeB hjih nepnreeB oAHHaxoBHMH paccroHHHHMH, to 
nojiyaaiomHeca ot 3onHaxanbHoro HepaBeHCTBa pa3H0CTH 6y«yT ana xaxmoro 
nojio*eHHa oAHHaxoBHMH, paBHo xax h HandojibniHe paccroaHHa nnaHeTU Ha 
anHUHKjie ot Tex xe caMux Toaex cpeAHero nonoxeHHH 36 . 

B caMOM aene, nycrb ABrA 6y«eT axcneHTpHaecxHM xpyroM, no xoropoMy 
nepeMemaeTca uenrp annuHxna [pnc. 9.3]; nycrb E 6yaeT ero ueHTpoM, a 
AEr — anaMeTpoM, Ha xoropoM mh npeAno- 
jioxchm HaxoAanrHMHca ueHTpbi Z 30AHaxa h 
H npon 3 BOAamero aHOMajimo axcueirrpa, T.e. 

Toaxy, Boxpyr xoropoii, xax mh cxa3ann, 
coBepniaeTca cpeaHee paBHOMepHoe ABHxeHHe 
anHUHKjia. ripoBeaeM HaxoAanmeca Ha oah- 
HaxoBHx paccroaHHHX ot anorea npaMHe 

258 BH@ h AHK, Tax hto yran AHB h AHA 
6yayT paBHHMH; Boxpyr Toaex B h A onameM 
oAHHaxoBHe anuuHKjiH; npoBeaeM cocahhh- 
TejibHHe npaMHe BZ h AZ h H3 tohxh Z 
Haraero 3peHHa xacaTejihHHe ZA h ZM x 
anHUHXjiaM. 

51 yTBepamaio, hto yron ZBH, npeACTas- 
jiaiomHH HepaBeHCTBo ot 30AHaxaabH0H aHo- 
MajiHH, 6yaeT paBeH HAZ, a Handojibinee 
orxjioHeHHe BZA, odycnoBnemioe anHijHxnoM, tohho Tax *e 6yaeT paBHo 
AZM. Ha ocHOBaHHH araro 6yayT paBHH h bcjihhhhh HaH6onbmHx orxnoHeHHH 
[no o6e cropoHH ot jihhhh ancHA] ot cpeaHHx [nonoxeHHii ], nonyaaromHeca 
b pe3ynbTaTe coBMecTHoro AeftcTBHa [rHnore3]. 

M3 Toaex B h A onycTHM Ha ZA h ZM nepneHAHxynapn BA h AM, a 
H3 E Ha B© h AK nepneHAHxynapH ES h EN. Tax xax yron SHE paBeH 
NHE 37 , yrjiH npn N h S npaMHe h cropoHa EH o6maa y paBHoyronbHHx 
TpeyrojibHHxoB, to NH paBHa SH, a Taxxe nepneHAHxynap EN paBeH ES. 

259 CjieAOBaTejibHo, npaMHe B© h AK 6ynyT HaxoAHTbca Ha oAHHaxoBHx 
paccroaHHHX ot ueHTpa E; 3HaajtT, 6ynyT paBHH h ohh, h hx nonoBHHH 38 , a 
nocne BHMHTaHHH [SH H3 BS h NH H3 AH] — h hx ocraTXH BH h AH. 
Ho cropoHa HZ HBnaeTca o6men, h 3axnioaeHHHe Mexmy paBHHMH cropoHaMH 
yrjiH BHZ h AHZ paBHH. CnenoBaTenbHo, ocHOBaHHe BZ 6yaeT paBHo 
ocHOBaHHio AZ, a yron HBZ paBeH yrny HAZ. Ho Taxxe h paAHyc anHnnxna 
BA paBeH AM h yrjiH npn A h M npaMHe. 3HaaHT, h yron BZA paBeH yrny 
AZM. Hto h Tpe6oBanocb Aoxa3aTb. 

nycrb Tenepb b cnyaae rHnore3H Ana Mepxypna ABT 6yAeT AHaMeTpOM 
[pnc. 9.4], npoxoAauiHM aepe3 uem-pH h anoreii xpyroB, h nycrb A 6yA&r 
ueHTpoM 3QAHaxa, B — peHTpoM axcneHTpa, npoH3BOAamero aHOMannx), a T 
6yaeT tohxoh, Boxpyr xoropon ABHxeTca nem-p Hecymero annnHxn axcuem-pa. 
IIpoBeAeM onHTb c xanmoii cropoHH npaMHe BA h BE, onpenenaiomHe 
paBHOMepHBie ABHxeHHa anHuHxna b HanpaBneHHH nocneAOBaTenbHOcra 3HaxoB, 
a Taxxe npaMHe TZ h TH, onpenenaiomHe BpanjeHHe axcueHTpa nporaB 
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nOCJieflOBaTBJIbHOCTH 3H3KOB CO CKOpOCThIO, paBHOH CKOpOCTH 3IlHUHKJia. B TaKOM 
cjiyaae, oaeBHflHo, yrjiM npn r h B paBHhi, h npaMMe BA h TZ, a Taxxe 260 
BE h TH napajijxejibHbi. Ha TZ h TH B03bMeM nempM axcueHTpHaecxHx 
KpyroB; nycTb aro 6yayT © h K; ormcaHHbie BOKpyr hhx axcuempM, Ha 



Pkc. 9.4 

KOTopwx HaxoaaTca anHumoiw, nonxHM npoiiTH aepe3 tohkh A h E. IToctpohb 
CHOBa BOKpyr Toaex A h E paBHMe anmiHKjiM, npoBefleM coeflHHHT&abHbie 
npaMMe AA h AE h xacaTCJihHMe AA h AM k ammumiaM. CjienyeT aoxa3aTb, 
hto h b 3tom cnyaae yroji AAB 30 flHaxajibHoro HepaseHCTBa 6yaeT paBeH 
AEB, a yroji AAA HaHfxuibinero oTxjioHeHHa Ha ammHKjie 6yaeT paBeH 
EAM. 

IIpoBeaeM coe«HHHTenbHMe npaMMe B0 h BK, ©A h KE h onycTHM 
nepneHflHKyjiapM TN h TE h3 tohxh T Ha BA h BE, a H3 Tonex A h E — 
nepneHflHKyjiapbf AZ h EH Ha TZ h TH h nepneHUnxynapM AA h EM Ha 
AA h AM. Tax KaK yron TBN paBeH TBS, yrjiu npH N h E npaMbie h 261 
jiHHHa TB o6maa, to npaMaa TN 6yaeT paBHa rE, T.e. AZ paBHa EH 39 . Ho 
Taxixe npaMaa ©A paBHa KE 40 h yrjiM npn Z h H npaMbie. CneaoBaTBJibHo, 
yroji A©Z paBeH EKH, a yro ji T©B paseH TKB, h6o mm noaoxcmra npaMyio 
©r paBHon TK, TB o6maa, a yrjiH ©rB h KTB paBHM. TaxHM o6pa30M, 
ocraiomHHca yron B©A 6yneT paBeH BKE 41 , a ocHOBaHne BA paBHo ocHOBaHHio 
BE. Ho cropoHa BA Taxxe o6maa h yron ABA paBeH EBA; 3HaaHT, ocHOBaHne 
AA paBHo ocHOBaHHio AE, a yron AAB paBeH yrny AEB. Paccyxmaa 
aHajionmHMM o6pa30M, nanyaaeM, mto ecjin AA paBHa EM, a yrjiH npn A h 
M npHMMe, to yron AAA 6yneT Toxe paBeH yrny EAM. 3to h Tpe6oBajiocb 
AOKa3aTb. 


7. OnpeaejieHHe nonoxeHHa anorea njiaHeTbi MepxypHH 
h ero nepeMemeHHa 

YcTaHOBHB 3to, mm cnaaana cnenyrainHM o6pa3oM onpeneniinH, Ha xaxnx 
rpanycax Kpyra, npoxoaamero aepe3 cepenHHM 3onHaxanbHMx co3Be3ffHH, 262 
HaxoflHTca anoreft iuiaHeTM MepxypHH. Mm oTHcxajiH Ha6nioneHHa HaH6onbmHx 
OTxjiOHeHHH boctohhmx h 3anaflHMx nonoxeHHH iuiaHeTM, xoraa nocne/nme 
6hjih oflHHaxoBo yaajieHM ot cpe/iHero nonoxeHHa CojiHua, hhmmh cnoBaMH, 
ot cpe/mero nonoxeHHa paccMaTpHBaeMOH njiaHeTM 42 . flencTBHTenbHo, earn mm 
HaH^eM Taxne nonoxeHHa, to Ha ocHosaHHH aoxa3aHHoro BMtue Toaxa 
30flHaxajibHoro xpyra, nexamaa nocepenmie Mexny flByMa TaxHMH nono- 
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xeHHflMH, 6 yaeT Heo 6 xoaHMO coaepacaTb anoreft axcneHTpa 43 . flaa aroft nean 
mh b 3 hjih HexoTopoe ancao HaOaxiaeHHft, npaBaa, He 6 ojibmoe, Tax xax Taxoe 
ToaHoe paBCHCTBo BcrpeaaeTca oaeHb peaxo; ohh MoryT aaTb HaraaaHoe 
npeacraBJieHHe o npeaaoaceHHOM. Bcuiee HOBbie H3 sthx Ha 6 ax)aeHHft TaxoBbi. 

[1] Mbi caMH b 16 roay AapnaHa, b ercmeTcxoM Mecane OaMeHOT, BeaepoM 
c 16-ro Ha 17-e ancao HadaioaaaH npn noMomH acrpoaa 6 HH iuiaHeTy Mepxypnft 
b HaH 6 ojibmeM paccroaHHH ot cpea«ero noaoaceHHa CoaHna. Toraa oh, 
Ha 6 jiK)aaeMHH no oTHomeHHio x caMoft apxoft H3 rnaa, 6 uji BnaeH no aoaroTe 
Ha 1 rpaayce Ph6 44 . Ho b cooTBeTCTByiomee BpeMa cpeaHee noaoaceHHe CoaHna 
6 huio Ha 9 V 2 V 4 rpaaycax Boaoaea. CaeaoBaTeabHO, HanOonbinee BeaepHee 
paccToaHHe naaHeTbi ot cpeaHero noaoaceHHa oxa3aaoa> paBHbiM 21 1/4 rpaaycy 45 . 

[2] A b 18 roay AupnaHa, b ernneTCXOM Mecane 3 nn(J)H, yTpOM c 18-ro 

263 Ha 19-e njiaHeTa MepxypHH, Haxoaacb Ha HaH 6 oabmeM paccToaHHH [ot cpeaHero 
CoaHna], xa 3 aaacb oaeHb MaaeHbxoft h tcmhoh; Ha6aionaeMaa no oTHomeHHK) 
x apxoft H 3 rnaa oHa xa 3 aaacb Haxoaameftca Ha 181414 rpaaycax Teabua 46 . 
H b to ace caMoe BpeMa cpeaHee noaoaceHHe CoaHna 6 hjio Ha 10 rpaaycax 
BaH 3 HeuoB. OTCKiaa Handoabmee yTpeHHee paccroaHHe ot cpeaHero noaoaceHHa 
oxa3aaocb pasHUM TOMy ace caMOMy 21 V 4 rpaaycy. 

TaxHM o6pa30M, nocxoabxy b oaHOM H3 sthx Ha6aioaeHHft cpeaHee 
noaoaceHHe iuiaHeThi 6wao Ha 9 1 / 2 *4 rpaaycax Boaoaea, a b apyroM — Ha 
10 rpaaycax EaH3HeuoB, Haxoaamaaca nocepeaHHe Meacay hhmh Toqxa cpeaHeft 
aHHHH 3oanaxa 6yaeT cooTBeTCTBOBaTb 10 rpaaycaM OBHa 6e3 V& qacm rpaayca; 
b 3Toft Toaxe Haxoanaca b 3 tot momcht xoHen anaMeTpa, npoBeaeHHoro aepe3 
anoreft. 

[3] Zlaaee, b nepBOM roay AHTOHHHa, BeaepoM c 20-ro Ha 21-e ancao 
eraneTcxoro Mecana SnncpH mh Ha 6 axiaaaH npn noMoinn acrpoaa 6 HH naaHeTy 
Mepxypnft b Han 6 oabmeM paccroaHHH ot cpeaHero noaoaceHHa CoaHna. 
Ha 6 ax)aaeMHft Toraa no othouichhio x 3 Be 3 ae Ha cepane JIbBa oh Haxoanaca 
Ha 7 rpaaycax Paxa 47 . Ho b coorBerCTByiomee BpeMa cpeaHee noaoaceHHe 
CoaHna 6 biao Ha 1014 rpaaycax BaH 3 HenoB. CaeaoBaTeabHO, HaH 6 oabmee 
BeaepHee paccToaHHe ot cpeaHero noaoaceHHa 6 biao Toraa 2614 rpaaycoB. 

[4] Tohho Tax ace b 4 roay AHTOHHHa, b eraneTcxoM Mecane OaMeHOT, 
Toace yTpoM c 18-ro Ha 19-e ancao Mepxypnft, ObiBmnft b HanOoabmeM 

264 paccToaHHH [ot cpeaHero CoaHna] h Ha6aioaaBniHftca no othohi eHHio x 3Be3ae, 
Ha3HBaeMoft AHTapec, Haxoanaca Ha 1314 rpaaycax Ko3epora 48 , a cpeaHee 
noaoaceHHe CoaHna 6biao Ha 10 rpaaycax Boaoaea. CaeaoBaTeabHO, OTCKJaa 
HanOoabmee yTpeHHee paccroaHHe ot cpeaHero noaoaceHHa oxa3aaocb paBHbiM 
tcm ace caMHM 2614 rpaaycaM. 

TaxHM o6pa30M, nocxoabxy b obhom H3 sthx Ha6aroaeHHft cpeaHee 
noaoaceHHe naaHeTbi 6btao Ha 1014 rpaaycax ’BanaHenoB, a b apyroM — Ha 
10 rpaaycax Boaoaea h Haxoaamaaca nocepeaHHe Meacay hhmh roaxa cpeaHeft 
aHHHH 3oanaxa cootb eTCTByeT IOV4 rpaaycaM KaeniHeft, to b stom noaoaceHHH 
b 3 tot MOMeHT Haxoanaca xoHen npoBeaeHHoro aepe3 anoreft anaMeTpa. 
CaeaoBaTeabHO, H3 sthx Ha6ax)aeHHft mh HaxoaHM, are anoreft aoaaceH nonacrb 
npn6aH3HTeabHo Ha 10 rpaaycoB OBHa nan KaeniHeft 49 ; coraacHo ace apeBHHM 
HafiaroaeHHaM HanOoabniHx paccroaHHH oh 6bia Ha 6 rpaayce Toro ace 3Haxa, 
xax MoacHO 6yacr 3axaroaHTb H3 HHacecaeayxnnero. 
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IX.7. Onpedejienue nojioxeHux antxex njumemu Mepicypuu 


{5] ZleHCTBHTejibHo, b 23 roay no JIhohhchk), 21-ro aucaa Mecaua ruapoHa 50 
Ctiui 6 oh 51 , yTpoM Haxoanaca Ha paccroaHHH Tpex ayH k ceBepy ot c3moh 
6aecraiueii 3Be3 UH b xBOcre Ko3epora 52 . YnoMHHyTaa HenoaBHXHaa 3Be3aa 
Haxoflmiacb Toraa no othohichhio k npHHHMaeMHM h3Mh HaaaabHHM ToaxaM, 

T.e. k TonxaM paBHOfleHCTBHH hjih conHueBopoTOB, Ha 221/3 rpaaycax Ko3epora. 265 
Ha TaxoM xe paccroaHHH 6hiaa h naaHeTa MepxypHii; a cpeaHee noaoxeHHe 
CojiHna 6 hjio Ha 181/6 rpaaycax Boaoaea. BpeMH *e sto cooTBercTBOBaao 486 
roay nocjie Ha6oHaccapa h yTpy c 17-ro Ha 18-e aHcao enmeTCxoro Mecaua 
Xoiiax. CaeaoBaTeabHO, HaH6oabniee yTpeHHee paccroaHHe [Mepxypna] ot 
cpeaHero noaoxeHHa [CoaHua ] OKa3ajiocb paBHbiM 251/2I/3 rpaaycaM. 

B aouieaniHx no Hac Ha6aioaeHHax mh He HaxoaHM HaH6oabniero paccroaHHa, 
b tohhocth paBHoro yxa3aHHOMy, ho npH noMOmH a»yx Ha6jnoseHHH mh 
cjieayiomHM o6pa30M bhhhcjihjih paBHoe eMy npn6aH3HTeabHo paccroaHHe. 

[6] JleHCTBHTejibHo, b tom xe caMOM 23 roay no JIhohhchio, BeaepoM 4-ro 
TaBpoHa [MepxypHH] Ha Tpn ayHH orcraBaa ot npaMoft, npoBeaeHHOH aepe3 
pora Teabua; b CBoeM abhxchhh oh xa3ajica OTCToanjHM ot o6iueii [uhhhh] 
6ojiee aeM Ha 3 nyHH x rory 53 . TaxHM o6pa30M, no oTHoraeHHio x HauiHM 
HaaajibHHM ToaxaM oh Haxoawaca Ha 232^3 rpaaycax Teabua. 14 sto BpeMa 
onaTb cooTBeTCTBOBaao 486 roay Ha6oHaccapa, Beaepy c 30-ro ancaa Mecaua 
[Mexnpa] Ha 1-e OaMeHOTa 54 , xoraa cpeaHee noaoxeHHe CoaHua 6nao Ha 
291/2 rpaaycax OBHa. liTax, HaH6ojibmee BeaepHee paccroaHHe ot cpeaHero 
nonoxeHHa oxa3aaocb paBHHM 241/6 rpaaycaM. 

[71 B 28 roay no JEIhohhchk), BeaepoM 7-ro HuaHMOHa MepxypHii 6 hu Ha 
ouhoh npaMOH c roaoBaMH BaH3HeuoB, Haxoaacb x rory ot roxHoro BaH3Heua 
Ha paccroaHHH, xoropoe Ha 1/3 aacrb ayHH MeHbme yaBoeHHoro paccToaHHa 
Mexay roaoBaMH 55 . TaxHM o6pa30M, Toraa naaHeTa MepxypHii no othoihchhio 
x HauiHM HaaaabHHM ToaxaM Haxoanaacb Ha 291/3 rpaaycax BaH3HeuoB. A sto 2“ 
BpeMa cooTBeTCTBOBaao 491 roay nocae Ha6oHaccapa h Beaepy c 5-ro Ha 6-e 
ancao eraneTCxoro Mecaua OapMyra, xoraa cpeaHee noaoxeHHe CoaHua 6biao 
Ha 21/21/3 rpaaycax BaH3HeuoB. CaeaoBaTeabHO, h 3aecb [Handoubmee ] 
paccroaHHe 6biao paBHHM 261/2 rpaaycaM. 

Tenepb, xoraa cpeaHee noaoxeHHe CoaHua 6uao Ha 291/2 rpaaycax OBHa, 
HaH6oabuiee paccToaHne paBHaaocb 2414 rpaaycaM, a aaa 2 V 2 V 3 rpaaycoB 
Ban3HeuoB paccroaHHe 6biao 261/2 rpaaycoB; yTpeHHee xe paccroaHHe, ana 
xoroporo mh Hcxaan npoTHBonoaoxHoe eMy, 6 huo 25 1/21/3. CaeaoBaTeabHO, 
ecan mh npnMeM, a-ro eMy rae-To cooTBeTCTByeT cpeaHee, to h BeaepHee 
paccroaHHe 6yaeT paBHo TeM xe 251/21/3 rpaaycaM Ha ocHOBaHHH pa3H0CTH 
cpeaHHx Mecr aaa aayx npHBoanMHx HHxe Ha6ax)aeHHH. fleiicTBHTeabHO, 
pa3HOCTb cpeaHHx noaoxeHHH b o 6 ohx Ha6aroaeHHax noayaaeTca paBHoii 
331/3 rpaaycaM, pa3Hocrb xe Haii6oabmHx OTxaoHeHHii — 21/3 rpaaycaM. TaxHM 
o6pa30M, IV3 rpaayc, Ha xoTopnii 251/21/3 npeBHnraroT 241/6, cooTBeTCTByeT 
npn6aH3HTeabHO 24 rpaaycaM; ecan mh npn6aBHM hx x 291/2 rpaaycaM OBHa, 
to noayaHM cpeaHee noaoxeHHe, no OTHomeHHK) x xoropoMy Han6oabmee 
BeaepHee paccroaHHe oxaxerca paBHHM TeM xe c3mhm 25 V 2 V 3 rpaaycaM, hto 
h ana yTpeHHero, h 6yaeT cooTBeTcrBOBaTb 231/2 rpaaycaM Teabua 56 . H cpeaHaa 267 
Toaxa Mexay 181/6 rpaaycaMH Boaoaea h 231/2 rpaaycaMH Teabua HaxoaHTca 
Ha 51/21/3 rpaaycax OBHa. 
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[ 8 ] flanee, b 24 roay no Hhohhchio, BenepoM 28-ro JleoHTOHa MepKypnn 
Ha ocHOBaHHH pacneroB rnnnapxa npeaiuecTBOBan Konocy Ha paccroaHHe 
HOMHOrHM 6 cuibme 3 rpaaycoB, Tax are no othouiohhio k HaniHM HananbHHM 
TonxaM oh Toraa Haxoannca Ha 19 1/2 rpaaycax fleBhi 57 . 3 to BpeMa 
cooTBeTCTBOBajio 486 roay nocne Ha 6 oHaccapa h Benepy 30-ro nncna eraneTcxoro 
Mecana FlanHH, xoraa cpeaHee nojioxeHHe CojiHu,a 6 hjio Ha 271/21/3 rpaaycax 
JIbBa. CjieaoBaTeabHo, HaH 6 onbmee BenepHee paccroaHHe ot cpeaHero nono- 
xceHHa oxa 3 ajiocb paBHHM 212^ rpaaycy. CooTBeTCTByioinee eMy tohho yTpeHHee 
paccToaHHe mh bhhhcjihjih onaTb Ha ochob3hhh a»yx HHxecneayioinHx 
[Ha 6 jno«eHHH ]. 

[9] fleHCTBHTejibHo, b 75 roay xaaaeeB, 14-ro ancna Mecana Ana 58 
MepxypHH yTpoM 6 bui Ha paccroaHHH nonoBHHH jioxth Haa 3Be3aon kxkhoh 
nanin [BecoB] 59 , Tax are no oTHomeHHK) x HauiHM HananbHHM TonxaM oh 
HaxoaHjica roraa Ha 141/6 rpaaycax KaenmeH. 14 3to Bpeivra cooTBeTCTBOBaao 
512 roay nocne Ha 6 oHaccapa h yTpy c 9-ro Ha 10-e hhcjio eraneTcxoro Mecana 
Tot, xoraa cpeaHee nonoxeHHe CojiHna HaxoaHjiocb Ha 51/6 rpaaycax 
CxopnHOHa. CneaoBaTenbHo, HaH 6 oabUiee yTpeHHee paccroaHHe paBHaaocb 21 
rpaaycy. 

[10] A b 67 roay xaaaeeB, 5-ro Anennea MepxypHH yTpoM 6hji Ha nonaoxTa 
Bbime ceBepHoii nacre n 6 a CxopnHOHa, Tax nTO, no-HameMy, oh Haxoannca 
Ha 21/3 rpaaycax CxopnHOHa 60 . 3 to ace BpeMa cooTBeTCTBOBaao 504 roay nocae 
Ha 6 oHaccapa h yTpy c 27-ro Ha 28-e aHcno eraneTCXoro Mecana Tot, xoraa 
cpeaHee nonoxeHHe ConHna 6hjio Ha 241/21/3 rpaaycax CxopnHOHa. CneaoBa- 
TenbHo, caMo paccroaHHe oxa3anocb paBHHM 221/2 rpaaycaM. 

Tenepb, Tax xax onaTb b aeyx 3thx Ha 6 jnoaeHHax pa3Hocrb cpeaHHx 
nonoaceHHH cocraBnaeT 1924 rpaaycoB, a HaH 6 o;ibmHx paccroaHHH — 1 1/2 rpa- 
ayc, oTcioaa cneayeT, mo 24 oaHoro rpaayca, Ha xoTopwe 2124 rpaayc hcxomoio 
paccroaHHH npeBbimaeT 21 rpaayc HaHMeHbraero, cooTBeTCTByiOT npn6nH3HTejib- 
ho 9 rpaaycaM. Ecnn mh npn6aBHM hx x 514 rpaaycaM CxopnHOHa, to nonynHM 
cpeaHee nonoxeHHe, ana xoroporo HanOonbinee yTpeHHee paccroaHHe oxaacerca 
paBHHM 2 I 2/3 rpaaycy BenepHero; 3to nononceHHe cooTBeTCTByeT 1414 rpaaycaM 
CxopnHOHa 61 . H Taxxe cpeaHaa raaxa Mexay 271 / 21/3 rpaaycaMH JIbBa h 
1414 rpaaycaMH CxopnHOHa 6 yaeT HaxoaHTbca caMoe Oonwnee Ha 6 rpaaycax 
KaemHefi. 

HTaX, Ha OCHOBaHHH 3THX Ha6nK>aeHHH H TOaHHX CpaBHeHHH BHaHMHX 
noaoxceHHH ana apyrex nnaHeT mh Hamnn, are anaMeTpn, npoxoanipHe aepe3 
anoren h nepnreH nara nnaHeT, coBepmaiOT HexoTopoe nepeMeipeHHe Boxpyr 
neHTpa 3oanaxa b HanpaBjieHHH nocneaoBaTenbHOCTH 3HaxoB h are 3 to 
nepeMemeHHe coBepmaerca b oaHHaxoBoe BpeMa c nepeMeineroieM ccjjepn 
HenoaBHncHHx 3Be3a. Ilocxonbxy nocneaHaa Ha ocHOBaHHH aoxa3aHHoro BHme 
nepeMemaeTca npn6nH3HTenbHo Ha l rpaayc b TeneHHe 100 neT, to 3 a 400 neT, 
oxBaTHBaionrHx BpeMa, npomeamee ot othx apcBHHx Ha6nioneHHH BnnoTb a° 
HamHx, anoreft Mepxypna, HaxoaHBmHHca Ha 6 rpaaycax 62 , nepeaBHHyjica 
npH6nH3HTenbHo Ha 4 rpaayca h HaxoaHTca Tenepb Ha 10 rpaaycax 63 . 
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IX. 8. O moM, 


Mepicypuu deaxdu npu6jiuxaemcn k 3eMJie 


8. O tom, hto njiaHeTa Mepxypnii Taxxe b TeneHne oaHoro o6opoTa 
aBaxabi CTaHOBHTca b 6anxaniiiee k 3eMjie nonoxeHne 64 

B cootb eTCTBHH c 3thm mh nccaeaoBann BeannnHH noayHaromnxca 
HanOoabmnx oTKjioHeHHH, xoraa cpeaHee ncuioxeHHe CoaHija oxashiBaaocb b 
anoree Mepxypna, a Taxxe b anaMeTpaabHo npoTHBonoaoxHOM Mecre. 3to mh 
onpeaeaaan He H3 apeBHnx Ha6aioneHHH, ho h3 Ha6aioaeHHH, caeaaHHHx hbmh 
np« noMoipH acrponafinn; b Ha6ax3aeHnax Taxoro poaa jiyame Bcero no3HaeTca 
nojib3a 3Toro npn6opa. /lencTBHTeabHo, ecan Ha6aioaaeMHe iuiaHeTH He 
0Ka3biBai0Tca no6an30CTn ot 3apaHee BHdJpaHHHx 3Be3a, noaoxeHna kotophx 
H3BecTHH, xax 3to name Bcero h 6HBaeT c MepxypneM, BcaeacTBne toto, hto 
oaeHb peaxo moxho yBnaeTb 6oabmyio nacrb HenoaBnxHHx 3Be3a Ha 
OflHHaXOBHX C HHM paCCTOaHHaX OT CojIHna, TO npH nOMOipH Ha6jIK)aeHHH 
3Be3«, HaxoflaipHxca Ha ropa3ao 6oabmnx paccroaHHax, moxho tomho 
onpeaejiHTb noaoxeHna Ha6aioaaeMHx CBeroa xax no aoniwe, Tax h no 
iimpoTe 65 . 

Tax bot, b 19 rosy AapnaHa, b HOMb c 14-ro Ha 15-e mhcjio ernneTCxoro 
Mecaua Athp yTpeHHHH Mepxypnii, HaxonHBiHHHca b Han6o J ibuieM otxjiohchhh 
h cpaBHHBaeMHH co 3 Be 3 floft b cepaue JIbBa, Ha6nxmncfl Ha 201 /s rpaaycax 
JleBH 66 , a cpeaHee noaoxeHne CoaHua 6 hjio Ha 91/4 rpaaycax KneinHeii, Tax 
hto Han6ojibmee OTxaoHeHHe oxa3aaocb paBHHM 1 91/20 rpaaycaM. 

B tom xe caMOM roay, BenepoM 19-ro IlaxoHa Mepxypnii onaTb Haxoamica 
b HanOojibmeM otkjiohchhh h cpaBHHBaeMHH c OjiecTainen 3Be3«oH b Tnaaax 
Ha6jnoaajica Ha 41/3 rpaaycax Teabua 67 , a cpeaHee noaoxeHne CojiHua 6uao 
Ha IU /12 rpaaycax 0bh3. OTOoaa HaH6oabmee OTxaoHeHHe oxa3HBaaocb paBHHM 
231/4 rpaaycaM. TaxHM o6pa30M, hcho moxho 6hjio BHaeTb, hto 
anoreft axcueHTpa 6 hji b Kaenmax, a He b Obhc 68 . 

riocae toto xax aro ycTaHOBaeHo, nycTb ABT 6yaeT 
anaMeTpoM [pnc. 9.5], npoxoaamuM nepe3 anoreft. IIpeanoaoxHM, 
hto TOHxa B 6yaeT peHTpoM 3oanaxa h mcctom, rae HaxoaHTca 
raa3 Ha6aioaaTeaa, Tonxa A cooTBeTCTByeT 10 rpaaycaM KaemHeft, 
a T — 10 rpaaycaM OBHa. Boxpyr A h T onnmeM paBHHe 
annunxaH, Ha xotophx HaxoaHTca tohxh A h E, h npoBeaeM 
H3 B x hhm xacaTeabHHe npaMHe BA h BE h coeanHHM ueHTpn 
c TOHxaMH xacaHHH nepneHanxyaapaMH AA h TE. Tax xax b 
Kaenmax HandSoabmee yTpeHHee OTxaoHeHHe ot cpeaHero noao- 
xeHHa HaOaioaaaocb paBHHM 19 1/20 rpaaycaM, to yroa ABA 6yaeT 
paBHaTbca 19;3 rpaaycaM, xaxnx b neTHpex npaMHx yraax 
coaepxHTca 360, nan 38;6 TaxHM, 360 xotophx cocraBnaiOT a»a 
npaMHx yraa. TaxHM o6pa30M, ayra, CToamaa Ha npaMoii AA, 
Phc. 9.5 6yaeT paBHaTbca 38; 6 rpaaycaM, xaxnx b xpyre, onncaHHOM oxoao 
npaMoyroabHoro TpeyroabHHxa ABA, 6yaeT 360; CTarnBaromaa ee 
npaMaa AA 6yaeT paBHa npn6aH3HTeabHo 39;9 nacraM, xaxnx b rnnoTeHy3e 
AB coaepxHTca 120 69 . 

3aTeM, nocxoabxy b OBHe Ha6aioaeHHoe BenepHee HandSoabinee OTxaoHeHHe 
ot cpeaHero noaoxeHHa paBHaaocb 23V 4 rpaaycaM, yroa TBE 6yaeT paBHaTbca 
23; 15 rpaaycaM, xaxnx b neTHpex npaMHx yraax coaepxHTca 360, nan 46;30 
rpaaycaM, xaxnx b a»yx npaMHx yraax coaepxHTca 360. TaxnM o6pa30M, ayra 
Ha TE 6yaeT paBHa 46;30 rpaaycaM, xaxnx b onncaHHon oxoao npaMoyroabHoro 
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TpeyrojibHHKa TBE oKpyacHoera coaepacH-rca 360, a crarHBaeMaa eio npaMaa 
TE 6 yaeT paBHa 47;22 aacraM, ecjiH nmoTeHy3y Br noaoacHTb paBHoft 120. 
CjieaoBaTenbHo, ecjin npaMaa TE paBHaeTca 39;9 BcaeacrBHe paBeHcroa AA h 
TE KaK paflHycoB anHinncaa, a npaMaa AB — 120 aacraM, to npaMaa Br 
6 yaeT paBHa 99;9 t3khm aacraM, a Bca npaMaa ABr — 219;9. Ecjih mh 
pa 3 aejiHM ee nonoaaM b roaKe Z, to noaoBHHa AZ 6 yacr paBHa 109; 34, a 
paccToaHHe Meacay B h Z — 10;25 TaKHM ace aacraM 70 . 

Tenepb oaeBHflHO, aTo jih 6 o Toaaa Z 6 yaeT ueHTpoM toto aKcueHTpa, Ha 
kotopom Bceraa HaxoanTca ueffrp anHUHKjia, m6o BOKpyr Hee 6 yaeT BpamaTbca 
ueHTp ynoMaHyToro xpyra; aeHCTBHTejibHo, TOJibKO TaKHM o6pa30M h MoaceT 
ueHTp anHUHKjia HaxoaHTbca, xax noxa3aHo, Ha oaHHaKOBOM paccroaHHH ot 
Z b xaamoM H3 B3aThix no awaMeTpy nonoaceHHH. Ho ecjiH 6 bi Toaxa Z 6 bi/ia 
ueHTpoM SKCueHTpa, Ha kotopom Bceraa HaxoaHTca i/em-p ammHicaa, to 3tot 
SK cueHTp 6 bui 6 h HenoflBHacHbiM, h H3 Bcex nojioaceHHH Han 6 ojiee 6 jih3khm k 
3eM/ie (T.e. coBnaaaiomHM c nepnreeM) 6 hjio 6 bi to, xoropoe no/iyaa/iocb b 
OBH e, Tax Kax Br — HaHMeHbmaa npaMaa H3 Bcex cexymHx, npoBeaeHHbix 
H3 B k onncaHHOH okojio Z oKpyacHocTH. OflHaKO noaoaceHne b OBHe He 6 yaeT 
caMHM 6 jih3khm k 3eMjie no cpaBHeHHio c apyrHMH, ho noaoaceHHa b BjiH3Heu,ax 
h Boaoaee 0 Ka 3 biBai 0 Tca 6 oaee 6 jih 3 khmh k 3eMae, h k TOMy ace c 
npH6jiH3HTejibHo paBHbiMH paccToaHHaMH. TaKHM o6pa30M, acHO, aro nemp 
ynoMaHyroro aKCuempa Bpamaerca Boxpyr ToaKH Z b npoTHBonojioacHyio cropoHy 
BpameHHa 3nHu.nK/ia, T.e. npoTHB nocaeaoBaTeabHocrH 3HaKOB, h aeaaer oaHH 
o 6 opor b TeaeHHe oaHoro nepnoaa [o 6 pameHHs annunicna ]. TaKHM o6pa30M, b 
3tom aBHaceHHH nemp 3nHHHK/ia 6 yaeT HaHfSojiee 6 jih3khm k 3eMae asa pa3a b 
T eaeHHe oaHoro ofipameHHa 71 . 

A to, aro b B/iH3Heuax h Boaoaee annuHKa aB/iaeTca 6oaee 6 jih 3 khm k 
3eM/ie, aeM b Obhc, aenco MoacHo yBHaeTt H3 npHBeaeHHux Bbiuie Ha6aioaeHHH. 
HeficTBHTeabHo, b Ha6aioaeHHH 16-ro OaMeHora b 16 roay AapnaHa HanOoabuiee 
BeaepHee onc/ioHeHHe ot cpeaHero noaoaceHHa paBHaaocb 21V4 rpaaycy, b 
Ha6aioaeHHH ace 18-ro OaMeHora 72 4 roaa Ahtohhh3 HanSoabmee yTpeHHee 
onc/ioHeHHe ot cpeaHero noaoaceHHa cocraBaaao 261/2 rpaaycoB, npnaeM b 
o 6 ohx Ha6aioaeHHax cpeaHee noaoaceHne CaaHua 6biao Ha 10 rpaaycax Boaoaea. 
Tohho Tax ace b Ha6aioaeHHH 19-ro OnncJ/H 18 roaa AapnaHa HaH6oabmee 
yTpeHHee oTKaoHeHHe ot cpeaHero noaoaceHHa paBHaaocb 21 1/4 rpaaycy, a b 
nepBOM roay AHTOHHHa, 20-ro Onn^H HanSoabmee BeaepHee OTKaoHeHHe ot 
cpeaHero noaoaceHHa paBHaaocb 261/2 rpaaycaM, h b o 6 ohx 3thx Ha6aioaeHHax 
cpeaHee noaoaceHne CoaHu,a 6biao Ha 10 rpaaycax 6aH3HenOB 73 . TaKHM o6pa30M, 
ecan caoacHTb o 6 pameHHhie b npoTHBonoaoacHiae cropoHH HanOoabniHe otk/io- 
hchhh b Boaoaee h BaH3Henax, to noayaHTca 471/2I/4 rpaaycoB, a 06 a 
OTxaoHeHHa b OBHe oxBaTHBaiOT BMecre [roabKo] 461/2 rpaaycoB, Tax Kax no 
Ha6aioaeHHHM BeaepHee OTKaoHeHHe, KOTopoe paBHaaocb yTpeHHeMy, cocraBHao 

231/4 rpaayca 74 . 


9. 06 OTHOiueHHH h BeanaHHe aHOMaanft Mepxypna 

Ilocae 3 thx npeaBapHTeabHbix 3aMeaaHHH ocraeTca noxa3aTb, oxoao kbkoh 
tohkh npaMOH AB coBepmaeTca B03BpauxeHHe annumcaa b roaoBOM paBHOMepHOM 
aBnaceHHH b HanpaBaeHHH nocaeaoBaTeabHocTH 3HaxoB, a Taxace KaxoBo 6yaeT 
paccToaHHe ot Z aem-pa 3KcueHTpHaecxoro xpyra, coBepmaiomero aBnaceHHe 
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npoTHB nocjieaoBaTejibHocTH 3 hhkob b TaKoe xe BpeMa [hto h annuHKji ] 75 . 

JJjia 3Toro HccjieaoBaHHH mh Hcnonb30BaaH a»a Ha6jnoaeHH9 HaHOojibnmx 
otkjiohchhh , Kax yTpeHHero, Tax h BeaepHero, npnaeM b o6ohx Ha6jix)aeHHax 
cpeaHee nojioxeHHe otctohjio Ha aeTBepTb oxpyxHocra b oaHy h Ty xe cropoHy 
ot anorea, h6o b otom Mecre nojiyaaerca HaH6ojibmaa pa3HHua 3oaHaxajibHOH 21s 

aHOMajinn. 

B 14 roay AapnaHa, BeaepoM 18-ro HHcaa eraneTCxoro Mecana Mecope, 
xax mh HauuiH b Ha6jiiofleHHax, npoH3BeaeHHHx TeoHOM, Han6o;ibuiee 
otkjiohchhc Mepxypna ot Ccumna 6hwo, xax oh roBopHT, xoraa njiaHeTa 6buia 
Ha 31/21/3 rpaayca C3aaw 3Be3an, hto Ha cepane JIbBa 76 . TaxHM o6pa30M, no 
OTHomeHHio k HamHM HaaaabHHM ToaxaM MepxypHH Haxoamica npn6jiH3HTejibHO 
Ha 6V3 rpaaycax JIbBa, a cpeaHee nonoxeHHe Cojmna 6 hjio Toraa Ha IO1/12 
rpaaycax Paxa, Tax hto Handoabmee BeaepHee paccroaHHe Mepxypna cocraBjiajio 
261/4 rpaaycoB. 

Bo 2 xe roay AHTOHHHa, yTpOM 24-ro ancjia eraneTCxoro Mecana Mecope 
mh Ha6nx)aajiH npn noMoma acrpojia6HH HaH6ojibmee OTXjioHeHHe Mepxypna. 
CpaBHHBaa ero nojioxeHHe c caMoft 6necTameft H3 Fnas, mh Hanuin, hto oh 
HaxoAHwca Ha 20Vi 2 rpaaycax EjiH3HenoB, npnaeM 
cpeaHee nonoxeHHe Cojmna 6hjio onaTb b Paxe 
Ha IO 1/3 rpaaycax 77 , Tax hto HaH6ojibmee yrpeHHee 
cnrxaoHeHHe paBHanocb 2OV4 rpaaycaM. 

YcTaHOBHB 3to, B03bMeM onaTb AHaMCTp AZBr 
[pHc. 9.6], npoxoaauiHH aepe3 tohxh, cooTBeTCT- 
ByramHe 10 rpaaycaM KjieuiHen h 0bh3. Ilpeano- 
jioxhm, xax h Ha npeawaymeM aepTexe, hto raaxa 
A npeacraBaaeT Mecro, b xotopom HaxoaHTca neHTp 
anHUHxjia, xoraa oh 6yaeT Ha 10 rpaaycax 
[ 0 ] KaeraHefl, a T — Mecro ero, xoraa oh 6yacr Ha 
10 rpaaycax OBHa; raaxa B npeacraBaaeT neHTp 
3oaHaxa, a Z — Ta, oxojio xoTopofl neHTp 
t axcneHTpa coBepraaeT CBoe ABHxeHne npoTHB noc- 

P HC . 9.6 neaoBaTeabHocrH 3HaxoB. H nycrb cHaaaaa Tpe6y- 

eTca Hairra, Hacxonbxo ot tohxh B otctoht neHTp, 
Boxpyr xoroporo, xax mh cxa3ajra, coBepmaeTca paBHOMepHoe aBHxemie 276 
snHpHxaa b HanpaBjieHHH nocaeaoBaTeabHOCTH 3HaxoB. 

IlycTb 3toh tohxoh 6yaer H; nposeaeM aepe3 H npaMyio noa npaMHM 
yrjioM x AT, hto6h oHa orcroana Ha aeTBepTb oxpyxHocni ot anorea. B 
COOTBeTCTBHH C npHBeaeHHHMH Ha6nroaeHHaMH B03bMeM Ha Heft neHTp © 
annnHxaa, h6o b 3thx Ha6jnoaeHHax cpeaHee nojioxeHHe Cojmna Ha 
10 rpaaycax Paxa otctohjio ot anorea Ha aeTBepTb oxpyxHOCTH. OnnuieM 
Boxpyr © annnHxa KA, npoBeaeM H3 B x HeMy xacaTeabHHe BK h BA h 
coeanHHTeabHHe npaMHe ©K, ©A h B0. Tenepb, Tax xax b paccMaTpHBaeMOM 
cpeaHeM nojioxeHHH HanOojibmee yTpeHHee oTxjioHeHHe ot cpeaHero coraacHo 
npeanojKMxeHHK) paBHsuiocb 2OV4 rpaaycaM, a HanOojibinee BeaepHee otkjio- 
neHHe — 26V4 rpaaycaM, to yroji KBA paBHaerca 46;30 rpaaycaM, xaxnx b 277 
aerHpex npaMHx yrjiax coaepxHTca 360 78 . CjieaoBaTejibHo, ero ncuioBHHa, T.e. 
yroji KB©, 6yacr paBHaTbca 46;30 tbxhm rpaaycaM, xaxnx 360 coaepxHTca b 
aByx npaMHx yrjiax. TaxHM o6pa30M, croamaa Ha npaMOH ©K ayra 6yacr 
paBHa 46;30 rpaaycaM, xaxnx b onncaHHoft oxojio npaMoyrojibHoro TpeyrojibHHxa 
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B0K oxpyacHoern HMeeTca 360; crarnBaeMaa ace eio npaMaa ©K 6yaeT paBHa 
47;22 aacraM, xaxnx b ninoTeHy3e B© coaepacnTca 120. CjieaoBaTeabHO, ecjiH 
paanyc ©K anHUHKjia paBHaeTca 39;9, a BZ, xax noxasaHO, 10;25, to b 
npaMOH B© t3khx aacren 6yaeT 99;9 79 . 

flanee, Tax xax pa3HOCTb ynoMaHyTbix HanOojibmnx otkjioh 6 hhh cocraBjiaeT 
6 rpaaycoB h aBaacan coaepacnT BejinanHy pa3HOCTH, cooTBeTCTByiomeH 
3oanaxajibHon aHOMajiHH 80 , a nocrceaHaa onpeaeaaeTca yrjioM B0H, xax aro 
6 hjio h 3 mh noxa3aHo, to yroji B0H 6yaeT paBHaTbca 3 TaxHM rpaaycaM, xaxnx 
b aeTbipex npaMbix yrjiax coaepacnTca 360, n 6 rpaaycaM, xaxnx 360 coaepacnTca 
b aByx npaMbix yrnax. TaxnM o6pa30M, crarnBaeMaa npaMOH BH ayra 6yaeT 
paBHHTbca 6 rpaaycaM, xaxnx b xpyre, onncaHHOM oxojio npaMoyrojibHoro 
TpeyrojibHHxa BH@, coaepacnTca 360, a caMa npaMaa BH 6yaeT paBHa 6; 17 
aacraM, xaxHx b rnnoTeHy3e B0 coaepacnTca 120. H, CiieaoBaTe^bHo, ecjiH b 
npaMOH B© 6yaeT 99;9 aacren, a b BZ — 10;25, to b BH Taxnx aacreft 

278 6 yaeT 5; 12. CaeaoBaTeabHo, BH 6 yaeT npn6jiH3HTeabHo paBHa nojioBHHe ot 
BZ, h xaacaaa H3 BH h HZ paBHa npn 6 ;iH 3 HTejibHO 5; 12 aacraM, xaxnx b 
paanyce annunxaa 6 yacr 39;9. 

3aTeM Ha toh ace (fcnrype [pnc. 9.7 ] npoBeaeM aepe3 Z b npoTHBonojioacHyx) 
H@ CTopoHy npaMyio ZMN, nepneHanxynapHyio k AT. Ha aron npaMOH 6yaeT, 
KOHeaHo, HaxoaHTbca ueHTp [M] toto axcueHTpa, Ha kotopom jieacnT ueHTp 
0 annunxaa, Tax xax npaMbie H0 h ZN 
BCJieacTBHe oflHOBpeMeHHocTH h HanpaBjieH- 
HOCTH B npOTHBOnOJIOXHbie CTOpOHhl CBOHX 
ABHaceHHH BMecre BepHyTca x o6men Haaajib- 
Hoft Toaxe. nonoacHM ZN paBHoft ZA, Tax am 
ZN h AZ 6yayr cxnaabiBaTbca h 3 paanyca 
axcueHTpa h paccroaHHa Meacay ueHTpaMH 
3Toro [noaBHacHoro ] axcueHTpa h tohxoh Z. 

279 Bo3bMeM Ha npoBeaeHHOH npaMon [ZN] ueHTp 
axcueurpa, nycrb 3 to 6yaeT M, 3aTeM co- 
eflHHHM Z0. 

Tenepb Tax xax yroji MZH npaMoft, a 
©ZH noaTH He OTjinaaeTca ot npaMoro, to h 
jihhhh NZ© noaTH He 6yaeT omnaaTbca ot 
npaMOH. Ho 6mjio aoxa3aHo, hto earn paanyc annunxaa HMeeT 39;9 aacren, 
to npaMaa NZ, paBHaa AZ, 6yacr coaepacara 109;34, a Z©, paBHaa 
B©, — 99;9 TaxHx ace aacren. M Bca npaMaa NZ© 6yacr paBHa 208;43 
aacraM, a ee nojioBHHa NM, npeacraBnaioiuaa paanyc axcueurpa, 6yaeT 
npH6jiH3HTeabHo paBHa 104;22, a ocraTox ZM — paccroaHHe Meacay ueur- 
paMH — 5; 12 aacraM. Ho 6bwo noxa3aHo, hto xaacaaa H3 npaMbix BH h 
HZ paBHa 5; 12 TaxHM ace aacraM. CneaoBaTeabHo, y Hac nojiyaaeTca, aro 
ecjiH paanyc axcueurpa paBHaeTca 104;22, to xaacaaa H3 npaMbix Meacay 
ueHTpaMH 6yacr paBHa 5; 12, a paanyc annunxaa 39;9. TaxHM o6pa30M, ecjiH 
nojioacHTb paanyc axcuewrpa paBHtiM 60, to xaacaaa H3 npaMbix Meacay 
ueHTpaMH 6yacr paBHa 3;0, a paanyc annunxaa 22;30. 3to h TpeOoBaaocb 
noxa3aTb. 

npn Taxnx npeanojioaceHHHx 6yayT cootb eTCTBOBaTb Ha6jiK)aeHnaM n 
Han6ojibnine orxjioHeHna b HanOonee 6 jih 3 xhx x 3eMae Mecrax, a hmchho 
xoraa cpeaHee nonoaceroie CcuiHua 6yacr npnxoanTbca Ha 10 rpaaycoB Boaojiea 
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min B^H3HeuoB h oTCToaTb ot anorea Ha yroa, cooTBeTCTByiomHH cTopoHe 280 
npaBHjibHoro TpeyroabHHKa; yixw, nojj kotopmm mm bhahm annuHKa, cocraBaaeT 
npH6jiH3HTeabHo 47 1 / 21/4 rpaaycoB, hto mm moxcm noKa3aTb cjieayromuM 
o6pa30M 81 . 

IlycTb ABrAE npeacraBaaeT anaMerp, npoxoaaiiiHH aepe3 anoreii 
[pnc. 9.8]; npeanoaoxHM, hto ToaKa A — MecTO anorea, a B — Ta Toaxa, 
BOKpyr KOTopofi ueHTp noflBH>KHoro 3KCueHTpHHecKoro Kpyra coBepmaer 
o6pameHHa npoTHB nocaeaoBaTeabHocTH 3HaKOB. IlycTb T 6yaeT tohkoh, BOKpyr 
KOTopoii aBHxeTca b HanpaBJieHHH nocaeaoBaTeabHocTH 
3H3KOB ueHTp 3nHUHKJia, a TOHKa A — ueHTP 30flHaKa. 
IlycTb b o6ohx SBHaceHHHx, coBepmaromHxca paBHOMepHO 
BOKpyr CBOHX UeHTpOB B npOTHBOnOJIOXHHe CTOPOHH, 
6yayT npoftfleHM or anorea A yrjiM, cooTBeTCTByiomHe 
CTopoHaM npaBHjibHoro TpeyroabHHKa [T.e. 120 rpaaycaM ]. 281 
IlycTb TZ 6yaeT npaMaa, Beaymaa annuHKa, a BH — 
Beaymaa ueHTp 3KcueHTpa. IlycTb H 6yaeT uchtpom 
SKC ueHTpa, a Z — annuHKaa; onncaB okojio Hero siihuhkji, 
npoBeaeM A0 h AK — KacaTeabHMe k snnuHKuy. 3aTeM 
npoBeaeM coeaHHHTeabHMe npaMMe TH, AZ, Z©, ZK h 
H 3 A onycTHM Ha TZ nepnenaHKynap AA. Tpe6yeTca 
noKa3aTb, hto yroa 0AK 6yaeT paBeH 471/2^4 t3khm 
rpaaycaM, k3khx b qeTMpex npaMMx yraax coaepacHTca 

360. 

Tax Kax KaxcaMH H3 yraoB ABH h ATA crarHBaeT 
CTOpoHy npaBHjibHoro TpeyrojibHHKa h paBeH 120 rpaay¬ 
caM, xaxHx b aeyx npaMMx yraax 6 yaeT 180, to KaxmMii H3 yraoB TBH h 
A rA 6 yaeT coaepxaTb no 60 TaKHx xe rpaaycoB. Ho yroa BHr paBeH BrH, 
h6o Br npeanoaaraeTca paBHOH BH, a 06 a ocTaabHMe yraa, aonoaHaiomHe ao 
aByx npaMMx yraoB, bmcctc B38TMe, cocTaBaaiOT 120 rpaaycoB, Tax hto KaxaMH 
H3 hhx 6 yaeT paBeH 60 tbkhm ace rpaaycaM. CaeaoBaTeabHo, TpeyroabHHK 
BrH 6 yaeT h paBHoyroabHMM, h paBHOCropoHHHM. Ho yroa ArA paBeH 
BrH; 3HaanT, tohkh H, T, Z 6 yayT aexaTb Ha 03 HOH npaMoft. TaKHM o6pa30M, 

HZ, npeacraBaaiomaH paanyc SKcpeHTpa, 6yaeT paBHa 60 aacTHM, xaxHx npaMaa 
TH, paBHaa TA — paccroaHHK) Meacay ueHTpaMH, coaepacHT 3, a TZ — 
ocTaTOK — 57 t3khx ace aacren. 

flaaee, Tax KaK yroa ArA paseH 60 rpaaycaM, xaKHx b aeTMpex npaMMx 282 
yraax 6yaeT 360, Han 120 TaKHM, 360 kotopmx cocTaBaaiOT a»a npaMMx yraa, 
to ayra, CToamaa Ha npaMOH AA, 6yaeT HMeTb 120 rpaaycoB, kukhx b 
onncaHHOH OKoao npaMoyroabHoro TpeyroabHHKa TAA oKpyacHOCTH coaepacHTca 
360, a ayra Ha TA 6yaer paBHa aonoaHaiomHM ao noayoxpy xhocth 60 rpaaycaM. 
CaeaoBaTeabHo, H3 crarHBaiomHx hx npaMMx AA 6yaeT paBHa 103;55 aacraM, 
k3khx b ranoTeHy3e TA coaepxHTca 120, a TA paBHa 60 TaKHM xe aacraM. 
TaKHM o6pa30M, ecan npaMaa Ar paBHa 3, a TZ — 57, to b AA tbkhx 
eaHHHu 6yaeT 2;36, b TA — 1;30 h b AZ nocae BMaHTaHHa [rA H3 TZ] — 

55; 30. M Tan KaK KBaapaTM Ha Hen h Ha A A aaioT nocae caoxeHH a KBaapaT 
Ha AZ, to aanHa AZ 6yaer paBHa 55;34 aacraM 82 , kbkhx b paanyce annnHKaa, 

T.e. b Kaxaoii H3 npaMMx Z© h ZK, npeanoaaraaocb 22;30. CaeaoBaTeabHo, 
ecan noaoxHTb rnnoTeHy3y AZ paBHOH 120, to Kaxaaa H3 ©Z h ZK 6yaeT 
paBHa 48; 35 TaKHM aacraM h KaxaHik H3 yraoB ZA© h ZAK 6yaer HMeTb 
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no 47;46 rpaaycoB, k3khx b a»yx npsiMHx yrnax coaepxurcsi 360. TaKHM 
o6pa30M, Becb yroa @AK 6yaeT HMeTb 47;46 rpaaycoB, Kaxnx b ueTnpex 
npsiMHx yraax coaepxHTca 360. 3to h Tpe6oBaaocb aoxasaTb. 

10. 06 HcnpaBaeHHH nepHOUHHecxHx aBHxeHHH MepxypHsi 

Bcaea 3a othm HaM HyxHO onpeaeaHTb nepHoanwecKne aBHxeHHH MepxypHH 
h hx HanaabHhie anoxn. Hto xacaeTca aoaroTH, T.e. paBHOMepHoro aBHxeHHH 
annuHKjia BOKpyr tomkh T, to mh cpa3y 6yaeM HMeTb hx 3aaaHHHMH no 
coaHenHHM. 3noxy xe aHOMaann, T.e. aBHxeHHH CBeTHjia no annuHiuiy BOKpyr 
ero ueHTpa, mh B03bMeM H3 asyx 6eccnopHbix Ha6aioueHHH, oaHO H3 kotophx 
6yaeT H3 3anncaHHbix h3mh h oaHO — H3 apeBHHx. 

Mh HaOaroaaJiH naaHeTy MepxypHH bo 2 roay AHTOHHHa, nan b 886 roay 
nocae Ha6oHaccapa, b eranercKOM Mecaue Snntjm, co 2-ro Ha 3-e HHcao. 
Ha6aioaeHHe 6hiao npoH3BeaeHO npn noMonjH acrpoaa6HH, npnueM MepxypHH 
eme He aomea ao CBoero HaH6oabmero BeuepHero OTxaoHeHH a . no cpaBHeHHio 
co 3Be3aOH Ha rpyan JIbBa MepxypHH oxa3aaca HaxoaanjHMca Ha 171/2 rpaaycax 
BaH3HeuoB; oh Toraa Ha lUs rpaayc mea no3aan ueHTpa JlyHH. CooTBeTCTByio- 
iuee BpeMa b AaexcaHapHH 6 huo — 3a 41/2 paBHoaeHCTBeHHHx uaca ao 
noayHOHH, [co 2-ro] Ha 3-e HHcao, Tax xax no acrpoaa6HH b MepuaHaHe CToaa 
12 rpaayc JJeBH, a CoaHue Haxoanaocb Ha 23 
rpaayce Teabpa 83 . Ho coraacHO aoxasaHHOMy b 
3tot uac cpeaHee mccto CoaHua HaxoaHaocb Ha 
22;34 rpaaycax Teabpa, a [cpeaHee Mecro] 

JlyHH — Ha 12; 14 rpaaycax BaH3HeuoB; or- 
CHHTHBaeMaH ot anores annuHKua aHOMaana 
[JlyHH] paBHflaacb 281;20 rpaaycy; t3khm o6pa- 
3 om, H3 3Toro HCTHHHoe noaoxeHHe ueurpa JlyHH 
noayuaeTcsi Ha 17; 10 rpaaycax BaH3HeuOB, a 
BnaHMoe — Ha 16;20 84 . CaeaoBaTeabHO, nocxoab- 
xy naaHeTa MepxypHH oTCTaBaaa ot ueurpa JlyHH 
Ha 11/6 rpaayc, ee noaoxeHHe 6biao Ha 171/2 
rpaaycax BaH3HeuoB. 

YcTaHOBHB 3T0, B03bMCM npOXOaHIUHH Hepe3 

anoren h nepnreH 85 anaMeTp ABrAE [pnc. 9.9]. 
riycTb TOHKa A 6yaeT mcctom anorea, a B — 
tohkoh, Boxpyr kotopoh oOpaiuaeTca npoTHB 
nocaeaoBaTeabHOCTH 3H3 kob ueHTp aKcueurpHuec- 
Koro Kpyra, T — tohkoh, BOKpyr kotopoh o6pa- 
maeTca ueHTp annunKaa b HanpaBaeHHH nocae- 
aoBaTeabHOCTH [3HaKOB], h, HaKOHeu, A — ueH- 
TpoM 3oanaKa. riycTb CHauaaa ueHTp annuHKaa 
Z b aBHxeHHH BOKpyr tohkh T 6bui nepeaBHHyT npaMon TZ Ha yroa ATZ; 
BOKpyr xe tohkh B ueHTp H 3KcueHTpHHecKoro Kpyra 6hLa nepeaBHHyT npscMOH 
BH Ha yroa ABH, kotophh, kohchho, BcaeaCTBne oaHHaKOBocTH BpeMeH 
o6pameHHa 6yaeT Bceraa paBHHM yray ATZ. Bonpyr Z onnmeM annuHKa 
@KA, h npeanoaoxHM, hto cBeTHao Haxoawrca b A. flpoBeaeM coeaHHHTeabHHe 
npHMHe TH, HZ, AZ, ZA h A A; Ha npoaoaxeHHyio npaMyio TZ0 onycniM 
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H3 H h A nepnennHKyjisipH HM h AN, a H3 Z Ha AA nepneHanxyaap ZS. 
riycTb Tpe6yerca onpeaeaHTb ayry onnnHxaa ot anorea 0 ao imaHCTbi A 86 . 

Tax Kax cpeaHee noaoxeHHe CoaHpa 6hjio Toraa Ha 22;34 rpaaycax Teabua, 
a nepHren imaHCTbi Haxoanaca npH6aH3HTeabHO Ha 10 rpaaycax OBHa 87 , Tax 
hto cpeaHee ee noaoaceHHe no aoanyre otctohjio ot nepnrea Ha 42;34 rpaayca, 
to yroa TBH aoaxeH paBHATbca 42;34 rpaaycaM, xaxnx b neThipex npaMHx 
yraax coaepacHTca 360, hjih 85;8 tbkhm, xaxHx 360 6yaeT b a»yx npaMux 
yraax. Toraa BcaeacTBne toto, hto BT Bceraa paBHa BH, xaxabiH H3 yraoB 
BHT h BTH coaepxHT no 137;26 Taxnx ace rpaaycoB. TaKHM o6pa30M, ecan 
mh onHmeM okojio TpeyroabHHxa BTH oxpyxcHOCTh, to crarHBaeMaa npaMoii 
HT ayra 6yaeT paBHa 85;8 rpaaycaM, xaxHx bo Been oxpyxHOCTH 6yaer 360, 
a ayra Ha BT paBHa 137;26 t3khm ace rpaaycaM. CaeaOBaTeabHO, H3 
HaxoaamHxca noa hhmh npscMwx oaHa TH 6yaeT paBHa 81 ; 10 nacTH, xaxnx b 
anaMeTpe xpyra 6yaeT 120, a apyraa BT — 111;49 t3khm *e HacraM. TaKHM 
o6pa30M, ecan npaMaa BT paBHa 3, to TH 6yaer paBHa 2; 11. 

3aTeM, nocxoabxy yroa BTH paBeH 137;26 rpaaycaM, xaxnx b asyx npaMwx 
yrjiax 6yaeT 360, a yroa BTM paBeH 85;8 t3khm ace rpaaycaM, to yroa 
HTM cocraBHT ocTaromneca 52;18 rpaayca. TaKHM o6pa30M, ayra Ha npaMOH 
HM 6yaeT paBHa 52; 18 rpaaycaM, xaxHx onncaHHNn oxoao npaMoyroabHoro 
TpeyroabHHxa THM xpyr coaepacHT 360, a ayra Ha TM paBHa HeaocraiomHM 
ao noayoKpyacHOCTH 127;42 rpaaycaM. CaeaOBaTeabHO, H3 npaMbix, craraBaeMbix 
hmh, HM 6yaeT paBHa 52;53 nacTHM, xaxnx b njnoTeHy3e TH coaepacHTca 
120, a TM paBHa 107;43 T3khm ace aacraM. TaKHM o6pa30M, ecjiH npaMaa 
TH paBHa 2; 11, a paanyc SKcpeHTpa, Hecymero anHuHxa, paBeH 60, to b 
npaMOii HM tbkhx aacreH 6yaeT 0;58, a b TM — 1;58. BcaeacTBne OToro 
npaMaa MZ, Ha He3aMeTHyio BeannnHV OTaHaaromaaca ot rnnoTeHy3bi HZ, 
6yaeT paBHa 60 t3khm ace aacraM, a ocraTOK — npaMaa TZ — paBHa 58;2. 

Tohho Tax ace, ecan yroa ATN paBeH 85;8 rpaaycaM, xaxnx b aayx npaMHx 
yraax 6yaeT 360, to croamaa Ha AN ayra 6yaeT coaepacaTb 85;8 rpaaycoB, 
xaxnx b onncaHHOM oxoao npaMoyroabHoro TpeyroabHHxa TAN xpyre 
coaepacHTca 360, a croamaa Ha TN 6yaeT paBHa HeaocraiomHM ao 
noayoxpyacHOCTH 94;52 rpaaycaM. TaxHM o6pa30M, H3 npaMhix noa hhmh 
AN 6yaeT paBHa 81; 10 Macro, xaxnx b ranoTeHy3e TA coaepacHTca 120, a 
TN paBHa 88;23 thxhm ace aacraM. CaeaOBaTeabHO, ecan TA paBHa 3, a TZ 
coraacHO aoxa3aHHOMy 58;2, to b AN Taxnx aacreH 6yaeT 2;2, b TN — 2; 13, 
a b NZ nocae BNHHTaHna [TN H3 TZ] 55;49. BcaeacTBne aroro rnnoTeHy 3 a 
AZ 6yaeT paBHa npn6aH3HTeabHO 55;51 aacraM 88 , xaxnx h b paanyce annnnxaa 
6yaeT 22;30. OTCK)aa, ecan ranoTeHy3a AZ paBHa 120, to b AN Taxnx nacrei! 
6yaer 4;22, a b croameH Ha Hen ayre 4; 11 rpaayca, xaxnx onncaHHhin oxoao 
npaMoyroabHoro TpeyroabHHxa AZN xpyr coaepacnT 360. TaxHM o6pa30M, yroa 
AZN 6yaeT paBeH 4; 11 rpaaycaM, xaxnx b a»yx npaMHx yraax coaepacHTca 
360, a Becb yroa EAZ paBeH 89; 19 89 . Ho Taxace h Becb yroa EAA paBeH 135 
TaKHM rpaaycaM, h6o naaHeTa Toraa ycMaTpnBaaacb Ha 67;30 rpaaycax ot 
neparea, a yroa ZAA paBeH ocraK>mHMca 45;41 rpaaycaM. CaeaOBaTeabHO, 
ayra Ha npaMOH ZS 6yaeT paBHa 45;41 rpaaycaM, xaxnx b onncaHHon oxoao 
npaMoyroabHoro TpeyroabHHxa AZS oxpyjKHOcra 6yaeT 360; caMa *e npaMaa 
ZS paBHa 46;35 nacraM, xaxnx b rnnoTeHy3e AZ coaepacHTca 120. TaKHM 
o6pa30M, ecan npaMaa AZ paBHa 55;51, a paanyc ZA annuHxaa — 22;30, to 
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b ZS t 3 khx nacrei! 6yaeT 21 ;41; ecjiw xe rnnoTeHy3a ZA paBHa 120, to b 
Z3 t3khx nacrei! 6yaeT 115;39. 3HaHHT, croamaa Ha ZS ayra 6yaeT paBHa 
149;2 rpaaycaM, khkhx b onncaHHOM oxoao npaMoyroabHoro TpeyroabHHxa 
Z3A xpyre HMeeTca 360, a yroa ZAS paBeH 149;2 rpaaycaM, k3khx b aeyx 
npaMbix yraax coaepxHTca 360. Ho aoxa3aHO, hto b yrae ZAA t3khx rpaaycoB 
6yaeT 45;41, a b yrae 0ZK — 4; 11. TaxHM o6pa30M, Becb yroa 0ZA 6yaeT 
paBeH 198;54 rpaaycaM, k3Khx b AByx npaMbix yraax coaepxHTca 360, hjth 
xe 99;27 rpaaycaM, xaxnx 360 6yaer b nerhipex npaMbix yraax. H, caeaoBaTeabHO, 
ayra 0KA anHUHKjia, Ha KOTopyio naaHeTa MepxypHH OTcroaaa no Ha6moaeHHio 
ot anorea 0, 6yaeT paBHa 99;27 rpaaycaM. Hto h Tpe6oBaaocb aoxasaTb. 

Haaee, b 21 roay no JIhohhchio, SwBmeM 484 roaoM nocae Ha 6 oHaccapa, 
22-ro CKopnHOHa, hto no ernneTCxoMy every cooTBeTCTBOBaao hohh c 18-ro 
Ha 19-e hhcjio ToTa, Cthji6oh yTpoM OTCTaBaa Ha 1 ayHy ot npaMoii, 
npoBeaeHHoft nepe3 3Be3aw b ceBepHOii nacra a 6 a CxopnHOHa h 3Be3ay b 
cepeaHHe [a 6 a], h Haxoanaca Ha 2 ayHbi k ceBepy ot 3Be3abi b ceBepHOH 
nacTH 36 a 90 . Ho cpeaHaa 3 Be 3 aa bo a 6 y CKopnHOHa no OTHomeHmo k HamHM 
HanajibHHM TonxaM HaxoaHaacb Toraa Ha IV 3 rpaayce CxopnHOHa h Ha croabxo 
xe roxHee aHHHH, npoxoastmeft nepe3 cepeaHHbi 3HaxoB 3oaHaxa. CaMaa xe 
ceBepHaa 3Be3aa HaxoaHaacb Ha 21/3 rpaaycax CxopnHOHa h 6 biaa Ha H /3 
rpaayc ceBepHee cpeaHeii aHHHH 30AHaxa 91 . CaeaoBaTeabHO, naaHeTa MepxypHH 
HaxoaHaacb npn6aH3HTeabHO Ha 31/3 rpaaycax CxopnHOHa 92 . npn stom 
BbiacHHaocb, hto OHa eme He aocrnraa HaH6oabinero yTpeHHero OTxaoHeHHa, 
Tax xax nepe3 4 a«a, a hmchho 26-ro CxopnHOHa, 3anncaHO, hto ot 3 toh 
npaMoii OHa OTCToaaa Ha 11/2 ayHhi b HanpaBaeHHH nocaeaoBaTeabHOCTH 3HaxoB. 
OTxaoHeHne yBeaHHHBaaocb, Tax xax CoaHii,e npoaBHHyaocb npn6aH3HTeabHO 
Ha 4 rpaayca [x Bocroxy], a naaHeTa — Ha 1/2 
ayHhi 93 . M yTpoM 19-ro ToTa cpeaHee noaoxeHne 
CoaHna, no HauiHM pacneTaM, Haxoanaocb Ha 
2OV2V3 rpaaycax CxopnHOHa, a anoren naaHerbi — 

Ha 6 rpaaycax KaemHen BcaeacrBHe Toro, hto 3a 
400 aeT Mexay o6ohmh HaSaioaeHHaMH anoreii 
nepeaBHHyacH npH6aH3HTeabHO Ha 4 rpaayca 94 . 

YCTaHOBHB 3T0, B03bMCM CHOBa HepTCX 
[pHC. 9.10], noao6HNH npeabiaymeMy, ho Toabxo 
BcaeacTBne pa3aHHHSi noaoxeHHH yrau [ATZ, 

ABH] y anorea A caeayeT HanepTHTb octphmh, 
a npaMne [ZA, AA], coeanHaiomHe c naaHeTOH 
tohxh [Z, A ], B3HTb npoTHB nocaeaoBaTeabHOCTH 
3HaxoB oTHOCHTeabHO [u,eHTpa] annuHicaa h nep- 
neHanxyaap ZS npoBecrn 3a paanycoM annuHxaa 
ZA 95 . 

Tax xax cpeaHee noaoxeHne naaHeTbi orcToaao 
Ha 44;50 rpaayca ot anorea 96 , to yroa ABH 
paBHaaca 44,-50 rpaaycaM, xaxnx b neTbipex 
npaMbix yraax coaepxHTca 360, nan xe 89;40 
TaxHM, 360 xoTophix coaepxHTca b asyx npaMbix 
yraax. TaxHM o6pa30M, ocraiomHHca yroa TBH 6yaeT paBHaTbca 270;20 
rpaaycaM, a xaxauH H3 yraoB BTH h BHT — 44;50 t3xhm xe rpaaycaM. Ha 
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ocHOBaHHH Tex ace paccyacaeHHH H3 CTarHBaiomHx hx npaMHx TH 6yaeT paBHa 
84;36 nacTHM, xaxnx b anaMeTpe onncaHHoro oxoao TpeyroabHHxa BrH xpyra 
coaepacHTca 120, a xaacaaa m npaMHx Br n BH paBHa 45;46 thkhm ace 
nacTHM. CjieaoBaTejibHO, ecan xaacaaa H3 npaMwx Br h BH paBHa 3, to 
TH 6yaeT paBHa 5;33 t3khm ace HacraM. 3aTeM, nocxoabxy yroa ATZ 
npeanoaaraeTca paBHHM 89;40 rpaaycaM, xaxHx b flByx npaMHx yraax 
coaepacHTca 360, a yroa BrH — 44;50 h Becb yroa ZrH noaynaeTca paBHHM 
134;30, to croamaa Ha HM ayra paBHaeTca 134;30 t3khm rpaaycaM, k3khx 
b xpyre, onHcaHHOM okojio npaMoyroabHoro TpeyroabHHxa THM, 6yaeT 360, 
a ayra Ha TM 6yaeT paBHa HeaocraiomHM ao noayoxpyacHOcra 45;30 rpaaycaM. 
3h3hht, y cooTBeTCTByiomHx hm npaMHx b MH 6yaeT 110; 40 nacTen, xaxnx 
b rHnoTeHy3e TH HMeeTca 120, a b I'M — t3khx ace 46;24. TaxnM o6pa30M, 
ecan TH paBHa 5;33, T.e. ecan paanyc ZH axcueHTpa paBeH 60, to b HM 
t3khx nacrea 6yaeT 5;7, a b I'M — 2;10. noaTOMy ZM noaynnTca no aanHe 
paBHOH 59;47, a bch ZMr — 61;57 Taxoii ace Macro 97 . 

Tomho Tax ace, ecan yroa ArN paBeH 89;40 rpaaycaM, xaxnx b aeyx 
npHMbix yraax coaepacHTca 360, to ayra Ha AN paBHaeTca 89;40 rpaaycaM, 
xaxnx b xpyre, onncaHHOM oxoao npaMoyroabHoro TpeyroabHHxa TAN, HMeeTca 
360, a ayra Ha TN paBHa HeaocTaromnM ao noayoxpyacHOCTH 90;20 rpaaycaM. 
CaeaoBaTeabHO, H3 crsirHBaiomMx hx npsiMHx AN paBHa 84;36 nacTHM, xaxnx 
b ninoTeHy3e TA coaepacHTca 120, a TN 6yaer paBHa 85;6. TaxHM o6pa30M, 
earn npscMaa TA paBHa 3, to AN 6yaeT paBHa 2;7, TN — 2;8 h bch 
zrN — 64,5. BcaeacrBHe stoid rnnoTeHy3a ZA 6yaeT paBHa 64;7 TaxHM ace 
nacTHM 98 . OTCKJaa, ecan npHMyio ZA npnHHTb 3a 120, to AN 6yaeT paBHa 
3;58, h b cTOHiaeH Ha Hen ayre 6yaeT 3;48 rpaayca, xaxnx b xpyre, onHcaHHOM 
oxoao npHMoyroabHoro TpeyroabHHxa ZAN, coaepacHTca 360. TaxHM o6pa30M, 
yroa AZN 6yaeT HMeTh 3;48 rpaayca, xaxHx b a»yx npHMHX yraax coaepacHTca 
360, a Tax xax ATZ paBHaaca 89;40, to ocraTox AAZ paBeH 85;52 99 . Ho 
yroa AAA npeanoaaraeTca paBHHM 54;40 TaxHM ace rpaaycaM Bcaeacrane Toro, 
mto cBeTHao npn Ha6ax)aeHHHx OTcroaao ot anorea Ha 27;20 rpaaycoB, Tax 
hto h ocTaromHHca yroa ZAA 6yaeT coaepacaTb 31; 12 Taxon rpaayc 100 , xaxnx 
360 6yaeT b a»yx npaMHx yraax. CaeaoBaTeabHO, CToanjaa Ha Z3 ayra 6yaeT 
paBHa 31; 12 rpaaycy, xaxHx b oxpyacHOcro, onncaHHOii oxoao npaMoyroabHoro 
TpeyroabHHxa ZAS, 6yaeT 360, caMa ace npaMaa ZE 6yaer paBHa 32; 16 nacTHM, 
xaxnx b rHnoTeHy3e AZ coaepacHTca 120. rioaroMy, ecan b npaMOH AZ 6yaeT 
64;7 Macro, hhhmh caoBaMH, b paanyce ZA annunxaa — 22;30, to b npHMon 
SZ TaxHx Macren 6yaeT 17; 15, a xaxnx Macren b ninoTeHy3e ZA HMeeTCH 
120, TaxHx b npaMOH ZE 6yaer npH6aH3HTeabHO 92. TaxHM o6pa30M, cronmaH 
Ha ZE ayra 6yaeT paBHa 100;8 rpaaycaM 101 , xaxnx b oxpyacHOCTH oxoao 
npaMoyroabHoro TpeyroabHHxa ZAE coaepacHTca 360; yroa ace ZAE 6yaeT 
paBeH 100;8 rpaaycaM, xaxHx b a»yx npsiMHx yraax coaepacHTca 360. Ho 
aoxa3aHO, mto yroa ZAA coaepacnT 31;12 Taxoii ace rpaayc, a 0ZK — 3;48. 
CaeaoBaTeabHO, ocTaxnaniicH yroa KZA 6yaeT HMeTb 65;8 rpaaycoB 102 , xaxnx 
b asyx npsiMHx yraax coaepacHTca 360, nan 32;34, xaxnx 360 6yaeT b neTHpex 
npnMHx yraax. 

HTax, coraacHo OTOMy Ha6ax)aeHHK> naaHera OTCToaaa ot nepnren K 
annuHxaa Ha 32;34 rpaayca, a ot anorea, xoHenHO, Ha 212;34 rpaaycoB. Bo 
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BpeMH ace Hamero HaOaioaeHHa 6 hjio noKa3aHO, hto imaHeTa Haxoanaacb Ha 
99;27 rpaaycax ot anorea anHUHKjia. IlpoMeacyTOK no BpeMeHH Mexay o6ohmh 
H a6aK)aeHHHMH cocraBaaeT 402 emneTCKHx roaa, 283 ahh h npH6aH3HTeabHO 
131/2 nacoB. 3 to BpeMa coaepxnT 1268 ueanx B03BpameHHH aHOMaann naaHeTH, 
Tax xax 20 enmeTCKHx roaoB coaepacaT npn6aH3HTeabHO 63 nepnoaa, a b 400 
roaax hx 6yaeT 3ajcaioHaTbca 1260, ocraabHHe ace 2 roaa BMecTe c ao6aBOHHHMn 
aHHMH coaepacaT eme ueawx 8 o6opotob 103 . TaxHM o6pa30M, mh bnsichhjih, 
hto b TeneHHe 402 eraneTCKHx roaoB, 283 a»eH h 131/2 aacoB Mepicypnii, 
xpoMe 1268 ueanx BoccraHOBaeHHH aHOMaann, npomea aonoaHHTeabHo 246;53 
rpaaycoB, Ha KOTopue ero nojioaceHwe b Hame BpeMa npeBHmaao npeamecr- 
Byiomee. IIpHMepHO Taxaa ace npH6aBxa rpaaycoB noayaaerca h no npnBeaeH- 
HblM Bume HamHM Ta6jIHUaM. fleHCTBHTeabHO, Ha OCHOBaHHH hx mh 
npoH3BoanjiH HcnpaBJieHHa nepHoanaecKHx aBHaceHHH Mepicypna, o6pamaa 
3aaaHHHH npoMeacyTOK BpeMeHH b aHH, a noaHHe o6opoth aHOMaann BMecre 
c ao6aBKOH — b rpaaycH. Pa3aeanB xoaHaecTBO rpaaycoB Ha ancao aHen, mh 
noayaaeM cpeaHee aHeBHoe aBnaceHne aHOMaann Mepicypna, npHBeaeHHoe 


11. 06 anoxe nepHoaHaecKnx aBHaceHHH Mepxypna 

Hto6h noayaHTb HaaaabHHe noaoaceHHa naTH naaHeT aaa nepBoro roaa 
Ha6oHaccapa, b noaaeHb 1-ro ancaa ernneTcxoro Mecau,a Tot, xax mh sto 
caeaaan ana CoaHua h JlyHH, mh B3aan npoMeacyTOK Meacay 3 thm momchtom 
h 6oaee apeBHHM H3 Ha6aioaeHHH, xoTopoe 6anace k HeMy 105 . Oh noayaaerca 
paBHHM 483 emneTCKHM roaaM, 17 anaM h 18 aacaM 106 npH6aH3HTeabHO. 
3TOMy BpeMeHH cooTBeTcroyeT npH6aBaeHHe cpeaHero aBHaceHna aHOMaann 
190;39 rpaaycoB. Ecan mh bhmtcm [nocaeaHee] H3 noayaaiomHxca no 
HaSaroaeHHK) 212;34 rpaaycoB paccTOaHHa ot anorea, to aaa nepBoro roaa 
Ha6oHaccapa, b noaaeHb 1-ro ancaa ernnercKoro Mecapa Tot mh noayanM 
HaaaabHoe 3HaaeHHe aHOMaann 21;55 rpaayc ot anorea annunicaa, [cpeamoio] 
aoaroTy, oanHaxoByio c CoaHneM, T.e. 0;45 rpaaycoB Ph 6, anoren axcueHTpa 
Ha 11/6 rpaayce KaemHen, nocKoabKy 1/100 aoaa aaa BHiuenpHBeaeHHoro ancaa 
roaoB cocTaBHT npn6an3HTeabHo 41 / 21/3 rpaayca. XlencTBHTeabHO, hmchho Ha 
Taxyio BeanaHHy noayaeHHne b HauieM Ha6aroaeHHH 6 rpaaycoB KaemHen 
npeBHmaiOT H/6 rpaayc. 
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Kuuza X 


1. OnpeaeaeHwe noaoxeHwa anorea njiaHeTw BeHepa 296 

Bbirne mh H3JI0XHJIH rHnoTe3H o aBHaceHHH iuiaHeTH MepKypwH, onpeaeanaH 
BejIHHHHbl aHOMajlHH, fl aUH KOJIHMeCTBeHHylO XapaKTepHCTHKy nepHOflHMeCKHX 
3 BH*eHHH h HanajibHue anoxH. Hto xacaeTca iuiaHeTH BeHepa, to mm onsm. 
npeacae Bcero nccaeayeM, Ha xaxwx rpaaycax xpyra, npoBeaeHHoro aepe3 
cepeaHHH 3oanaKajibHMx co3Be3flHH, HaxoaHTca anoreft h nepHreii sxcueurpa 
Ha 0CH0B3HHH OaHHaXOBOCTH HaH 60 JIbHIHX OTKJIOHCHHH B OflHy H Ty ace CTOpOHy 1 . 
flaa 3T0ro mm He HMeeM apesHHx Ha6ajoaeHHH, xoTopMe mo*ho 6hjio 6m 
tohho coeaHHHTb b napy ouho c apyniM; Bee sto HccaeaoBaHHe mm npoBeaH 
Ha 0CH0B3HHH Ha6aK>aCHHH, CfleaaHHHX HaMH. 

CpeflH 3anHceft, ocraBjieHHHx HaM MaTeMaraxoM TeoHOM, mm HauuiH 
Ha6aroaeHne, 3anHcaHHoe hm b 16 roay AapnaHa, b Hoab c 21-ro Ha 22-e 
hhcjio eranercxoro Mecaua OapMyra; b hcm oh tobopht, hto b BewepHeM 
HaH6oabuieM paccToaHHH ot CoaHua naaHeTa BeHepa 6biaa Bnepean cepeaHHH 
Flaeaa Ha hx aaHHy; npa 3tom OHa Ha6aioaaaacb coBepniaroiuen CBoii nyTb 
HeMHoro roacHee sthx 3Be3a 2 . IlocKoabicy Toraa cepeaHHa Ilaeaa no othouichhio 
k HaoiHM HaaaabHMM towk3m Haxoawaacb Ha 3 rpaaycax Teabua, a hx aaHHa 
cocTaBaaeT npH6aH3HTeabHO II/2 rpaayc, BeHepa Toraa, oueBnaHO, Haxoanjiacb 297 
Ha 1 1/2 rpaayce Teabua. Tax xax cpeaHee CoaHue HaxoaHaocb Toraa Ha 
HI /4 rpaaycax Ph 6 , to Handoabinee ee BeaepHee paccroaHne 6biao paBHHM 
471/4 rpaaycaM 3 . 

B 4 roay Ahtohhh3 4 , b HOab c 11-ro Ha 12-e awcao ernneTcxoro Mecaua 
Tot mh Ha 6 aioaaaH yrpeHHioK) BeHepy b HaH 6 oabmeM paccroaHHH ot CoaHua; 
ot 3Be3aH Ha cpeaHeM xoaeHe BaH3HeuoB OHa OTCToaaa x ceBepy h BocToxy 
Ha 1/2 a^aMeTpa JlyHH 5 . YnoMaHyTaa HenouBnacHaa 3Be3aa Haxoanaacb roraa, 
no-HaiueMy, Ha 18 1/4 rpaaycax 5aH3HeuoB, Tax hto noaoaceHHe BeHepH 
npHuiaocb npH6aH3HTeabHO Ha 181/2 rpaaycoB; cpeaHee ace noaoaceHHe CoaHua 
6 Hao Ha 5 1 / 21/4 rpaaycax JIbBa. CaeaoBaTeabHo, HaH 6 oabmee yTpeHHee 
paccToaHHe oxa3aaocb Toraa paBHHM TeM ace cbmmm 47 1/4 rpaaycaM 6 . Tax xax, 
no nepBOMy Ha 6 aioaeHHio cpeaHee noaoaceHHe 6 biao Ha 14 1/4 rpaaycax Ph 6 , a 
no BTopoMy — Ha 51/2I/4 rpaaycax JIbBa, to cepeaHHa paccToaHHa Meacay hhmh 
no 3 oanaxy nonaaaeT Ha 25 rpaaycoB Teabua h Taxace CxopnnoHa; nepe3 3th 
tohxh h aoaaceH npoxoaHTb anaMeTp axcueurpa Meacay nepnreeM h anoreeM. 

Tom ho Tax ace b Ha6aioaeHHax TeoHa mh HaxoaHM, hto b 12 roay AapnaHa, 
b Honb c 21-ro Ha 22-e hhcuo ernneTcxoro Mecaua Arap yTpeHHaa BeHepa 
HaxouHuacb b HaH 6 oabuieM paccroaHHH ot CoaHua, oTcraBaa ot 3Be3aH Ha 29s 
xoHue roacHOro xpnaa JJeBH Ha anuny Ilaeaa, nan Ha 3Ty ace aJiHHy, 
yMeHbuieHHyio Ha co6crBeHHHH anaMeTp naaHeTH; npn stom naaHeTa 
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Ha6jiioaajiacb aBHacymeHcsi k ceBepy Ha paccroaHHH 1 JlyHbi 7 . Tax icaic 
ynoMHHyTaa 3Be3aa Haxoanaacb Toraa, no-HameMy, Ha 2 SV 2 V 3 V 12 rpaaycax 
JIbBa, to BeHepa Haxoanaacb Toraa npH6aH3HTeabHO Ha 1/3 nepBoro rpaayca 
X[eBbi, a cpeaHee noaoxeHne CoaHua 6hjio Ha 171 / 21 / 31/30 rpaaycax BecoB, Tax 
mto HaH6oabmee yTpeHHee paccroaHHe ot cpeaHero noaoaceHHa oxa3aaocb Toraa 
paBHbiM 47 1 / 21/30 rpaaycaM 8 . 

B 21 roay AapwaHa, BenepoM c 9-ro Ha 10-e nncao ernneTcxoro Mecapa 
Mexwp mh Ha6aroaaaH BeHepy b HaH6oabiueM paccroaHHH ot CoaHua; OHa 
6iaaa npH6aH3HTeabHO Ha V 3 awaMerpa JlyHbi Bnepean c3moh ceBepHOH 3Be3an 
h 3 nerapex b ueTHpexyroabHHxe, KOTopaa uaeT 3 a caeayiomeii, HaxoaameHca 
Ha npaMOH aHHHH c [aByMa] 3Be3paMH b naxy Boaoaea; npn otom BeHepa 
Ka3aaacb 3acaoHaroiaeH yxa3aHHyx) 3Be3ay 9 . 

Tax xax ynoMaHyTaa HenoaBHXCHaa 3Be3aa, no-HameMy, Haxoanaacb Ha 20 
rpaaycax Boaoaea, to BcaeacTBHe aroro BeHepa 6biaa Ha 19^5 rpaaycax 10 ; 
cpeaHee xe noaoxeHne CoaHua 6biao Ha 21/15 rpaaycax Ko3epora, h noaTOMy 
HaH6oabmee BeaepHee paccroaHHe oxa3aaocb paBHbiM tcm xce caMbiM 471/2 1/30 
rpaaycaM 11 . H cepeaHHbi paccroaHHH no 3oanaxy Mexay 17 1/2 V 3 V 30 rpaaycaMH 

299 BecoB b nepBOM Ha6ax)aeHHH h 2V\s rpaaycaMH Ko3epora BToporo HaOaroaCHHa 
npnxoaaTca onaTb npH6aH3HTeabHO Ha 25 rpaaycoB CxopnHOHa h Teabua 12 . 

2. O BeaHHHHe annunxaa BeHepbi 

HTax, b Hame BpeMa anoreii h nepnren axcuem-pa HaxoaaTca Ha 25 rpaaycax 
Teabpa h CxopnHOHa, xax 6biao ycraHOBaeHO h3mh npn noMonjH Bbimeyxa- 
3aHHoro. B cootbctctbhh c sthm mu onaTb OTHcxHBaan noayaaiomHeca 
HanOoabmHe paccToaHHa ot cpeaHHx noaoxceHHH CoaHua, xoTopue HMean Mecro 
Ha 25 rpaaycax Teabua h CxopnnoHa 13 . 

B nepeaaHHhix HaM Ha6ax)aeHHax TeoHa mh HaxoanM, hto b 13 roay 
AapnaHa, b HOMb co 2-ro Ha 3-e [ancao Mecapa] SnHtJm, yTpoM BeHepa 
Haxoanaacb b Han6oabiueM paccroaHHH ot CoaHua Ha 1 V5 rpaayce, npeamecreya 
npaMOH, npoBeaeHHofi aepe3 nepeaHiox) H3 Tpex 3Be3a b roaoBe Ob Ha h 3Be3ay 
Ha ero xe 3aaHeM 6eape, npnneM paccroaHHe ee ao nepeaHen 3Be3aH b roaoBe 
6hiao b aea pa3a 6oabme paccroaHHH ao 6eapa. Toraa nepeaHaa H3 Tpex 3Be3a 

300 b roaoBe 0bh3 Haxoanaacb, no-HauieMy, Ha 63/5 rpaaycax h 6biaa Ha 71/3 
rpaaycoB ceBepHee cpeaHen aHHHH 3oanaxa. 3Be3aa ace Ha 3aaHeM 6eape 0bh3 
HaxoaHTca Ha 141/21/4 rpaaycax h 6biaa Ha 51/4 rpaaycoB roacHee cpeaHen aHHHH 
3oanaxa 14 . CaeaoBaTeabHo, BeHepa Haxoanaacb Ha 103^ rpaaycax 0bh3 h 6hiaa 
Ha I1/2 rpaayc K)XHee cpeaHen aHHHH 3oanaxa. TaxHM o6pa30M, nocxoabxy 
cpeaHee noaoxeHne CoaHua Haxoanaocb Toraa Ha 257/s rpaaycax Teabua, 
HaH6oabmee paccroaHHe ot cpeaHero noaoaceHHa noayuaeTca paBHbiM 44 Y 5 
rpaaycaM 15 . 

B 21 roay AapnaHa, BeuepoM co 2-ro Ha 3-e uncao eraneTCxoro Mecaua 
Th6h mh Ha6ax)aaaH BeHepy b Han6oabmeM paccroaHHH ot CoaHua; cpaBHHBaa 
ee noaoaceHne OTHOCHTeabHO 3Be3a Ha porax Ko3epora, mh ycraHOBHan, mto 
OHa Haxoanaacb Ha I 2 V 2 V 3 ero rpaaycax 16 , Toraa xax cpeaHee noaoxeHHe 
CoaHua 6huo Ha 251/2 rpaaycax CxopnHOHa, Tax hto Han6oabuiee ee paccroaHHe 
ot cpeaHero noaoxeHHa oxa3aaocb paBHHM 471/3 rpaaycaM 17 ; BcaeacTBHe aroro 
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craao hcho, mto anoren 6yaeT Ha 25 rpaaycax Teabua, a nepwreii Ha 25 
rpaaycax CxopnnoHa. H HaM craao hchhm, mto axcueHTpnaecxHH xpyr, HecymHH 
annunica BeHepw, 6yaeT HenoaBHacHNM, noTOMy hto bo Bcex apyrnx Mecrax 
cpeaHeft jihhhh 3oanaxa cyMMa o6ohx HaH6oabmHx 
OTKjiOHeHHH b Ty h apyryio cropoHy ot cpeaHero 
noaoaceHHa oxa3biBaaacb He MeHbme cyMMhi, xoTopaa 
noaynaaacb aaa noaoaceHHH b Teabue, h He 6oabme 
cyMMbi, KOTopaa 6biaa b CxopnnoHe 18 . 

yCTaHOBHB 3T0, B03bMCM SXCUeHTpHHeCXHH Kpyr 

ABr, no KOTopoMy Bceraa aBnaceTca annunica BeHepu 
[pnc. 10.1 ]. IlycTb AT 6yaeT ero anaMeTpoM, Ha 
kotopom b TOHKe A npeanoaoacHM HaxoaamHMca 
ueHTp SKCueHTpa, a b E — ueurp 3oanaxa; nycrb 
TOHKa A 6yaer cooTBeTCTBOBaTb 25 rpaaycaM Tejibua. 
Boxpyr Tonex A h T onnraeM paBHbie 3nHu,HKjibi c 
TOHKaMH Z h H; npoBeaa xacaTeabHue EZ h EH, 
coeaHHHM npaMbiMH AZ h FH. Tax xax Tenepb 
HaxoaaiHHHca b ueurpe 3oanaxa yroa AEZ crarHBaeT 
HaHfJojibinee paccroaHHe njiaHena b anoree, npeano- 
aaraeMoe paBHNM 44Vs rpaaycaM, to oh paBHaerca 
44;48 rpaaycaM, xaxnx Henape npaMbix yraa coaepacaT 360, hjih 89;36, xaxnx 
360 6yaeT b aeyx npaMbix yraax. TaxnM o6pa30M, CToanjaa Ha npaMoii AZ 
ayra 6yaeT paBHa 89;36 rpaaycaM, xaxHx b xpyre oxoao npaMoyroabHoro 
TpeyroabHHxa AEZ coaepacirrca 360; Haxoaanjaaca ace noa Hen npaMaa AZ 
6yaeT paBHa npH6aH3HTeabHO 84;33 aacraM, xaxnx b nmoTeHy3e AE 
coaepacHTca 120. Tohho Tax ace, nocxoabxy yroa TEH crarHBaeT Han6oabinee 
paccroaHHe b nepHree, npeanoaaraeMoe paBHbiM 471/3 rpaaycaM, oh 6yaer paBeH 
47;20 rpaaycaM, xaxnx b aeTbipex npaMbix yraax coaepacnTca 360, HaH 94;40, 
xaxnx 360 6yaeT b a»yx npaMbix yraax. TaxHM o6pa30M, ayra Ha TH 6yaeT 
paBHa 94;40 rpaaycaM, xaxnx b xpyre oxoao npaMoyroabHoro TpeyroabHHxa 
rEH coaepacHTca 360; Haxoaamaaca ace noa Hen npaMaa TH 6yaeT paBHa 
npH6aH3HTeabHO 88;13 aacraM, xaxnx b ninoTeHy3e Er 6yaeT 120. H, 
caeaoBaTeabHO, ecaH paanycbi TH nan AZ annuHxaa paBHu 84;33, a npaMaa 
AE — 120, to Er 6yaeT HMeTb 115; 1 Taxnx qacTeii 19 , a Bca AT, xohchho, — 
235; 1, noaoBHHa ee, AA, — npH6aH3HTeabHO 117;30; ocTaTox ace AE Meacay 
ueHTpaMH 6yaeT paBeH 2; 29. EcaH paawyc AA axcueHTpa B3aTb 3a 60 aacreH, 
to b paccroaHHH AE Meacay ueHTpaMH Taxnx Macren 6yaeT npH6an3HTeabHO 
I 1 / 4 , a paanyc AZ snnuHxaa 6yaeT hx HMeTb 431/6 20 . 



3. 06 OTHOiueHHHX axcueHTpHCMTeTOB naaHeTbi BeHepa 

Tax xax He BnoaHe acHO, 6yaeT an paBHOMepHoe aBnaceHne snnuHxaa 
coBepmaTbca Boxpyr tohxh A, to mu h 3aecb BH6paan a»a HaH6oabmHx 
paccToaHna b npoTHBonoaoacHhie cropoHH, npnneM cpeaHee noaoaceHne CoaHua 
b o6ohx caynaax OTcroaao Ha aeTBepTb xpyra ot anorea 21 . OaHO H3 hhx mh 
Ha6aioaaaH b 18 roay AapnaHa, b HOMb co 2-ro Ha 3-e nncao eraneTcxoro 
Mecapa OapMyra; BeHepa yTpoM Haxoanaacb b HaH6oabmeM paccroaHHH ot 
CoaHua. EcaH cpaBHHTb ee noaoaceHHe co 3Be3aoH, Ha3biBaeMOH AHTapec, to 
OHa 6hiaa Ha IH/ 2 I/ 3 I /12 rpaaycax Ko3epora; cpeaHee noaoaceHne CoaHua 6hiao 
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Toraa Ha 251/2 rpaaycax Boaoaea, Tax hto yTpeHHee HaH6oabmee OTKjiOHeHHe 
ot cpegHero noaoaceHHH cocraBaaao 431/2 l/i 2 rpaayca 22 . 

Bropoe noaoaceHwe mh Ha6ax)aaaH b 3 roay Ahtohhh 3, BeaepoM c 4-ro 
Ha 5-e hhcjio eraneTcxoro Mecaua OapMyra, xoraa BeHepa 6hiaa b HaH6oabmeM 
paccTOHHHH ot CoaHua. CoraacHO npon3BeaeHHOMy cpaBHeHHio ee noaoaceHHH 
c caMoii 6aecTHmeH H3 Tnaa OHa Haxoanaacb A « 

Ha 131/21/3 rpaaycax 0 bh 3, a cpejjHee noao- 
xeHwe CoaHua 6hiao Toace Ha 251/2 rpaaycax 
Boaoaea. TaxHM o6pa30M, h 3aecb Han6oabmee 

BeaepHee oTKaoHeHHe ot cpeaHero noaoaceHHH z ^ -\ 

OKa3aaocb paBHNM 481/3 rpaaycaM 23 . / 7 \ \ 

YCTaHOBHB 3T0, B03bM6M flHaMeTp ABF // \ 

axcuewrpa [pnc. 10.2], npoxoaamHH aepe3 A / I 

anoreft h nepHreft; npeanoaoacHM, hto roaxa ®' / J 

A HaxoaHTca noa 25 rpaaycoM Teabua, a B B _ _lol 

6yaeT ueHTpoM 3oawaxa. nocraBHM ce6e 3aaa- ^ jr~ 

new onpeaeaHTb ueHTp, Boxpyr xoroporo, xax 
mh CKa3aaH, coBepmaerca paBHOMepHoe a»H- 
aceHHe annuHxaa. riycTb oh 6yaer b Toaxe 
i A; npoBeaeM aepe3 Hero AE, nepneHanxyaap- r Phc 1Q2 

Hyx) x AT, hto6h cpeaHee noaoaceHwe 

annuHxaa oTCToaao ot anorea Ha aeTBepTb oxpyacHOCTH, xax b HaSaioaeHHHx. 
Bo3bMeM coraacHO BbimeynoMHHyThiM Ha6aioaeHHHM Ha otom nepneHaHxyaape 
ueHTp E anHUHxaa; onncaB oxoao Hero annuHxa ZH, npoBeaeM H3 B x 
nocaeaaeMy xacaTeabHbie BZ h BH h coeanHHTeabHHe npaMwe BE, EZ h 
EH. 


Tax xax b paccMaTpHBaeMOM cpea«eM noaoaceHHH HaH6oabmee yTpeHHee 
paccroHHHe npeanoaaraeTca paBHUM 431 / 21/12 rpaaycaM, a BeaepHee — 481/3 
rpaaycaM, to Becb yroa ZBH aoaaceH paBHHTbca 91 ;55 rpaaycy, xaxHX b 
aenapex npaMbix yraax 6yaeT 360 24 . CaeflOBaTeabHO, noaoBHHa ero — yroa 
ZBE — 6yaeT paBeH Toace 91;55 rpaaycy, xaxwx 360 6yaeT b aeyx npaMHx 
305 yraax. TaxHM o6pa30M, ayra EZ 6yaeT paBHa 91;55 rpaaycy, xaxHx b 
oxpy*HOCTH oxoao npaMoyroabHoro TpeyroabHHxa BEZ coaepacnTca 360; caMa 
ace npaMaa EZ 6yaeT paBHa 86; 16 aacraM, xaxwx b nnnoTeHy3e BE HMeerca 
120. CaeaoBaTeabHO, ecan paawyc EZ annuHxaa paBeH 43; 10 aacTHM, to b 
npscMOH BE TaxHx aacren 6yaeT 60;3. 

Haaee, Tax xax pa3HOCTb ynoMaHyrax HaH6oabmHx paccroHHHH, paBHaa 
4;45 rpaaycaM, aBaacaw coaepacwT pa3HOCTb, cooTBeTCTByiomyK) b otoh Toaxe 
3oaHaxaabHOH aHOMaann h H3MepaiomyiocH yraoM BEA 25 , to yroa BEA aoaaceH 
paBHHTbca 2;22,30 rpaaycaM, 360 xoTophix cocraBaaxiT aeTHpe npaMbix yraa, 
wan 4;45 TaxHM, 360 xotophx 6yaeT b aByx npaMbix yraax. TaxHM o6pa30M, 
CToamaa Ha BA ayra 6yaer paBHa 4;45 rpaaycaM, xaxnx b oxpyacHocrH oxoao 
npaMoyroabHoro TpeyroabHHxa BAE HMeeTca 360, caMa ace npaMaa BA 6yaer 
paBHa npH6aH3HTeabHo 4;59 aacraM, xaxnx b ranoTeHy3e HMeerca 120. Ecaw 
npaMaa BE paBHa 60;3, a paanyc annuHxaa — 43; 10, to b BA TaxHx nacrea 
6yaer npH6aH3HTeabHo 21 / 2 . Ho 6biao aoxa3aHO, aro npaMaa Meacay ueHTpoM 
B 3oawaxa h ueHTpoM axcuempHaecxoro xpyra, Ha xoTopoii 6yaer Bceraa 
HaxoaHTbca ueHTp anwuHxaa, cocraBaaeT I1/4 Taxyx) ace aacrb, Tax aro OHa 
6yaeT noaoBHHOH BA. CaeaoBaTeabHO, ecan mh pa3aeaHM BA nonoaaM b 
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•ronxe 0, to mojkho noica3aTh, hto ecjiH paaHyc 0A axcueurpa, Hecymero 
anHUHKji, noao*HTb paBHHM 60, to b xaacaoii H3 npsiMHx B0 h 0A Mexay 306 
ueHTpaMH 6yaeT I 1/4 nacTh, a b paawyce EZ annuHxaa — 43; 10 26 Taxne 
qacTH. 


4. 06 HcnpaBjieHMH nepHOjHHecxHx aBHxeHHH BeHepw 

BoT T3XHM o6pa30M MbI npHHSUIH OCHOBHblO npeanOJIOJKCHHH H yCTaHOBHJIH 
cooTHomeHHH Mexay aHOMajiHsiMH. riocae aroro aaa onpeaeaeHHii nepnoaH- 
wecKHx aBHxeHHH luiaHeTbi h Ha^ajibHbix anox mm b 3 suih aea HaaeacHHx 
HaOaioaeHHH — oaHO Hame, a apyroe H3 apeBHHx 27 . 

Bo 2 roay AHTOHHHa, b emneTCxoM Mecaue Th 6 h, c 29-ro Ha 30-e hhcjio 
mn Ha6jiioaajiH npH noMomw acTpoaaSnn BeHepy nocae ee HaH6oabmero 
yTpeHHero yaaaeHHH, cpaBHHBaa ee c Kojiocom; BnaHMoe ee noaoxeHHe 6 hjio 
H a 61/2 rpaaycax CKopnHOHa. Toraa OHa Haxoamiacb Ha npaMOH aHHHH Mexay 
caMOH ceBepHoii H3 3Be3a bo Ji6y CxopnHOHa h bhjihmhm ueHTpoM JlyHH; OHa 
npeamecTBOBajia peHTpy JlyHH Ha nojiOBHHy toto paccroaHHa, Ha xoTopoe OHa 
OTCTaBana ot caMOH ceBepHOH 3Be3aH bo a6y Cxopmuma 28 . Ho BHmeynoMsmyTasi 
HenoaBHXHaa 3Be3aa no OTHomeHHio k HamHM HanaabHHM tomk3m Haxoanaacb 
Ha 6;20 rpaaycax CxopnHOHa h 6biaa Ha 1;20 rpaayc ceBepHee cpeaHeii aHHHH 
3oawaxa; BpeMH ace Ha6aK>aeHHH cooTBeTCTBOBaao 
41/21/4 paBHoaeHcraeHHHM nacaM nocjie noayHOHH, Tax 307 
xax npw noaoaceHHH CoaHua Ha 23 rpaaycax CTpeabua 
no acrpoaa6rai b MepHflHaHe ctohji 2-h rpaayc JJeBH 29 , 
h b aro BpeMH cpeaHee noaoaceHHe CoaHua 6bLao Ha 
22;9 rpaaycax CTpeabua, a JlyHH — Ha 11;24 rpaaycax 
CxopnHOHa; OTCHHTHBaeMaa ot anorea aHOMaawa coc- 
TaBaaaa 87;30 rpaaycoB, a paccTOHHHe JlyHH no mHpoTe 
ot ceBepHoro npeaeaa paBHaaocb 12;22 rpaaycaM. Ha 
0CH0B3HHH 3Toro TOHHoe noaoaceHHe n,eHTpa JlyHH [no 
aoaroTe] 6biao Ha 5;45 rpaaycax CxopnHOHa h [no 
mnpoTe] Ha 5 rpaaycax ceBepHee cpeaHeii aHHHH 
3oanaxa. B AaexcaHapHH ace OHa 6biaa BnaHa no aoaroTe 
Ha 6; 45 rpaaycax CxopnHOHa h ceBepHee cpeaHeii 3 hhhh 
3oanaxa Ha 4;40 rpaayca 30 . CaeaoBaTeabHO, noaoxeHHe 
BeHepH 6buio Ha 6;30 rpaaycax CxopnHOHa h Ha 2; 40 
rpaaycax ceBepHee cpeaHeii aHHHH 3oanaxa 31 . 

ycraHOBHB aro, B03bMeM npoxoasnunii nepe3 anoreii 
anaMeTp ABrAE [pnc. 10.3], ripeanoaoxHM, hto Tonxa 
A cooTBeTCTByeT 25 rpaaycaM Teabua, Tonxa B 6yaer 
toh, oxoao xoropoH paBHOMepHO BpaiuaeTcsi annuHxa, 
Tonxa T 6yaeT ueHTpoM axcuempHnecxoro xpyra, no 
xoTopoMy nepeMemaeTCH ueHTp annuHxaa, a A — ueHTpoM 3oanaxa. Tax xax 
cpeaHee noaoxeHHe CojiHua b paccMaTpHBaeMOM Ha6ax>aeHHH 6 hjio Ha 22; 9 
rpaaycax CTpeabua, to cpeaHee noaoaceHne annuHxaa 6hiao Ha paccroHHHH 
27;9 rpaaycoB ot nepnresi E b HanpaBaeHHH nocaeaoBaTeabHOCTH 3HaxoB 32 . 
ITpeanoaojKHM, hto ueHTp annunxaa HaxoaHTCH b Tonxe Z; onncaB oxoao Hero 
anniuixa H0K, npoBeaeM coeanHHTeabHHe npscMHe AZH, TZ h BZ0. H3 308 
Tonex T h A Ha npscMyx) BZ onycTHM nepneHanxyaapn TA h AM; npeanoaoacHB, 
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hto iuianeTa naxoaHTca b Toaxe K, npoBeaeM coeanHHTeabHHe npainbie AK h 
ZK h onycTHM nepneHaHxyaap ZN. IlocTaBHM 3aaaneH onpeaeaHTb ayry ©K, 
Ha xoTopyro iuianeTa otctoht [b momcht Ha6aioaeHHa ] ot anorea © annnHxaa 33 . 

Tax xax yroa EBZ paBeH 27;9 rpaaycaM, 360 xotophx cocTaBjiaroT aeTbipe 
npaMbix yraa, hjih 54; 18 rpaaycaM, 360 xotopmx paBHbi a»yM npaMbiM yraaM, 
to croamaa Ha TA ayra 6yaeT paBHa 54;18 rpaaycaM, xaxHx b onncaHHOH 
oxoao npaMoyroabHoro TpeyroabHHxa BrA oxpyxHocrH coaepxHTCa 360, a ayra 
na BA paBHa ocraiomHMca ao noayoxpyxHocrH 125;42 rpaaycaM. CaeaoBa- 
TeabHO, H3 Haxoaamnxca noa hhmh npaMbix TA 6yaeT paBHa 54;46 aacraM, 
xaxHx b nmoTeHy 3 e Br coaepxHTCa 120, a BA 6yaeT HMeTb 106;47 t3xhx 
xe aacTeii. TaxHM o6pa30M, ecaH npaMaa Br paBHa 1; 15, a paanyc TZ 
axcpeHTpa — 60, to b TA Taxnx aacreii 6yaer 0;34, a b BA — 1;7. Ilocxoabxy 
XBaapaT na Zr, yMeHbnieHHMH XBaapaTOM Ha TA, aaeT XBaapaT na ZA, 
nocaeanaa npaMaa 6yaeT Toxe paBHa npH6aH3HTeabHo 60 t3xhm xe aacraM. 
Ho MA paBHa AB, a AM BaBoe 6oabme TA BcaeacTBHe toto, hto Br paBHa 
TA. TaxHM o6pa30M, ZM 6yaer paBHa ocraiomHMca 58;53 aacraM, a AM — 
1;8 Taxoii xe aacTH. BcaeacTBHe aroro ranoTeHy3a ZA 6yaeT Toxe 
npH6aH3HTeabHo paBHa 58;54. EcaH npaMyio ZA noaoxHTb paBHoft 120, to 
AM 6yaeT paBHa 2; 18, a croamaa Ha Hen ayra paBHa 2; 12 rpaaycaM, xaxnx 
b onncaHHOH oxoao npaMoyroabHoro TpeyroabHHxa AZM oxpyxHocra 6yaeT 
360. TaxHM o6pa30M, yroa BZA 6yaeT paBeH 2; 12 rpaaycaM, xaxnx b asyx 
npaMbix coaepxcHTca 360, a Becb yroa EAZ paBeH 56;30 TaxHM xe rpaaycaM. 
Ho yroa EAK paBeH 18;30 rpaaycaM, xaxux b aeTbipex npaMbix yraax 
coaepxHTca 360, h6o hmchho na Taxoe ancao rpaaycoB naaHeTa bo BpeMa 
HafiaioaeHHa npeamecrBOBaaa nepnreio E, T.e. 25 rpaaycaM CxopnnoHa; ecaH 
xe caHTaTb 360 rpaaycoB 3a aBa npaMux yraa, to b yrae EAK Taxnx rpaaycoB 
6yaeT 37. CaeaoBaTeabHo, Becb yroa KAZ 6yaeT paBeH 93;30 rpaaycaM, xaxnx 
b a»yx npaMbix yraax coaepxHTCa 360, a ayra Ha ZN paBHa 93;30 rpaaycaM, 
xaxnx b onncaHHOH oxoao npaMoyroabHoro TpeyroabHHxa AZN oxpyxHocrH 
6yaeT 360. Croamaa noa Hen npaMaa ZN 6yaeT paBHa 87;25 aacraM, xaxnx 
b ZA coaepxHTca 120; ecaH noaoxHTb ZA paBHOH 58;54, T.e. ecaH paanyc 
ZK annnHxaa B3aTb 3a 43;10, to b ZN Taxnx nacrea 6yaeT 42;54. EcaH 
nmoTeHy3y ZK B3aTb 3 a 120, to ZN 6yaer paBHa 119; 18, a cooTBeTCTByromaa 
cPi ayra — 167;38 rpaaycaM, xaxnx b onncaHHOH oxoao npaMoyroabHoro 
TpeyroabHHxa ZKN oxpyxHocra HMeeTca 360 34 . H, 3HaanT, yroa ZKA 6yaeT 
paBeH 167;38 rpaaycaM, xaxux b ZAK npeanoaaraeTCa 93;30, a bo bccm yrae 
KZH — 261;8. floxasano, hto yroa BZA nan HZ© paBeH 2; 12 thkhm xe 
rpaaycaM; CaeaoBaTeabHo, ocraiomHHCa yroa ©ZK 6yaeT paBeH 258;56 rpaaycaM, 
xaxnx b asyx npaMbix yraax HMeeTca 360, nan 129;28, xaxnx b aeTbipex 
npaMbix yraax 6yaeT 360. TaxHM o6pa30M, b paccMaTpHBaeMoe BpeMa naaneTa 
Benepa oTcroaaa ot anorea © annpHxaa Ha noayaeHHbie 129; 28 rpaaycoB b 
nanpaBaeHHH npoTHB nocaeaoBaTeabHocrH 3HaxoB; b HanpaBaeHHH xe nocae- 
aoBaTeabHOCTH 3HaxoB b aBHxeHHH [no annuHxay ], cooTBeTcrayiomeM runoTe- 
3aM, — na ocraromHeca ot noaHon oxpyxHOCTH 230;32 rpaaycoB, hto h 
TpeOoBaaocb onpeaeaHTb. 

H3 apcBHHx Ha6aioaeHHH mm b35uih to, xoTopoe THMoxapnc 3 anHCHBaeT 
Tax: b 13 roay OnaaaeawJja, b ernnercxoM Mecape Mecope, b noab c 17-ro 
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Ha 18-e ancno, b 12-m homhom aacy ruiaHeTa BeHepa HaOnxwanacb tohho 
noKpHBaromeH 3Be3ny, npoTHBononoxHyio XHeny. Y Hac 3Ta 3Be3na 6yneT 
toh, xoTopaa ctoht 3a 3Be3flOH b xoHue ioxhoid xpbina HeBbi 35 . B nepBOM 
roay AHTOHHHa oHa 6buia Ha 81/4 rpanycax J3,eBM. riocxonbxy ron HaOnxifleHHa 
6wji 476 nocne Ha6oHaccapa, a anoxa Ha6oHaccapa cooTBeTCTByeT 884 rony 
go Haaana uapcTBOBaHna AHTOHHHa, Tax hto b npoMexyToaHiae 408 neT 
ABHxeHHe HenoflBHXHHx 3Be3n h anoreeB cocraBjiaeT npn6jiH3HTenbHo 41/12 rpa- 
nyca, to aCHo, ara miaHeTa BeHepa Haxonnnacb Ha 4V(, rpanycax fleBH, a 
nepHreii axcueHTpa — Ha 20 1 / 21 / 31/12 rpanycax CxopnnoHa 36 . M 3flea> Taxxe 
BeHepa yxe nponina CBoe HanSojibiuee yTpeHHee OTKJioHeHHe. HeHCTBHTejibHo, 
aepe3 4 ahh nooie ynoMaHyToro Ha6moneHHa, b Hoab c 21-ro Ha 22-e ancno 
Mecope OHa, xax moxho cynnTb no oioBaM THMoxapnca, Haxonnnacb no 
oTHoineHHio k HauiHM HaaanbHbiM TOMKaM Ha 81 / 21/3 rpanycax ZIeBhi 37 , a cpeflHee 
nonoxeHne CojiHua b nepBOM HaOnioneHnn 6buio Ha 17;3 rpanycax Kneumeii, 
b oieflyromeM xe — Ha 20;59 rpanycax Knenmen, Tax hto anoHranna b nepBOM 
HaOniofleHHH 6t>uia paBHOH 42;53 rpanycaM, a bo btopom — 42;9. 

B cootbctctbhh c 3thmh flaHHWMH B03bMeM cHOBa aHanornaHyio (Jinrypy 
[pwc. 10.4], b xoTopoii, oflHaxo, HanpaBneHne ot nepnrea x annunxny 6yneT 
npoTHB nooienoBaTeJibHocTH 3HaxoB 38 , Tax xax cpeflHee nonoxeHne annu,nxna 
6bijio Ha 17;3 rpanycax KneniHeii, a nepHrea — Ha 20;55 rpanycax CxopnnoHa. 
Tenepb Ha ocHOBaHHH aroro yron EBZ 6yneT paBeH 33;52 rpanycaM, xaxnx b 
aeTbipex npaMbix yrnax conepxnTca 360, hjih 67;44 
rpanycaM, xaxnx 360 6yneT b nByx npaMhix yrnax; 
nyra, CToamaa Ha TA, paBHa 67;44 rpanycaM, xaxHx 
b onHcaHHoii oxono npaMoyronbHoro TpeyronbHHxa 
BrA oxpyxHOCTH HMeeTca 360, a nyra Ha BA paBHa 
ocraKJinHMCH no nonyoxpyxHocrn 112; 16 rpanycaM. 
CnenoBaTenbHO, H3 ctohuihx non hhmh npaMbix TA 
6yneT paBHa 66;52 aacraM, xaxnx b rnnoTeHy3e Br 
conepxnTca 120, a BA — 99;38 t3xhm xe aacraM. 
Earn npaMaa Br paBHa 1; 15 aacrw, a pannyc TZ 
axcueHTpa — 60, to b TA TaxHx aacreii 6yneT 0;42, 
a b BA — 1;2. H Tax xax XBanpaT Ha TZ, 

yMeHbineHHHH XBanpaTOM Ha TA, naeT XBanpaT Ha 
ZA, to nnwHa nocnenHeii npaMoii 6yneT paBHa 
npn6nn3HTenbHo 60 thxhm xe aacraM. Ho Ha ocHOBamm 
Toro xe, aio h Bbirne, BA paBHa AM, a AM BflBoe 
(xuibine TA. TaxHM o6pa30M, ocraTox ZM 6yneT paBeH 
58;58, a AM — 1;24. Ha tom xe ochob3hhh 

ranoTeHy3a ZA paBHaeTca npH6nH3HTenbHo 58;59. H, 
CnenoBaTenbHO, ecnH nonoxwTb ZA paBHOH 120, to b 
AM TaxHx aacreii 6yneT 2;51, a cramBaeMaa ex) nyra 6yneT paBHa 2;44 
rpanycaM, xaxHx b onncaHHon oxono npaMoyronbHoro TpeyronbHHxa ZAM 
oxpyxHocrH conepxnTca 360. Yron BZA 6yncr paBeH 2;44 rpanycaM, xaxHx 
b flByx npaMbix yrnax conepxnTca 360, a Becb yron EAZ — 70;28 TaxHM xe 
rpanycaM. Ho yron EAK, Ha xoTopbiii nnaHeTa otctoht ot nepHrea b 
HanpaBneHHH npoTHB nocnenoBaTenbHocTH 3HaxoB, paBeH 76;45 rpanycaM, xaxnx 
b aeThipex npaMbix yrnax 6yneT 360, hah xe 153;30, xaxnx 360 conepxHTca 
b flByx npaMbix yrnax. TaxHM o6pa30M, ocTaxminnca yron ZAK paBeH 83;2 
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rpaaycaM, k3khx b onncaHHoii oxoao npsiMoyrojibHoro TpeyroabHHxa AZN 
OKpyjKHOCTH HMeeTCH 360; n, caeaoBaTeabHO, croaipaa noa hhm npaMaa ZN 
6yaeT paBHa aacTHM, k3khx b rnnoTeHy3e ZA HMeerca 120. Ecjih xe noaoxnTh 
ranoTeHy3y paBHoft 58;59, T.e. ecan paanyc ZK annpHxaa 6yaeT 43; 10, to b 
ZN t3khx nacreS 6yaeT 39;7. HTax, ecjiw rnnoTeHy3a ZK paBHa 120, to b 
npHMoil ZN t3khx nacrei! 6yaeT 108; 45, a croaipaa Haa Hen ayra 6yaeT HMeTb 
npH6aH3HTeabHo 130 rpaaycoB, xaxHx onncaHHaa oxoao npaMoyroabHoro 

314 TpeyroabHHxa ZKN oxpyxHocTb coaepxHT 360. Yroa AKZ 6yaeT paBen 130 
rpaaycaM, xaxHx b yrae ZAK coraacHo npeanoaoxeHHio 6uao 83;2, h Becb 
yroa ©ZK 6yaeT coaepxaTb hx 213;2. Ho coraacHo aoxa3aHHOMy yroa BZA, 
T.e. HZ©, HMeeT hx 2;44; h, 3H3hht, Becb yroa HZK 6yaeT HMeTb 215;46 
rpaaycoB, KaKHx B aoyx npaMbix yraax 6yaeT 360, nan xe 107;53 rpaaycoB, 
k3khx 360 6yaeT b aeTHpex npaMux yraax 39 . TaxHM o6pa30M, b pacCMaTpHBa- 
eMoe BpeMa naaHeTa BeHepa oTcroaaa ot anorea H annpHxaa b HanpaBaeHHH 
nocaeaoBaTeabHocrH 3HaxoB na 252;7 rpaayca, HeaocTaioiaHx ao noanoH 
oKpyxHoc™; 3 to h TpeSoBaaocb noxa3aTb. 

Bo BpeMa ace Hamero HaSaroaeHHa naaHera Toxe OTCroaaa ot anorea 
amipnioia na 230;32 rpaaycoB; BpeMa Mexay aeyMa Ha6aioaeHHaMH coaepxHT 
409 ernneTCKHx roaoB h npn6aH3HTeabHO 167 aHew h oxBaTMBaeT 255 noaHHx 
B03BpaiaeHHfi anoMaaHH, Tax xax 8 ernneTCKHx roaoB paBHaioTca npn6aH3HTeab- 
ho 5 nepnoaaM B03BpaiqeHHa, a 408 roaoB aaiOT 255 nepnoaoB; ocTaioipHHca 
1 roa BMecTe c npH6aBaaeMMMH 3 hhmh 6 yaeT MeHbiue BpeMeHH oanoro 
B03BpameHHa. TaxHM o6pa30M, mh BbiacHHan, hto b TeaeHHe 409 enmeTCXHx 
roaoB h 167 aneft naaHeTa BeHepa, xpoMe 255 noaHbix B03BpameHHH no 

315 aHOMaann, npomaa eme no annpnxay 338;25 rpaaycoB, Ha xoTopue ee 
noaoxeHne b name BpeMa npeBocxoaHT HMeBraeeca b nepBOM Ha6aroaeHHH. 
npHMepHo Taxyro xe ao6aBxy no ancay rpaaycoB aaiOT h npHBeaeHHhie Burne 
TadanpH cpeaHHx aBHxeHHft, ecan bbccth nonpaBxy Ha ynoMHHyToe H36uToaHoe 
aBHxeHHe, npHaeM BpeMa HyxHo npeBpaTHTb b ann, a Bee B03BpameHHa BMecre 
c h36mtxom — b rpaayca. Ecan ancao rpaaycoB pa3aeaHTb Ha aHcao aHeii, 
to noayaHTca aaHHoe Burne aaa BeHepbi cpeaHee aHeBHoe aBHxeHHe no 
aHOMaann 40 . 


5. 06 anoxe nepnoaHaecKHx aBHxeHHH BeHepbi 

HaM ocraeTca eme ycraHOBHTb anoxn nepHoanaecxHx aBHxeHHii, cooTBeT- 
CTByromne noayaHio 1-ro ancaa eraneTCxoro Mecapa Tot b nepBbin roa 
papcTBOBaHHB Hafxmaccapa; aaa aroro mh onaTb B3aan BpeMa, npomeamee ot 
H ero ao 6oaee apeBHero H3 paccMOTpeHH hx Ha6aroaeHHii. 3 to BpeMa noayaaeTca 
paBHHM 475 ernneTCXHM roaaM h npH6aH3HTeabHO 346 I/ 2 I /4 aHaM. B croaOpax 
aaa aHOMaann aTOMy BpeMeHH cooTBeTcrayeT ao6aBaeHHe cpeaHero pBnxeHHa, 
315 paBHoe npn6aH3HTeabHo 181 rpaaycy 41 . Ecan mh othhmcm hx ot 252;7 rpaaycoB 
aaa 3Toro HafiaroaeHHa, to aaa nepBoro roaa HaSonaccapa h noayaHa 1-ro 
ancaa eraneTcxoro Mecapa Tot mh noayaHM caeayromne anoxn: no 
aHOMaann — 71 ;7 rpaayc ot anorea annpHxaa; aaa cpeanero aBHxemia no 
aoaroTe, xoTopoe onaTb npeanoaaraeTCa oanHaxoBHM c coaHeaHHM, — 0;45 
rpaaycoB Ph6. 5Icho, hto ecan bo BpeMa B3aToro Ha6aroaeHHa anoren HaxoaHaca 
na 20;55 rpaaycax Teabpa h 3 a npoMexyToaHHe 476 aeT ao6aBHaocb 
npn6aH3HTeabHo 41 / 2 I /4 rpaayca, to bo BpeMa, cooTBeTCTByioipee paccMaTpHBa- 
eMoii anoxe, anoren aoaxeH 6bia HaxoanTbca Ha 16; 10 rpaaycax Teabpa. 
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X.6. ripedoapume.nbHbie ceedemix, Kacaiomuecx ocmajibHbix njianem 


6. IlpeflBapHTejihHbie CBeaeHHa, xacatoinHeca ocTaxbHbix nxaHeT 

Una flByx iuiaHeT, o xotophx peab inaa Bbime, a hmchho aaa Mepxypna 
h BeHepbi, npn ycraHOBaeHHH ranoTe3 h onpeaeaeHHH aHOMaanii mh 
nojib30Bajincb ormcaHHbiMH MeTo/jaMH. JIji a ocTaJibHbix xe Tpex njiaHeT, a 
HMeHHo AJia Mapca, KDnHTepa h CaTypHa, mh b3sjih TOAbxo oawy ranoTe3y 
06 hx abhjkchhh, noAo6Hyio npHMeHeHHoii paHee Aaa BeHepH, a hmchho 
ranoTeay, coraacHO xoTopofi axcneHTpnaecxHH xpyr, no KOTopoMy Bceraa 
nepeMemaeTca neHTp anHnnxaa, HMeeT cbohm neHTpoM Toaxy, aeaainyio 
nonojiaM paccToaHHe Mexay neHTpoM 30AHaxa h tohkoh, h3 xoTopofi xpyroBoe 
ABHxeHHe anHUHKJia npeACTaBAaeTca paBHOMepHHM 42 . flaa xaxaoii H3 sthx 
njiaHeT npn caMOM o6ineM onpeaeaeHHH moxho noxa3aTb, hto axcneHTpncHTeT, 
nojiyaaeMHH no HaHOoabuieH pa3HHue aHOMajiHH oTHOCHTejibHO 3oaHaKa, 
oica3HBaeTCH b ABa pa3a 6oAbine BMBeAeHHoro no ayraM nonaTHoro aBHxeHna 
b HandojibineM h HaHMCHbincM paccroaHnax anHnnxaa 43 . Jl,oxa3aTeAbCTBa xe, 
npH nOMOIAH KOTOPHX MH yCTaHaBAHBaeM BCAHHHHH XaXAOH H3 aHOMAJIHH H 
noaoxeHHa anoreeB, hhkohm o6pa30M He MoryT 6biTb npHMeHeHbi k sthm 
iuiaHeTaM tcm xe cnoco6oM, k3khm mh noab30Bajmcb aaa AByx paccMOTpeHHHx, 
BcaeacTBHe toto, hto 3th naaneTH MoryT HaxoaHTbca Ha ak>6hx paccroaHnax 
ot CojiHna h H3 HafiaroaeHHH Heab3a ycTaHOBHTb, xax 3to HMeeT Mecro npn 
HaH6ojibniHx 3AOHrauHax Mepxypna h BeHepu, xoraa nJiaHeTa HaxoaHTca b 
Toaxe, rae jihhhh Hauiero 3peHHa xacaTeabHa x 3nHu,Hxay. MTax, nocxoabxy 
3T0 HCB03M0XH0, MH n0Ab30BaAHCb Ha6aiOAeHHaMH HX AHaMeTpajIbHblX 
nojioxeHHH no OTHOineHHK) x cpeaHeMy noaoxeHHio CoaHna 44 ; npn hx noMoinn 
mh npexae Bcero onpeaeaaeM 3HaaeHHa axcneHTpncHTeTOB h noaoxeHHa 
anoreeB; aeHCTBHTeabHo, Toabxo npn Ha6aiOAeHHH Taxnx noaoxeHHH mh moxcm 
Haft™ oTaeabHO 30AHaxaabHyio aHOMaanio, ncxjnoaHB BanaHHe aHOMaann 
OTHOCHTeAbHO CoAHna 45 . 

riycTb ABr [pnc. 10.5] 6yaeT axcpeHTpHaecxHM xpyroM naaHeTH, no 
xoropoMy nepeMemaerca neHTp dnnpHxjia; nycrb A 6yaeT ero neHTpoM, a AT — 
anaMerpoM, npoxoaainHM aepe3 anoreft. Ha 
3tom awaMeTpe b Toaxe E HaxoaHTca neHTp 
3oanaxa, a b Z — Toaxa axcpeHTpa, Boxpyr 
xoTopoik Ha6aioaaeTca cpeaHee aBHxeHne 
anHUHxaa no aoaroTe. Oxoao Toaxn B 
onnuieM annuHxa H0KA h npoBeaeM coeaH- 
HarouiHe npaMbie ZAB0 h HBKEM. 

51 yTBepxcaaro npexae Bcero, aTo xoraa 
naaHeTa Ha6aK)aaeTCa no npaMoft EH, npo- 
xoaHiueH aepe3 neHTp annnHxaa B, to 
cpeaHee noaoxeHHe CoaHna 6yaeT Taxxe 
Bceraa HaxoaHTbca Ha toh xe npaMoft, h 
xoraa naaHeTa HaxoaHTca b H, OHa 6yaeT b 
coeaHHeHHH co cpeaHHM noaoxeHHeM Coah- 
na, xoTopoe Toxe 6yaeT HadaroaaTbca b H; 
ecan xe naaHeTa 6yaeT b K, to OHa 6 yaeT HaOaroaaTbca b Toaxe, awaMeTpaabHo 
npoTHBonoaoxHOH Coanny, ycMaTpHBaioineMycH b Toaxe M. 

JHeHCTBHTeabHo, Tax xax aaa xaxaoft H3 3 thx naaHeT cpeaHHe paccToaHna 
no aoaroTe ot anoreeB, 6yayan caoxeHH c aHOMaanaMH, aaiOT cpeaHee 
paccToaHHe Coanna ot toh xe HaaaabHoft tohxh 46 , a pa3H0CTb yraa npn 
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ueHTpe Z, onpeaeaaiomero paBHOMepHoe aBHacemie naaHeTbi no aoaroTe, h 

hi yrjia npn E, onpeaeaaiomero bhahmoc ABHxteHHe 47 , Bceraa 6yaeT paBHa yray 
npn B, onpeflejisnomeMy paBHOMepHoe aBHxceHHe njiaHeTbi no annunmiy, to 
flCHO, mto npn HaxoameHHH njianeTH b tomkc H flo nojmoro B03BpameHHa k 
anoreio © 6yaeT HeaocTaBaTb ym HB0, kotophh b coeaHHeHHH c yraoM 
AZB, a HMeHHO Syaynn ot Hero othat, aaeT yroa AEH, onpeaeaaiomHH 
cpeflHee noaojKeHne CoaHpa, KOTopoe 6yaeT ToacaecTBeH hhm c bhahmhm 
nojioxceHHeM naaHeTH. Koraa xce naaHeTa 6yaeT b Tonxe K, to OHa onaTb 
npoflBHHeTCH no anHpHKJiy Ha yroa ©BK, kotophh, 6yaynH caoxceH c yraoM 
AZB, aacr oTCHHTHBaeMoe ot anorea cpeaHee nepeMemeHHe CojiHpa, 
coaepxamee noayoKpyxcHocrb h yroa AZB 6e3 yraa ABK, hhhmh caob3mh, 
yroji TEM, anaMeTpaabHo npoTHBonoaoxcHun yray, onpeaeaaiomeMy BHAHMoe 
nojioxceHHe naaHeTH. 

BcjieacTBwe aroro aaa Bcex t3khx KOH(j)Hry pau,HH CBeTHJi npaMaa, 
npoBeaeHHaa H3 penTpa B anniuncaa k naaHere, h npaMaa, npoBeaemiaa H3 
tohkh E Hamero 3peHHa k cpeaneMy noaojKeHHio 
CoaHaa, 6yayT coBnaaaTb apyr c apyroM b oahoh 

320 h toh ace npaMOH. flaa Bcex apyrwx otkaohchhh 
3th ahhhh 6yayT HMeTb apyrne HanpaBaeHHa, 
ocTaBaacb Bceraa Mexcay co6oh napaaaeabHHMH. 

.HeHCTBHTCAbHO, eCAH MH B KaKOM-HH6yab 
noaoxeHHH anHUHKaa npoBeaeM Ha npuaarae- 
mom aepTexe [pnc. 10.6] npaMyio BN H3 tohkh 
B k naaHeTe, a H3 tohkh E — npaMyio EE k 
cpeaneMy noaoxceHHio Coahiw, to Ha ochob3hhh 
BMiueH3AOJKeHHoro yroa AES 6yaeT paBeH 
BMecTe b3hthm yraaM AZ© h NB0, a yroa 
AZ© — BMecre b3hthm yraaM AEH h HB0. 

Othhb o6n|HH yroa AEH, noaynHM, hto ocra- 
ion|Heca yraH HES h HBN 6yayT paBHH; caeaoBaTeabHO, npaMaa EE 6yaeT 
napaaaeabHa BN 49 . riocKOAbKy b ynoMaHyrax KOH(])Hrypau,Hax (coeaHHeHHax 

321 H npOTHBOCTOAHHAX), HafiaiOAaeMHX nO OTHOUieHHK) K CpeaHeMy noaoaceHHK) 
CoaHua, naaHeTa yCMaTpHBaeTca [Ha ahhhh, npoxoaameH ] aepe3 u,eHTp 
anHnHKaa, Kax 6yaTO OHa coBepuieHHO He HMeaa asHxteHHa no anHamcay, ho 
pacnoaaraaacb Ha Kpyre ABr h, paBHOMepHo aBHXHMaa npaMOH ZB, coBepmaaa 
KpyroBHe oOpaiaeHna, xax h aeHrp annoHicaa, to CTaHOBHTCa hcho, mto npn 
noMoniH t3khx noaoxeHHH mojkho onpeaeanTb b oTaeabHocrn 3aBHcaiane ot 
3KcneHTpHCHTeTa nHcaoBHe oTHouieHHa 3oaHaKaabHoii aHOMaaHH. Ho Tax xax 
coeaHHeHHa HeaocTynHH HaSaroaeHHaM, to ocraeTca npoH3BoaHTb onpeaeaeHHa 
npH nOMOUIH npOTHBOCTOaHHH. 

7. OnpeaeaeHHe 3KcueHTpnCHTeTa h noaoxceHiia anorea Mapca 

rioao6Ho TOMy KaK aaa JlyHH, onpeaeaHB Mecra h BpeMeHa Tpex noaHHx 
33TMeHHH, MH H3XOaHM reOMCTpHHeCKH OTHOHieHHe AAH aHOM3AHH H nOAOXteHHa 
50 

anorea , tohho Tax xce Tenepb, caeaaB aaa Kaxtaon H3 paccMaTpHBaeMHx 

322 naaHeT bo 3 mojkho 6 oaee ToaHbie naSaroaeHHa npn noMomn acrpoaaOHH Tpex 
npoTHBoCToaHHft, aHaMeTpaabHO npoTHBonoaoxtHHx CpeaHeMy noaoxceHHio 
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CojIHIja, H BbIHHCaHB no CpeflHHM noaOXeHHHM CoJIHpa B MOMeHT Ha6jIK)fleHHH 
MeCTO H BpeMH npOTHBOCTOHHHH, HU Onpefl&aHM BejIH'IHHy OTHOineHHH 
aKcpeHTpHCHTeTa h noaoaceHHe anorea 51 . 

B^H nepBOH H3 3THX IUiaHCT, Mapca, MU B3HJIH TpH npOTHBOCTOHHHH: [1 ] 

nepBoe H3 hhx mm Ha6aroaaaH b 15 roay AapnaHa, b noab c 26-ro na 27-e 
aHcao eraneTcxoro Mecsipa Th6h, aepe3 1 paBHoaeHCTBeHHbiH aac nocae 
noayHoan; oho hmcjio Mecro Ha 21 rpaayce BaH3HenoB 52 ; [2] BTopoe — b 19 
roay AapnaHa, b Hoab c 6-ro Ha 7-e mhcjio eraneTcxoro Mecapa OapMyTH, 3 a 
3 aaca ao noayHoan Ha 28;50 rpaaycax JIbBa 53 ; [3] TpeTbe xe — bo 2 roa 
AHTOHHHa, b HOHb c 12-ro Ha 13-e aHcao eraneTcxoro Mecapa 3nH(j)H, 3 a 
2 aaca go noayHoaH na 2;34 rpaaycax CTpeabija 54 . IlpoMexcyTKH bpcmchh 
M eatay 3 thmh npoTHBocroaHHaMH BKjiroaaiOT: ot nepBoii go BTopoii on- 
no3Hu;HH — 4 eraneTCKHx roaa, 69 awei! h 20 paBHO/jeHCTBeHHbix aacoB; ot 
btopoh ao TpeTbeft — Taxace 4 roaa, 96 awei! h 1 paBHoaeHCTBeHHHH aac. 
BpeMa b nepBOM npoMeacyTKe coaepacHT CBepx noaHbix o6opotob 81 ;44 rpaayc 
[cpeaHero] aBHaceHHa no floaroTe, a bo btopom — 95;28 rpaaycoB. He 6yaeT 
HHKaxoH cymecTBeHHoft pa3HHu,H, earn cpeaHHe ABHaceHHa 3 a aro BpeMa mu 323 
bhhhcahm no rpySbiM nepHoaHaecxHM B03BpameHHaM. 5 Icho, hto 3 a nepBNH 
npoMexcyTOK BpeMeHH naaneTa npoaBHHyaacb, He caHTaa noaHbix o6opoTOB, Ha 
67;50 rpaaycoB, a 3a Bxopoft — Ha 93;44 rpaayca 55 . 

B iuiocxocth 30AHaxa nocTpoHM [pnc. 10.7] Tpn paBHbie oxpyacHocra. FlycTb 
Hecymeii neHxp anHHHKjia Mapca oxpyacHocrbio dyaeT ABT c nempoM A, 
axcpeHxpoM paBHOMepnoro flBHJKeHHH 6yaex EZH c ueHTpoM 0, a tomo- 
peHTpHaecKHM 30 flHaxy xpyroM — KAM c peHxpoM N, h nyCTb SOIIP 6yaeT 
npoxoflHinHM nepe3 Bee 3th uempM awaMeTpoM. npeanoaoxHM, hto b nepBOM 
npoTHBOCToaHHH u,eHTp ammnxaa 6bui b Toaxe 

A, BO BTOpOM npOTHBOCTOHHHH — B B H B 
TpeTbeM npOTHBOCTOHHHH — b T. llpoBeaeM 
coeauHHTeabHMe npaMMe ©AE, 0BZ h 
©Hr, a Taxxe NKA, NAB h NrM; t3khm 
o6pa30M, ayra EZ axcneHTpa coaepacHT 81 ;44 324 
rpaayc nepBoro npoMeacyTxa cpeaHero abh- 
xceHHa, a ZH — 95;28 rpaaycoB BToporo; ayra 
KA 3 oanaxa coaepxHT 67;50 rpaaycoB bhahmo- 
ro aBHxeHHa b nepBOM npoMeacyTxe, a AM — 
93;44 rpaayca bo btopom npoMeacyTxe. Ecjih 
6h ayra EZ h ZH axcpeHTpa crarHBajtHCb 
ayraMH KA h AM 3 oaHaxa, to naM He 
noHaao 6 naoCb 6h HHaero apyroro aaa onpe- 
aeaeHHa axcueHTpncHTeTa 56 . nocxoabKy ohh 
[ayra KA H ayra AM ] CTaraBaxJT HeH 3 BecTHHe 
ayra AB h Br cpeaHero 3 xcu,eHTpa, nocae 
npoBeaeHHa NSE, NTZ h NHY ayra EZ h 
ZH axcneHTpa 6 yayT crarKBaTbca ayraMH ST h TY 3 oanaKa, xoTopbie, xohchho, 
Toace ne 6 yayT 3aaaHHHMH. CHaaaaa caeaoBaao 6h 3aaaTb ayroBHe pa3Hocra 
KS, AT h MY, hto6h no CBH 33 HHbiM ayraM EZH h STY onpeaeaHTb ToaHO 
OTHomeHHe axcpeHTpHarreTa. IloCKoabKy hx Heab3H tohho onpeaeaHTb 6e3 
npeasapHTeabHoro 3HaHHH OTHomeHHa axcpeHTpHCHTeTa h Mecra anorea, hx 
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Bee xe moxho 3aflaTb npH6aH3HTeabHo, aaxe ecan ohh He h3bccthh tohho, 
TaK KaK pa3JIHHHH HX HeBejlHKH. rioaTOMy MbI npOH3BeflCM CHauaaa BhIHHCaeHHe, 
xax 6yaTO He cymecTByeT HHKaxoro 3aMeTHoro pasnvnvix Mexay ayraMH ST, 
TY h ayraMH KA, AM 57 . 

[I] JteHCTBHTejibHo, nycrb ABT [pnc. 10.8] 6yaeT axcpeHTpHnecxHM xpyroM 
paBHOMepHoro aBHxeHHH Mapca; npeanoaoxHM, hto Tonxa A cooTBeTCTByeT 

325 nepBOMy npoTHBOCTOHHHK), B — BTopoMy h T — TpeTbeMy. Bo3bMeM BHyTpn 
Hero peHTp A 3oaHaxa, rae HaxoaHTCH Tonxa 
namero 3peHHH, h H3 Tpex Tonex nporaBOC- 
tohhhh npoBeaeM npHMhie k TOMxe Haiuero 
3peHH«, a HMeHHo AA, BA h TA. 3aTeM 

npOflOJIXHM OflHy H3 Tpex COeflHHHKJmHX npa- 
mhx flo npoTHBoaexameii ayrn axcuem-pa (aro 
6yaeT npHMaa TAE), ocraabHbie xe aee tohxh 

npOTHBOCTOHHHH COCflHHHM npHMOH AB. H3 

nojiyHeHHOH tohxh E ceneHHH axcaem-pa c 
npoflOJixteHHOH npHMoft npoBeaeM coeaHHHio- 
IHHe npHMhie K a»yM OCTaabHHM TOHKaM 
npOTHBOCTOHHHH — b HameM caynae EA h 
EB. OnyCTHM nepneHanxyanp na npHMhie, 
coeflHHHiomHe ynoMHHyThie aee tohxh c peH- 
TpoM 30AHaxa: 3aecb nepneHanxyanpoM Ha 

326 npHMyx) AA 6yaeT EZ, a Ha BA — EH. H3 
oflHOH H3 ztByx ynoMHHyThix Tonex onyCTHM nepneHanxyanp Ha npHMyx), 
coeflHHHiomyK) flpyryio Towxy [B] c noayneHHOH aonoaHHTeabHoii tohxoh Ha 
axcpeHTpe; Ha HameM nepTexe H3 tomxh A Ha npHMyro BE onymeH 
nepneHanxyanp A@. 

Ecjih mu 6yaeM coxpaHHTb 3 th npaBHJia nocTpoeHHH Ha noao6Horo poaa 
nepTexax, mm o6HapyxHM, hto moxho ao6HTbCH Tex xe caMbix hhcjiobmx 
3HaHeHHH fljiH oTHomeHHH, xax 6 h mh hx hh HanepTHan 58 ; Bee xe ocTaabnoe 
Aoxa3aTe^bCTBo Ha nocrpoeHHbix ana Mapca ay rax moxct 6biTb pa3i»HCHeHo 
Tax. 

[A] Tax xax ayra BT axcu,eHTpa npeanoaaraeTCH CTnrHBaiomeH 93;44 rpa- 
ayca 3oanaxa, to neHTpaabHbiH yroa BAT aoaxeH 6bui 6h paBHHTbCH 
93;44 rpaaycaM, 360 xotophx paBHHKJTCH nerapeM npHMbiM yraaM, hjih 187;28, 
xaxHx 360 coaepxHTCH b a»yx npaMbix yraax, a cmcxhhh yroa EAH paBHHacH 
6bi 172;32 t3xhm xe rpaaycaM. IloaTOMy ayra Ha EH 6yaeT coaepxaTb 172;32 
rpaayca, xaxnx b onncaHHOH oxoao npnMoyroabHoro TpeyrojibHHxa AEH 
oxpyxHOCTH 6yaeT 360, a npnMan EH paBHa 119;45 nacTHM, xaxnx b nmoTenyae 
AE HMeeTCH 120. Tohho Tax xe, nocxoabxy ayra BT paBHa 95;28 rpaaycaM, 
croHianH Ha 3toh ayre yroa BET paBHneTCH 95;28 rpaaycaM, xaxnx b aayx 
npaMbix yraax HMeeTCH 360. B yrae BAE Taxnx rpaaycoB 6yaeT 172;32; 
caeaoBaTeabHo, yroa EBH 6yaer paBeH 92 thkhm xe rpaaycaM. flyra Ha 

327 EH paBHa 92 rpaaycaM, xaxnx b oxpyxHOCTH, onncaHHOH oxoao npHMoyroab- 
Horo TpeyroabHHxa BEH, 6yaer 360, a npHMan EH paBHa 86; 19 nacTHM, xaxnx 
b rHnoTeHy3e BE coaepxHTCH 120. CaeaoBaTeabHo, ecan aoxaaano, hto EH 
paBHa 119;45, a EA — 120, to b BE Taxnx nacreS 6yaeT 166;29. 

Ilocxoabxy bch ayra ABT oxcneHTpa no npeanoaoxeHHK) CTHrnBaeT Ha 
3oanaxe cyMMy a^H o6ohx npoMexyTXOB, a hmchho 161 ;34 rpaayc, yroa 
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AAr 6yaeT paBeH 161 ;34 rpaaycy, xaxnx b qeTbipex npaMbix yraax 6yaeT 360, 
a ocraroiuHiiCH yroa AAE — 18;26 t3xhm xe rpaaycaM, hjih 36;52, xaxnx 
360 6yaeT b asyx npsiMbix yraax. CaeaoBaTeabHo, ayra Ha EZ 6yaeT paBHa 
36;52 rpaaycaM, k3khx b oxpyixHOCTH, onncaHHOH oxoao npnMoyroabHoro 
TpeyrojibHHxa AEZ, 6yaer 360, a npnMaa EZ paBHa 37;57 qacTHM, xaxnx b 
ranoTeHyae AE 6yaeT 120. riocxoabxy nocae caoaceHHH ayra ABr axcpeHTpa 
noaynaeTCH paBHOH 177; 12 rpaaycaM, yroa AEr 6yaeT paBHHTbcn 177; 12 
rpaaycaM, xaxnx b a»yx npnMwx yraax coaepacHTCH 360. Ho b yrae AAE 
t3khx rpaaycoB 6biao 36;52; 3HaqHT, ocraiomHHCH [b TpeyroabHHxe AAE] yroa 
AAE 6yaeT HM&Tb 145;56 t3khx ace rpaaycoB. IIoaTOMy ayra Ha EZ 6yaeT 
paBHa 145;56 rpaaycaM, xaxHx b onncaHHOH oxoao npsiMoyroabHoro Tpey- 
roabHHKa AEZ oxpyacHOCTH 6yaer 360; caMa ace npaMaa EZ 6yaeT paBHa 
U4;44 uacTHM, xaxnx b rnnoTeHy3e AE HMeeTca 120. H, caeaoBaTeabHo, 
ecaw npHMaa EZ no aoxa3aHHOMy paBHaaacb 37;57, a EA — 120 qacTHM, to 
b AE t3khx nacTeii 6yaer 39;42. 

Jlaaee, Tax xax ayra AB axcijeHTpa coaepacHT 81 ;44 rpaayc, to yroa 
AEB paBHaeTCH 81 ;44 rpaaycy, xaxHx b a»yx npaMux yraax hmcctch 360. 
TaxHM o6pa30M, ayra Ha A© paBHa 6yaeT 81 ;44 rpaaycy, xaxHx b oxpyacHocTH, 
onHcaHHoii oxoao npnMoyroabHoro TpeyroabHHxa AE0, coaepacHTCH 360, a ayra 
Ha E® — Heaocrax)mnM ao noayoxpyacHocrH 98; 16 rpaaycaM. H 3 CTarnBaxjiaHx 
hx npaMbix A© 6yaeT paBHa 78;31 qacTHM, xaxnx b rnnoTeHy3e AE coaepacHTCH 
120, a b E0 t3xhx nacTen 6yaeT 90;45. riosTOMy ecaH b AE coraacHO 
aoxa3aHHOMy coaepacHTca 39;42 qacTeii, a b AE no npeanoaoaceHHio — 120, 
to b ©A TaxHx qacTeft 6yaer 25;58, a b E© — 30;2. Bo Been ace EB t3khx 
qacren no aoxa3aHHOMy 6yaer 166;29; b ocraTxe ©B 6yaeT 136;27 qacreft, 
xaxnx b ©A HMeaocb 25;58. KBaapaT Ha ©B paBeH 18 615;16 59 , a XBaapaT 
Ha ©A 6yaeT paBeH 674; 16, hto nocae caoaceHHH aaeT XBaapaT Ha AB, a 
hmchho 19 289;32. CaeaoBaTeabHo, aaHHa AB 6yaer paBHa 138;53 t3xhm 
qacraM, xaxnx b EA 6biao 120, a b hphmoh AE — 39;42. EcaH anaMeTp 
axcueHTpa npHHHTb 3a 120, to b npaMon AB t3khx 
qacTefi 6yaeT 78;31, h6o oHa CTnrHBaeT ayry b 
81 ;44 rpaayc. CaeaoBaTeabHo, ecaH b npaMofi 
AE 6yaer 78;31 qacTeii, a b anaMeTpe 3xcu,eHT- 
pa — 120, to b EA TaxHx qacreii 6yaeT 67;50, 
a b AE — 22;44. l"Io3TOMy CToamaa Ha Hen ayra 
3xcueHTpa 6yaeT paBHa 21 ;41 rpaaycy 60 , a bch 
EABr — 198;53 rpaaycaM. H, 3HanHT, ocrax)- 
masicsi ayra TE 6yaeT paBHa 161 ;7 rpaaycy, a 
CTHTHBaromaa ee npHMaa TAE paBHa 118;22 
qacTHM, xaxnx b anaMeTpe axcneHTpa 6yaeT 120. 

[B] Ecan 6m HaiiaeHHaH npaMaa TE 6 uaa 
paBHa awaMeTpy axcaeHTpa, to hcho, hto Ha Hen 
oxa3aaca 6h h u,eHTp nocaeaHero, a oTcroaa 
BMHBHaocb 6 w h OTHomeHHe axcpeHTpHCHTeTa. Ilocxoabxy ace oHa He paBHa 
awaMCTpy, ho cerMeHT EABr noayqnaCH {JoabniHM noayxpyra, to hcho, hto b 
3tot cerMeHT nonaaeT h u,eHTp 3Xcu,eHTpa. ripeanoaoacHM, hto oh 6 yaeT b 
K; qepe 3 3 Ty Toqxy h A npoBeaeM anaMeTp AKAM [pnc. 10.9], npoxoasnann 
qepe 3 06 a peHTpa, a H 3 K onycTHM Ha TE nepneHanxyanp KNE. Tax xax 
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330 corjiacHo aoxa3aHHOMy npaMaa Er paBHa 118;22 nacTHM, k3khx b anaMeTpe 
AM coaepacHTCa 120, h b npaMoii AE 6ujio 67;50, to, caeaoBaTejibHO, b 
ocTaTKe TA hx 6yaeT 50;32. riocxoabxy npaMoyroabHHX na EA, Ar paBeH 
npHMoyrojibHHxy Ha AA, AM 61 , mh noaynHM, hto npaMoyroabHHX Ha AA, 
AM 6yaeT paBeH 3427;51. Ho npaMoyrojibHHx Ha AA, AM BMecTe c XBaapaTOM 
na AK aaeT XBaapaT Ha noaoBHHe Been stoh npaMOH, T.e. XBaapaT Ha AK 62 . 
CjieaoBaT&abHo, ecan ot 3600, noaynaiomHxcH nocae B03BeaeHHa b XBaapaT 
3toh nojioBHHbi, mh othhmcm npoH3BeaeHHe AA h AM, paBHoe 3427;51, to y 
nac ocraHeTCH XBaapaT Ha AK, paBHHH 172;9. TeM c3mhm mh noaynHM zumHy 
AK paccrosiHHfl Meacay peHTpaMH, paBHyro npn6aH3HTeabHo 13;7 nacTHM, xaxHx 
b paanyce KA axcpeHTpa HMeeTca 60 63 . 

[C] JJaaee, Tax xax nojioBHHa TE, T.e. TN, paBHa no aoxa3aHHOMy 59; 11 

331 iiacTHM, xaxHx b anaMeTpe AM coaepacHTca 120, a b npaMoii TA t3khx nacrei! 
6yaeT 50;32, to b ocraTKe AN 6yaeT 8;39 nacreft, xaxHx b AK Hanaeno 13;7. 
rioaTOMy ecjiH THnoTeHy3y AK B 3 «Tb 3a 120, to b AN Taicnx nacreH 6yaeT 
79;8, h cTHTHBaeMaa ero ayra 6yaeT HMeTb 82;30 rpaayca, xaxHx b oxpyacHOcra, 
onncaHHOH oxoao npaMoyrojibHoro TpeyroabHnxa AKN, 6yaer 360. H, 
cneaoBaTejibHo, yroa AKN 6yaeT HMeTb 82;30 rpaayca, xaxHx b a»yx npaMHx 
yraax 6yaeT 360, hjih 41; 15 rpaayc, 360 kotophx 6yaer b neTnpex npsiMbix 
yrjiax. Tax xax oh 6yaeT npH peHTpe axcpeHTpa, to mh noaynHM ayry ME 
paBHOH 41; 15 rpaaycy. Ho bcs ayra TME xax noaoBHna TEE paBHa 80;34; 
noaTOMy, nonyaaromaaca b ocraTxe ayra TM ot TpeTbero npoTHBocToaHHa ao 
nepHrea 6yaeT paBHa 39; 19 rpaaycaM 64 . 5Icho, hto ecan ayry Br noaoacHTb 
paBHOH 95;28 rpaaycaM, to ocTaiomaaca ayra AB ot anorea ao BToporo 
npoTHBocroaHHa 6yaeT paBHa 45; 13 rpaaycaM. Ecjih ace noaoacHTb AB paBHoii 
81 ;44 rpaaycy, to ocraTox AA ot nepBoro npoTHBo- 
CToaHHa ao anorea 6yaer paBeH 36;31 rpaaycaM. 

[D.l] Cwraa noayaeHHHe BeaHaHHH 3aaaH- 

332 hhmh, paccMOTpHM noaynaeMue Ha hx ochob3hhh 
P33HOCTH ayr 3oanaxa, xoTopne mh xothm h3hth 
aaa xaacaoro npoTHBocroaHHa. 3to mh 6yaeM aeaaTb 
Tax 65 . H3 nepreaca aaa Tpex npoTHBOCTOsiHHH BHaeaHM 
cjairypy, cooTBeTCTByiomyKj TOjihxo nepBOMy nporoBo- 
croaHHK) [pnc. 10.10], npoBeaa coeaHHHTeabHyx) 
npaMyx) AA, onycTHM H3 Toaex A h N nepneHawxy- 
aapn A<I> h NX na npoaoaaceHHe npaMOH A@. Tax 
xax ayra EE paBHa 36;31 rpaaycaM, to yroa 
E0E 6yaer paBHaTbca 36;31 rpaaycaM, xaxnx b 
neTHpex npaMHx yraax coaepacHTCH 360, hjih ace 
73;2 rpaaycaM, 360 xotophx coaepacHTCa b aeyx 
npaMHx yraax; CToabXo ace rpaaycoB 6yaeT coaep- 
acaTbca h b BepTHxaabHOM yrae A©4>. J3,yra Ha A<1> 6yaeT paBHa 73;2 rpaaycaM, 
xaxnx b oxpyacHOCTH, onHcaHHOH oxoao npaMoyroabHoro TpeyroabHHxa A©^>, 
coaepacHTca 360, a ayra na ©<J> — HeaocraiomHM ao noayoxpyacHOCTH 106;58 
rpaaycaM. CaeaoBaTeabHO, H3 CTurHBaromHx ara ayrn npaMbix A<I> 6yaeT paBHa 
71;25 nacTH, xaxnx b rnnoTeHy3e A© HMeeTCa 120, a b <PO t3xhx nacreH 

3 33 6yaeT 96;27. TaxHM o6pa30M, ecan npaMaa A© paBHa 6;33,30, a paanyc 
AA axcneHTpa — 60, to b A<1> tbxhx nacTeii 6yaer 3;54, a b <1>@ — 5; 16. 
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TaK KaK, othhb ot KBaapaTa Ha AA KBaapaT Ha AO, mh noayHHM KBaapaT 
Ha AO, to aJiHHa AO 6yaeT 59;52, a bch XA — 65;8, h6o XO paBHa O0, 
a b NX, Basoe doabmeii AO, TaKHx nacreii noayuaeTCsi 7;48. BcaeacTBHe aroro 
ranoTeHyaa NA [npsiMoyroabHoro TpeyroabHHKa NAX] 6yaeT paBHa 65,'36 
t3khm xe nacTHM. H ecan npsiMyio NA noaoxHTb paBHoft 120, to b NX t3khx 
nacreS 6yaeT 14; 16, a CToamaa na Hen ayra 6yaeT paBHa 13;40 rpaaycaM, 
KaKHX b oxpyjKHoCTH, onHcaHHOH okcwio npsiMoyroabHoro TpeyroabHHKa ANX, 
HMeeTCH 360. BcaeacTBHe aToro yroa NAX 6yaeT paBeH 13;40 rpaaycaM, k3khx 
b asyx npHMbix yraax coaepxcHTca 360. flaaee, ecan paanyc ©E axcpeHTpa 
noaoxHTb paBHbiM 60, h coraacHO aoKa3aHHOMy t3khx nacreH b XN 6yaeT 
7;48, b X© — 10*,32, a bca npsiMas X©E 6yaeT paBHa 70;32 t3khm xe 
uacTHM, to rcmoTeHy3a NE 6yaeT paBHa npH6aH3HTeabHo 71. H ecaH npsiMasi 
NE paBHa 120, to b XN tbkhx wacTeii 6yaeT 13; 10 66 , a b CToameii Ha Heft 
ayre — 12;36 rpaaycoB, k3khx b oKpyjKHocra, onncaHHOH oxoao npHMoyroab- 
Horo TpeyroabHHKa ENX, coaepxcHTCa 360. TaKHM o6pa30M, yroa NEX 6yaeT 
paBeH 12;36 rpaaycaM, KaKHX b a»yx npsiMbix yraax coaepxcHTca 360; b yrae 
NAX t3khx ace rpaaycoB 6yaeT 13;40. IloayHaroiaHHCa b ocraTKe yroa ANE 
6yaeT paBeH 1;4 rpaaycy, k3khx b a»yx npsMux yraax HMeeTca 360, nan m 
0;32, KaKHX 360 6yaeT b neTupex npjMHx yraax. CToabKHM rpaaycaM 6yaeT, 
3H3MHT, paBHa h ayra K2 3oaHaxa. 

[D.2] Bo 3 bMeM Tenepb aHaaorHHHyio 0 Hr ypy [pnc. 10.11], coaepatamyio 
nacrb leprexca aaa BToporo iipothboctohhhsi. Tax xax ayra 3Z npeanoaaraeTCH 
paBHon 45; 13 rpaaycaM, to yroa E©Z 6yaeT paBeH 45; 13 rpaaycaM, Kaxnx b 
neTbipex npHMbix yraax HMeeTCH 360, nan 90;26, xaxnx 360 coaepxHTCH b 
aByx npaMMx yraax; TOMy xe 6yaer paBeH h BepTHKaabHhiH yroa A0O. TaKHM 
o6pa30M, ayra Ha AO 6yaer paBHa 90;26 rpaaycaM; 
KaKHX b oKpyxHOCTH, onHcaHHOH oxoao npaMoyroab- 
Horo TpeyroabHHKa A0O, coaepxHTCa 360, a ayra 
Ha O© — HeaocraiomHM ao noayoKpyxHocTH 89;34 
rpaaycaM. H, caeaoBaTeabHo, H3 CTHrHBaromHx hx 
npaMbix AO 6yaer HMeTb 85; 10 TaKHx nacreH, k3khx 
rnnoTeHy3a A© coaepxHT 120, a b O0 TaKHx nacTeft 
6yaeT 84;32. rioaroMy ecan npaMaa A© paBHa 
6;33,30, a paawyc AB aKcpeHTpa — 60, to b AO 335 
t3khx Macreii 6yaer 4;39, a b O© — 4;38. H ecan 
KBaapaT Ha AO oTHHTb ot KBaapaTa na AB, to 
noayHHTca KBaapaT Ha BO, Tax mto aaHHa OB 6yaeT 
paBHa 59;49, a bch npaMaa XB BcaeacTBHe 
paBeHCTBa OX h O0 6yaeT paBHa 64;27 h3cthm, 
KaKHX b NX, Basoe Soabiuefi AO, noaynaeTCH 9; 18. 
BcaeacTBHe aToro rnnoTeHy3a NB 6yaeT paBHa 
65;6 67 . Ecan NB paBHa 120, to XN 6yaeT paBHa 17;9, a ayra Ha Hen — 
16;26 rpaaycaM, k3khx b OKpyjKHOCTH, onncaHHOH oxoao npHMoyroabHoro 
TpeyroabHHKa BNX, 6yaeT 360. TaKHM o6pa30M, yroa NBX 6yaeT paBeH 16;26 
rpaaycaM, xaxHx b aayx npaMbix yraax coaepxHTCH 360. 

flaaee, ecan paanyc Z0 axcijeHTpa noaoxHTb paBHbiM 60, a b npaMoii 
NX coraacHO aoxa3aHHOMy t3khx aacreH coaepxHTCa 9; 18 h b X© — 9; 16, 
to bch npaMaa X0Z 6 yaeT paBHa 69; 16 TaKHM xe nacrHM; BcaeacTBHe aroro 
ranoTeHyaa NZ [npaMoyroabHoro TpeyroabHHKa NXZ] 6 yaeT paBHa 69;52. H 
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ecan rHnoTCHy3y NZ B3srrb 3a 120, to b NX Taxnx qacTen 6yacr 
npH6jiH3HTCJibHO 16, h croamasi Ha HCH ayra coaepacnT 15;20 rpaaycoB, k3khx 
b OKpyxcHOCTH, onncaHHOH oxoao npflMoyrojibHoro TpeyroabHHxa ZNX, 6yacr 
360. TaxHM o6pa30M, yrra NZX 6yaeT paBeH 15;20 rpaaycaM, xaxHx b flByx 
npHMux yrjiax HMeeTca 360; t3khx ace rpaaycoB yroa NBX HMea 16;26; 3HaMHT, 
ocraiomHHca yroji BNZ 6yaer paBeH 1;6 TaxoMy xe rpaaycy, hjih 0;33 rpaayca, 
xaxnx b ueTbipex npaMux yrjiax coaepacHTca 360. 

CjieflOBaTejibHO, crojibKO rpaaycoB 6yaeT coaepacaTb h 
ayra AT 3oanaxa. 

[E ] Tax xax aaa nepBoro npoTHBOcrosiHHH mu 
nojiyanjiH KZ paBHOH 0;32 rpaaycoB, to bcho, hto 
onpeaejiaeMaa no axcpeHTpy ayra aaa nepBoro npoMe- 
acyTxa 6yaeT 6ojibuie bhhhmoh Ha cyMMy o6ohx 0Tpe3X0B, 
a hmchho Ha 1;5 rpaayc, h 6yaeT paBHaTbca 68;55 
rpaaycaM 68 . 

[D.3] Tenepb B03bMCM nepTeac aaa TpeTbero npoTHBO- 
CToaHHa [pnc. 10.12], riocxoabxy ayra I1H npeanoaara- 
eTca paBHOH 39; 19 rpaaycaM, to yroa n©H aoaaceH 
paBHaTbca 39; 19 rpaaycaM, 360 xoropux cocraBjiajoT 
aeTbipe npaMux yrjra, hjih 78;38 rpaaycaM, xaxnx 360 Phc. 10.12 

aaioT ana npaMux yraa. TaxHM o6pa30M, ayra Ha A<J> 

6yaeT paBHa 78; 38 rpaaycaM, xaxnx b oxpyacHocrn, onncaHHOH oxojio 
npaMoyroabHoro TpeyroabHHxa AGO, 6yaeT 360, a ayra Ha GO — 
HeaocTaiomeMy ao noayoxpyacHOcra 101;22 rpaaycy. M 3 npaMux, cramBaiomHx 
3th ayra, AO 6yaeT paBHa 76;2 aacraM, xaxnx b ranoTeHy3e AG HMeeTca 
120, a GO paBHa t3xhm ace 92;50 aacraM. Ecan npaMaa AG Meacay ueHTpaMH 

337 paBHa 6;33,30, a paanyc AT axcuem-pa — 60, to AO SyaeT paBHa 4;9 aacTaM, 
a o© — 5;4. Tax xax nocae BuanTaHHa XBaapaTa Ha AO h3 XBaapaTa Ha 
TA noayaaeTca xBaapaT Ha TO, to npaMaa TO 6yaeT paBHa 59;51, a BCJieacTBHe 
paBOHCTBa GO h OX ocraTOx TX 6yaer paBeH 54;47 aacraM, xaxux b NX, 
Baaoe 6ojibuieH AO, coaepacHTca 8; 18. BcaeacTBne aroro ranoTeHy3a NT 
[npaMoyrojibHoro TpeyroabHHxa NTX] oxaaceTCa paBHOH 55;25 thkhm ace 
aacTaM. M ecan npHHaTb NT 3a 120, to b NX thxhx aacren 6yaeT 17;59, a 
b croameH Ha Hen ayre [NX] — 17;14 rpaaycoB, xaxnx b oxpyacHOcra, 
onncaHHOH oxoao npaMoyroabHoro TpeyroabHHxa TNX, coaepacHTca 360. TaxHM 
o6pa30M, yroa NTX 6yaeT paBeH 17; 14 rpaaycaM, xaxnx b a»yx npaMux yraax 
coaepacHTca 360. flaaee, ecan noaoacHTb paanyc ©H axcpeHTpa paBHUM 60, 
to b NX TaxHx nacrei! no aoxa 3 aHHOMy 6yaer 8; 18, a b ©X — 10;8; Toraa 

338 ocTaTOx XH 6yaeT paBeH 49;52 tbkhm ace aacraM; BcaeaCTBne aroro ninoTeHy3a 
NH [npaMoyroabHoro TpeyroabHHxa NHX] 6yaer paBHa 50;33. H, 3HaanT, 
ecan NH noaoacHTb paBHOH 120, to NX 6yaeT paBHa 19;42, h croamaa Ha 
Heii ayra 6yaeT coaepacaTb 18;54 rpaaycoB, xaxnx b oxpyacHocrn, onncaHHOH 
oxoao npaMoyroabHoro TpeyroabHHxa HNX, HMeeTca 360. TaxHM o6pa30M, 
yroa NHX 6yacr paBeH 18;54 rpaaycaM, xaxnx b a»yx npaMux yraax 
coaepacHTca 360; yroa ace NrX no aoxa3aHHOMy paBHaaca 17; 14 tbkhm ace 
rpaaycaM; ocraiomHHCH yroa TNH 6yacr paBeH 1;40 TaxoMy ace rpaaycy, nan 
ace 0;50 Taxnx rpaaycoB, xaxnx b aeTupex npaMux yraax coaepacnTca 360. 
TaxoBa 6yaeT ayra MY 3oanaxa. 

[E] Tax xax bo btopom npoTHBOCToaHHH ayra AT oxa3aaacb paBHOH 0;33 
rpaaycoB, TO hcho, hto TeopeTHaecxaa ayra axcpeHTpa b 3tom npoMeacyTxe 
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oicaaceTCH MeHbine Ha6jnoaaeMon Ha cyMMy o6eHx sthx ayr, T.e. Ha 1;23 rpaayc; 
OHa 6yaeT coaepxcaTb 92;21 rpaayca 69 . 

[II ] [F ] Mcnojib3ya ay™, Haxoaamneca Ha 3oanaxe h nojiyncHHbie 
ynoMHHyTHM swine o6pa30M ana o6ohx Ha6jiioaeHHbix HHTepBajiOB, a Taxxce 
HCxoaHbie ay™, Haxoaamneca no npeanonoxeHHio Ha axcneHTpe, mu, cneaya 
aoKa33HHOH BHme TeopeMe, Ha ochob3hhh xotopoh onpeaenaioTca nojioxccHne 
anorea h OTHOineHne axcueHTpncnTeTa, Hainan, hto6m He ycaoacHHTb 
noBTopeHHHMH toto xe caMoro, hto paccroaHHe AK Mexcay n,eHTpaMn paBHO 
11;50 nacTHM, xaxHx b paanyce axcneHTpa HMeeTca 60, a ayra TM sxcueHTpa 
ot TpeTbero npoTHBOCToaHHa ao nepnrea paBHa 45;33 rpaaycaM. FIoaTOMy ayra 
AB paBHa 38;59 rpaaycaM, a AA — 42;45 t3khm ace rpaaycaM 70 . 

Bepa t3khm o6pa30M nojiyaeHHbte npn BHancneHnax bcjthmhhh ana xaacaoro 
npoTHBOCToaHHa, mm, HaKOHen, nojiynnM tohhmc 3HaneHna ana xaxcaon H3 
hckomhx ayr, a HMeHHO KS 6yaeT paBHa 0;28 rpaaycoB, AT paBHa 
npH6jiH3HTenbHO tcm ace 0;28 h MY paBHa 0;40 71 . CxnaabiBaa BennnnHM ana 
nepBoro h BToporo npoTHBOCTOaHHH h npn6aBjiaa nonyneHHMe 0;56 rpaaycoB 
k 67;50 rpaaycaM nepBoro HHTepBana Ha 3oaHaice, mm 6yaeM HMeTb tohho 
H a6nioaaeMoe no axcneHTpy paccroaHHe, paBHoe 68; 46 rpaaycaM. CxnaabiBaa 
3aTeM BcnHHHHbi ana BToporo h TpeTbero npoTHBOcroaHnii h BhmHTaa 
nonyneHHHH 1;8 rpaayc H3 Ha6nioaaeMHx bo btopom npoMeacyTxe 93;44 rpaaycoB 
Ha 3oaHaxe, onaTb HaiiaeM tohho Ha6nioaaeMoe no axcneHTpy paccroaHHe 92;36 
rpaayca 72 . 

[Ill ] [K] Hcxoaa H3 sthx BennqnH h nonb3yacb tcmh ace c3mhmh 
paccyacaeHHHMH, mm, HaxoHen, yToqHnnn BennqnHy OTHOineHHa axcueHTpncnTe- 
Ta h nonoaceHHe anorea. Mm HaninH paccroaHHe AK Meacay iiem-paMM p3bhmm 
npH6nH3HTenbHO 12 qacraM, xaxnx b paanyce KA axcueHTpa coaepxcnTca 60, 
a ayry FM axcpeHTpa paBHon 44;21 rpaaycaM 73 . Ilocne ototo AB nonyaaeTca 
paBHOH 40; 11 rpaaycaM, a AA — 41;33. 

A to, aTO nonyaeHHMe t3kmm cnocoSoM BennqnHM 
coraacyiOTca c Ha6nioaCHHMMH bhahmumh paccroa- 
HHHMH ana Tpex npOTHBOCTOaHHH, MM BMaCHHM 
cneayiomHM o6pa30M 74 . 

[G.l ] Bo3bMeM aepTeac nepBoro npoTHBOCToaHHa 
[pnc. 10.13] c HaaepaeHHHM Tonbxo 3xcn,eHTpoM 
EZ, no xoTOpoMy Bceraa nepeMemaeTca uchtp 3 nn- 
n,HKjia. Tax xax yron A0E paBHaeTCa 41 ;33 rpaaycy, 
xaxnx 360 cocraBnaxyr aeTMpe npaMMX yrna, hjim 
83;6 rpaaycaM, 360 xotopmx aaioT asa npaMHx yrjia, 
h TOMy xce [3HaaeHHio] paBeH h BepTHxanbHHii c hhm 
yron A0O, to croamaa Ha AO ayra aonxcHa paBHaTbca 
83;6 rpaaycaM, xaxnx b oxpyxcHocrn, onncaHHOn oxono 
npaMoyronbHOro TpeyronbHnxa, coaepxcnTca 360, a 
ayra Ha O© 6yaeT paBHa HeaocraiomHM ao nonyoxpyxcHoern 96;54 rpaaycaM. 
CneaoBaTenbHO, n3 nocTpoeHHMx Ha hhx npaMHx AO 6yaeT paBHaTbca 
79;35 nacTHM, xaxnx b rnnOTeHy3e A© coaepxcnTca 120, a O© paBHa 89;50 
t3khm xce qacraM. riosTOMy ecnn npsiMasi A© paBHa 6, a rnnoTeHy3a AA — 60, 
to raxnx qacren b AO 6yacr 3;58,30, a b O© — 4;30. Ecnn H3 xBaapaTa 
Ha AA BbmecTb KBaapaT Ha AO, to nojiyqnTca xBaapaT Ha OA, n annHa 
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nocjieaHeH 6yaer 59;50 Taxnx ace aacren. 3aTeM, Tax xax O© paBHa OX, a 
NX BjjBoe 6ojibine AO, to noayanM bck) npaMyio AX paBHOH 64;20 aacraM, 
k3khx b npsMOH NX hmcctcb 7;57. Ha OCHOB3HHH 3Toro rnnoTeHy3a NA 6yaeT 
paBHOM 64;52 thkhm xe aacraM. Earn npaMasi NA paBHa 120, to b NX Taxnx 
ace aacren 6yaer 14;44, a b nocrpoeHHon Ha Hen ayre — 14;6 rpaaycoB, 
K3KHX B OKpyXCHOCTH, OIIHCaHHOH OKOJIO npHMOyrOabHOrO Tpeyro^bHHKa ANX, 

coaepxcHTca 360. Yroa NAX 6yaeT paBeH 14;6 rpaaycaM, 360 kotophx 
cocTaBJi hiot a»a npHMwx, nan 7;3 rpaaycaM, 360 kotopux aaioT aeTbipe npaMHx 
yraa. TaxHx ace rpaaycoB b yrae A0E 6buio 41;33. CaeaoBaTeabHO, ocTaiomnnca 
yroa ANE BiianMoro asnaceHna 6yaer HMeTb 34;30 rpaayca; Ha CTOJibKO rpaaycoB 
naaHeTa npeauiecrBOBaaa anoreio b nepBOM npoTHBOcroaHHH. 

[G.2] Tenepb nocrpoHM noao6HHH aepTeac [pnc. 10.14] ana BToporo 
npoTHBOCTOHHHH. Tax xax yroa B0E cpeaHero aanaceHna annunxna paBHajica 
40; 11 rpaaycaM, xaxHx b aeTHpex npaMux yraax coaepacnTca 360, hjih 80;22 
rpaaycaM, 360 kotophx 6yaeT b a»yx npaMHx yrjiax, h TOMy ace 6yaeT 
paBHaTbca BepTHxanbHbin yroji X0N, to ayra Ha AO aonacHa paBHaTbca 80;22 
rpaaycaM, k3khx 360 coaepacnTca b ok py jkhocth, 
ornicaHHOH oxono npaMoyroabHOro TpeyranhHHxa A0O, 
a ayra Ha O© — HeaocraiomHM ao nonyoxpyacHOcra 
99;38 rpaaycaM. CjieaoBaTejibHO, H3 CTarnBaioiunx 3Ty 
ayry npaMHx AO 6yaeT paBHa 77;26 aacraM, xaxnx 
b ninoTeHy3e A© coaepacnTca 120, a O© — 91 ;41 
Taxon aacTH. rioaTOMy ecan npaMaa A© paBHa 6, a 
ranoTeHy3a AB — 60, to b AO thkhx nacren 6yaeT 
3;52, a O© — 4;35. Tax xax KBaapaT Ha AO, 6yayan 
othht ot XBaapaTa Ha AB, aaer KBaapaT Ha BO, to 
aaHHa nocjieaHeH 6yaer paBHa 59;53 t3khm ace aacraM. 

Ha OCHOB3HHH Tex ace paccyacaeHnii, nocxonbxy ©O 
paBHa OX h NX BflBoe 6onbine AO, bch npaMaa 
BX 6yfleT paBHa 64;28 aacraM, xaxnx b NX 6ygeT 
7;44. BcjieacTBHe aroro ace rnnoTeHy3a BN 6yaeT paBHa 64;56 t3khm ace 
aacTaM. H ecjin rHnoTeHy3y BN B3aTb 3a 120, to b NX Taxnx nacren 6ygeT 
14,19, a b CTOamen Ha Heii nyre — 13;42 rpaaycoB, xaxnx b oxpyacHocrH, 
onHcaHHoii okojio npaMOyrojibHOro TpeyrojibHHxa BNX, coaepacnTca 360. TaxHM 
o6pa30M, yroji NBX 6yaeT paBeH 13;42 rpaaycaM, xaxnx b UByx npaMHx yrjiax 
6yaeT 360, hjih ace 6;51 rpaaycaM, xaxnx 360 6yaeT b aeTupex npaMHx yraax. 
Ho yroa B©E paBHaeTca 40; 11 TaxHM ace rpaaycaM; 3HaaHT, ocraiomnnca yroa 
ENB BnaHMoro asHaceHHH 6yaeT paBeH 33;20 tbkhm ace rpaaycaM. Bot Ha 
Taxoe ancao rpaaycoB naaHeTa bo btopom npoTHBocroaHHH xasaaacb oTcraiomeft 
ot anorea. Kax 6uao noxa3aHO, b nepBOM npoTHBOCToaHHH naaHeTa Ha 34;30 
rpaayca npeamecTBOBana anoreio, BcaeacrBHe aroro Bee paccToaHne ot nepBoro 
npoTHBOCTOHHHH ao BToporo noayaHTCa paBHUM 67;50 rpaaycaM, mto BnoaHe 
coraacyeTca c noayaeHHHMH b Ha6aroaeHHax 75 . 

[G.3] Bo3bMeM Taxyio ace cjinrypy [pnc. 10.15] aaa TpeTbero npoTHBocroa- 
hhh. nocxoabxy b 3tom cayaae yroa T©Z paBHOMepHoro ABnaceHna annunxna 
paBHaeTca 44;21 rpaaycaM, xaxnx b aeTHpex npaMHx yraax 6yaeT 360, nan 
88;42 rpaaycaM, 360 kotophx aaiOT asa npaMHx yraa, to croamaa Ha npaMOii 
AO ayra 6yueT paBHaTbca 88;42 rpaaycaM, xaxnx b oxpyacHocra, onncaHHOii 
oxoao npaMoyroabHOro TpeyroabHnxa A0O, coaepacnTca 360, a ayra Ha O© — 
HeaocraiomeMy ao nonyoxpyacHOcra 91; 18 rpaaycy. CaeaoBaTeabHO, H3 croamnx 
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nofl hhmh npHMMx AO paBHa 83;53 aacTHM, k3khx b ninoTeHy3e A® coaepacHTca 
120, a O® — 85;49 thxhm *e qacraM. noaroMy ecaw npaMaa A® paBHa 6, 
a paflwyc Ar axcueHTpa — 60, to AO 6yaeT paBHa 4; 11,30 mhcthm, a O® — 

4; 17. H Tax xax XBaapaT Ha AO, othhtnh ot xBaapaTa Ha Ar, aaeT XBaapaT 
Ha TO, to fljiHHy nocneAHeH jthhhh noayawM paBHOH 
59;51 t3khm ace qacraM. 

Zlaaee, nocxoabxy O® paBHa OX, a NX baboo 
6ojibiue AO, ocraTOK Xr noayaHTca paBHUM 55;34 
aacraM, k3khx b npaMOii NX 6yaeT 8;23. BcaeacTBHe 
AToro ninoTeHy3y TN noayaHM paBHOH 56; 12 thkhm 
xe aacraM. 3Haam\ ecjiH mnoTeHy3y TN noaoxHTb 
paBHOH 120, to b NX t3khx aacreH 6yAeT 17;55, a 
croamaa Ha Hew flyra paBHa 17; 10 rpaaycaM, xaxnx 
b oxpyxHOcm, onnc3HHOH okojto npHMoyroAbHoro 
TpeyrojibHHKa TNX, coaepacwTca 360. TaxwM o6pa30M, 345 
yroa ®rN paBeH 17; 10 rpaAycaM, xaxHx b AByx 
p MC . 10.15 npaMbix yraax coaepxwTca 360, hjih 8;35 rpaaycaM, 

360 KOTopux cocTaBjiaioT aeTMpe npaMMx yraa. Ho b 
yrae T©Z t3khx rpaaycoB 6buio 44;21; caeaoBaTeabHO, Becb yroa TNZ 6yacr 
paBHHTbca 52;56 t3kmm xce rpaaycaM. Mmchho Ha Taicoe ancao rpaaycoB naaHeTa 
npeauiecTBOBaaa nepHrero b TpeTbeM iipothboctohhhh. Kax 6wao noxa3aHO, bo 
btopom npoTHBOCToaHHH naaHeTa Ha 33;20 rpaayca OTcraBaaa ot anorea; 
BcaeacTBHe AToro cxaaaNBaeMHe ocraTXH ot BToporo ao TpeTbero npoTHBOcro- 
aHHH aaiOT 93;44 rpaayca, mto BnoaHe coraacyeTca c BeavmMHaMH, Ha6aioaeH- 

HblMH BO BTOpOM npOTHBOCTOaHHH 76 . 

[H ] riocxoabxy naaHeTa, ycMaTpwBaeMaa b TpeTbeM npOTHBOCTOaHHH no 
npaMoii TN, Haxoanaacb Ha noayaeHHNX Ha6ax>aeHHeM 2;34 rpaaycax Capeabua 
h yroa TNZ npn ueHTpe 3oaHaxa oxa3aaca pabhmm 52;56 rpaaycaM, 360 
xoTOpwx coacp*HTca b qeTbipex npaMux yraax, to nepwreH AxcueHTpa b TOaxe 
Z Haxoawaca Ha 25;30 rpaaycax Ko3epora, a 
anoreii — Ha awaMeTpaabHO npoTHBonoaoxHHx 
25;30 rpaaycax Paxa. 

OnnuieM oxoao ueHTpa T [pnc. 10.16] anHUHxa 
Mapca KAM h npoaoaxnM npaMyio ®r. Toraa aaa 
BpeMeHH TpeTbero npOTHBOCTOaHHH mu noayaHM 346 
cpeaHee nepeMemeHMe annuHxaa ot anorea axcueH- 
Tpa paBHbiM 135;39 rpaaycaM, nocxoabxy coraaCHO 
aoxa3aHHOMy yroa T©Z paBHaeTCa HeaocraiomHM 
ao noayoxpyxHOCTM 44;21 rpaaycaM, a cpeaHee 
ABHxeHne naaHeTH [no aHOMaann ] ot anorea M 
anuuHKaa, T.e. ayra MK, paBHO 171 ;25 rpaaycy 
BcaeacTBHe Toro, hto yroa ©rN no aoxa3aHHOMy 
paBHaeTCa 8;35 rpaaycaM, 360 xotophx cocTaBaaiOT aeTMpe npaMMx yraa. Tax 
xax ato yroa y ueHTpa Annunxaa, to ayra KA ot naaHeTM K ao nepHrea 
A paBHaeTCa tcm xe chmum 8;35 rpaaycaM, a ayra ot anorea M ao naaHeTM 
b tomxc K paBHa, xax cxa3aHO BMine, HeaocTaiomeMy ao noayoxpyxHocni 
171;25 rpaaycy. 

Tenepb, xpoMe npoaero, HaM craao acHO, hto bo BpeMa TpeTbero 
npoTHBOCToaHHa, T.e. bo 2 roa AHTOHHHa, b HOMb c 12-ro Ha 13-e ancao 
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enineTCKoro Mecaua 3nH(J)H, 3a 2 paBHoaeHCTBeHHwx aaca flo noAyHoan 77 
imaHeTa Mapc no Tax Ha3biBaeMoft cpegHen AonroTe oTCToaaa ot anorea 
3Kcn,eHTpa Ha 135;39 rpaaycoB, no aHOMajinn xe OHa Haxoamiacb Ha 171;25 
rpaayce ot anorea anHumma. 3to h Tpe6oBajiocb AOxa3aTb. 

8. OnpeaejieHHe BeaHHHHbi anHpwKjia Mapca 

nocKOJibxy BCJiea 3a stum Tpe6yeTca onpeACAHTb othouichhc BejiHHHHbi 
snHUHKjia, mm b3hjih AJia 3Toro Ha6jifOAeHHe, KOTopoe npOH3BejiH npH6nH3HTejib- 
ho aepe3 3 AHa nocjie TpeTbero npoTHBocToaHHa 78 , hmchho bo 2 toa AHTOHHHa, 
b Hoab c 15-ro Ha 16-e hhcao eraneTcxoro Mecana 3nw4)H, 3a 3 
paBHOACHCTBCHHux aaca ao nojiyHOMH, Tax xax no acTpojia6nH b MepHAnaHe 
ctohji 20-h rpaayc KAeuiHeft, a cpeAHee noAoxeHHe CojiHna 6 mao Toraa Ha 
5;27 rpaAycax Bah3hci;ob. IlpH ycTaHOBjieHHH coBctbchhoto noAOxeHHa ruiaHeTht 
no OTHOHieHwo x Konocy Mapc 6 ma bhach Ha 13$ rpaayce C/rpejibua; b to 
xe caMoe BpeMa oh 6ha bhach OTcroamHM ot ueHTpa JlyHhi Ha tot xe c3mhh 
13$ rpaayc b HanpaBjieHHH nocaeAOBaTCAbHocTH 3HaxoB 79 . CpeAHee nonoxeHHe 
JlyHH 6huio Toraa Ha 4;20 rpaAycax CTpeAbua, a hcthhhoc — Ha 29;20 
rpaAycax CxopnHOHa, Tax xax no aHOMajiHH OHa Ha 92 rpaAyca OTCToa^a ot 
anorea anHUHxna. Bhahmoc xe ee nanoxeHne 6 mao oxoao Haaajia OrpeAbna 80 , 
Tax hto h otck)A 3 nonyaaAOCb cornacoBaHHoe [c onpeAeAeHHUM no Konocy] 
noAOxeHne Mapca, a hmchho 1 ;36 rpaAyc CTpenbua; ot nepMrea oh, 
eCTecTBeHHO, otctoxa Ha 53;54 rpaAyca b HanpasAeHHH npoTMB nocneAOBaTenb- 
hocth 3HaxoB 81 . BpeMa, npouieAuiee ot TpeTbero npoTHBocToaHHa ao stoto 
H a6AJOAeHHH, cooTBeTCTByeT 1 ;32 rpaAycy [cpeAHefi] AOAroThi h npH6nH3HTenbHO 
1;21 rpaAycy 3 hom3ahh 8 ^. Ecah mm npn6aBHM 
hx x yxe onpeAeAeHHHM b xaaecTBe Haaanb- 

HMX A3HHMX [cpeAHHM ] nOAOXeHHHM AAa 
TpeTbero npoTHBocToaHHa, to nonyaHM, mto 
bo BpeMa 3Toro Ha6nx>AeHHa Mapc HaxoAHAca 
no [cpeAHen] AOAroTe Ha 137;11 rpaAycax 
paccToaHHa ot anorea axcueHTpa, a no 
3H0M3AHH — Ha 172;46 rpaAycax ot anorea 
snnuHXAa. 

YCTaHOBHB 3T0, B03bMCM 3XCU,eHTpHMeCXHH 

xpyr ABr [pnc. 10.17], HecynuiH ueHTp 
3nHu,HXAa. riycTb ueHTpoM 3Toro xpyra 6yAeT 
A, a AnaMeTpoM — AAr; b roaxe E 
npeAnoAOXHM n,eHTp 30AHaxa, a b Z — Toaxy 
HandOAbHieH 3KCU,eHTpHHHOCTH. OnncaB OXOAO 

B annuHXA H0K, npoBeAeM npaMHe ZKBH, 

3aTeM — E0B h AB, a H3 Toaex A h E 
onycTHM Ha ZB nepneHAHxyAapH EA h AM. IlpeAnoAOXHM, mto imaHeTa 
HaxoAHTca b Toaxe N 3nHu,HXAa; npoBeAa coeAHHHTeAbHHe npaMhie EN h 
BN, onycTHM H3 B nepneHAHxyAap BE Ha npoAOAxeHHe npaMOH EN 83 . 

Tenepb, nocxoAbxy nAaHeTa HaxoAHTca Ha 137; 11 rpaAycax ot anorea 
3xcu,eHTpa, yroA BZr 6yAeT paBeH 42;49 rpaAycaM, xaxnx b aeThtpex npaMhtx 
yrnax coAepxHTca 360, hah xe 85;38 rpaAycaM, xaxnx 360 6yAeT b A»yx 
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npHMMx yrjiax, to CToamaa Ha AM ayra aojixcHa paBHATbca 85;38 rpaaycaM, 
xaxHx b OKpyxcHOCTH, onncaHHOH oxoao npaMoyroabHoro TpeyroabHwxa AZM, 
coaepxcHTca 360, a ayra Ha ZM — ocraiomHMCH ao noayoxpyacHOCTw 
94; 22 rpaaycaM. CaeaoBaTeabHO, H3 Haxoaamwxca noa hhmh npHMwx AM paBHa 
81 ;34 Mac™, xaxwx b rwnoTeHy3e AZ 6yaeT 120, a ZM — 88; 1 t3khm ace 
qacTHM. TaxwM o6pa30M, ecaw npaMaa AZ Meacay ueHTpaMw paBHa 6, a paawyc 
AB 3KcaeHTpa — 60, to b AM t3khx Hacreft 6yaeT 4;5, a b ZM — 4;24. 350 
Tax xax KBaapaT Ha AM, buhtchhuh h3 xBaapaTa Ha AB, aaeT KBaapaT Ha 
BM, to npaMaa BM 6yaer paBHa 59;52 t3khm ace nacTsiM. Tomho Tax ace, 
nocxojibxy ZM paBHa MA, a EA BaBoe 6oabine AM, to noayaaiomaaca b 
ocTaTxe BA 6yaeT paBHa 55;28, a EA — 8; 10 t3xhm ace MacraM. BcaeacTBwe 
3Toro rnnoTeHy3a EB 6yaeT paBHa 56;4. M ecaw npaMaa EB paBHa 120, to 
b EA TaxHx ace Hacrew 6yaeT 17;28, a croamaa Ha Hew ayra coaepacwT 16;44 
rpaaycoB, xaxwx B oxpyacHoerw, onwcaHHow oxojio npaMoyrojibHoro Tpey- 
rojibHHxa BEA, 6yaer 360, Tax mto yroa ZBE paBHaeTca 16;44 rpaaycaM, 
xaxHx b a»yx npaMwx yraax coaepacwTca 360. 

Zlajiee, nocxojibxy yroa rES, Ha xotopnw BHanMoe noaoaceHwe Mapca 
npeaniecTBOBajio nepHreio F, paBeH 53;54 rpaaycaM, xaxwx b weTwpex npaMux 
yraax coaepacwTca 360, waw 107;48 rpaaycaM, xaxwx 360 6yaeT b a»yx npaMux 
yraax, to b yrae FEB 6yaeT 102;22 Taxwx ace rpaayca, Tax xax oh paBeH 
BMecre B3aTMM yray ZBE, paBHOMy coraacHO aoxa3aHHOMy 16;44 t3xhm 
rpaaycaM, w yray FZB, xoTopbiii no npeanoaoaceHwio cocTaBaaeT 85;38 Taxux 
ace rpaaycoB. Toraa ocraiomwiicH yroa BEE 6yaeT paBHaTbca 5;26 TaxwM ace 
rpaaycaM, a ayra Ha BE — 5;26 rpaaycaM, xaxwx b oxpyacHOCTH, onwcaHHow 3ii' 
oxoao npaMoyroabHoro TpeyroabHwxa BEE, HMeeTca 360. BcaeacTBwe 3Toro 
npaMaa BE 6yaeT paBHa 5;41 nacraM, xaxwx b rwnoTeHy3e EB coaepacwTca 
120. H ecaw EB coraacHO aoxa3aHHOMy paBHa 56;4 aacrraM, a paawyc 
3xcu,eHTpa — 60, to b BE Taxwx aacrefl 6yaeT 2;39. 

Tomho Tax ace, nocxoabxy Towxa N OTCTOaaa ot anorea H anwuwxaa Ha 
172;46 rpaayca, a ot nepwrea K — Ha 7;14, yroa KBN aoaaceH 6uTb paBeH 
7;14 rpaaycaM, xaxwx b aeTHpex npaMbix yraax 6yaeT 360, waw ace 14;28 
rpaaycaM, xaxwx 360 6yaeT b aByx npaMbix yraax. B yrae ace KB© Taxwx 
rpaaycoB 6hao 16;44, Tax mto noayaaiomwwca b ocraTxe yroa NB© paBeH 
2; 16, a Becb yroa ENB — 7;42 t3kwm ace rpaaycaM. CaeaoBaTeabHO, ayra Ha 
EB 6yaeT paBHa 7;42 rpaaycaM, xaxwx b oxpyacHocrw, onwcaHHow oxoao 
npaMoyroabHoro TpeyroabHwxa BNE, HMeeTCa 360, a caMa npaMaa BE paBHa 
8;3 wacTHM, xaxwx b nmoTewyae BN wMeeTca 120. 

Ecaw npaMaa BE paBHa 2;39, a paawyc axcpeHTpa — 60, to b paawyce 
BN anwuwxaa Taxwx aacrew 6yaeT npw6aw3WTeabHO 39;30. 3HaMWT, OTHOuieHwe 
paawyca 3xcu,eHTpa x paawycy onwpwxaa 6yaeT paBHO othouichwio 60 x 39;30. 

3to w Tpe6oBaaocb hhwtw. 


9. 06 wcnpaBaeHww nepwoawMecxwx ABwaceHww Mapca 352 

Jinn wcnpaBaeHwa cpeaHwx nepwoawaecxwx aswaceHww mm B3aaw oaho w3 
apeBHwx HaOaioaeHww, b xotopom iobopwtch, mto b 13 roay no flwoHwcwio, 
25-ro AwroHa, yTpoM Mapc 6 ua BwaeH npwxocHyBmwMca x 3 Be 3 ae b ceBepHow 
aacrw a 6 a CxopnwoHa. BpeMa stoto Ha 6 aroaeHwa cooTBeTCTByeT 52 roay nocae 
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CMepTH AjieKcaHflpa, T.e. 476 rosy nocjie Ha6oHaccapa, h yTpy c 20-ro Ha 
21-e mhcjio eraneTCKoro Mecaua Athp 84 , xoraa, KaK mu ycraHOBHAH, CojiHu,e 
b cpcziHCM abhxcchhh HaxoAHJiocb Ha 23;54 rpaAycax Ko3epora 85 . 3Be3aa xce 
b ccBcpHon aacTH ji6a CxopnnOHa Ha6jnoAanacb, no-HameMy, Ha 6V3 rpaAycax 
CKOpnHOHa 86 . TaKHM o6pa30M, ot aroro Ha6jnoacHM5i go Hawajia aapcraoBaHHa 
AHTOHHHa npouuio 409 act, xoTopwe npoH3BeAH nepeMemeHHe HenOflBHxcHbix 
3Be3A npH6AH3HTCAbHO Ha 4;5 rpaAyca, h bo BpeMa ynoMHHyToro Ha6jnofleHHH 
3Ta 3Be3Aa CxopnHOHa AOAxcHa 6huia HaxoAHTbca Ha 2 V4 rpaAycax CxopriHOHa; 

J5J »cho, hto Ha cTOJibKHx *e rpaAycax 6uuia h miaHeTa Mapc. riocKOAbKy xce b 
Hame BpeMa, T.e. b Haaajie uapcTB0B3Hna Ahtohhh3, anoren Mapca HaxoAHAca 
Ha 25;30 rpaAycax Paxa, to bo BpeMa 
Ha6AioACHna oh aoaxcch 6ha HaxoAHTbca 
Ha 21 ;25 rpaAyce. M bcho, hto bhahmoc 
noAOxceHne nAaHeTM 6 hao TOCAa Ha 
100;50 rpaAycax ot anorea, a cpeflHee 
noAO>xeHHe CoAHua Ha 182;29 rpaAycax 
ot 3Toro anorea, hah, ohcbhaho, Ha 2;29 
rpaAycax ot nepnrea [Mapca] 87 . 

YcraHOBHB 3T0, B03bMeM 3XCUCHT- 

pHaecKHH xpyr ABr, Hecymnif peHTp 
3nHu,HKAa [pnc. 10.18]. riycTb A 6yAeT 
ero ueHTpoM, AAr — AnaMeTpoM, Ha 

KOTOpOM npeAnOAOJKHM B TOMKe E UeHTp 
30AHaxa, a Z — MecTOM HaudoAbmen 
SKCUeHTpHMHOCTH. OnucaB OKOAO UeHTpa 
B anHAHKA H0, npoBeAeM npaMue 
ZBH h AB, a H3 Z onycrHM Ha npsiMyio 
AB nepneHAHKyAap ZK. 17peAnoAOxcHM, hto nAaHeTa HaxoAHTca b Toaxe © 

354 snHUHKAa. CoeAHHHB B@, npoBeAeM napaAAeAbHO en npaMyio EA H3 tohxh 
E; no 3 toh npaMOH corAacHO Aoxa3aHHOMy Bfairne 6yACT Ha6AJOAaTbca cpeAHee 
noAOxceHne CoAHua. Cocahhhb E0, onycTHM Ha Hee H3 Toaex A h B 
nepneHAHKyAaphi AM h BN, a 3aTeM h3 A nepneHAnxyAapHO BN npoBeAeM 
npaMyio AS, Tax hto (Jmrypa AMNS 6yAeT npaMOyroAbHHM napaAAeAorpaMMOM. 
Tenepb, Tax xax yroA AE0 bhahmoio nepeMeuieHna iuiaHeTbi ot anorea 6yAeT 
paBeH 100;50 rpaAycaM, xaxnx b aeTupex npaMux yrAax coAepxcnTca 360, a 
yroA TEA cpeAHero noAOxceHHa CoAHua paBHaeTca 2;29 t3xhm xce rpaAycaM, 
to yroA ©EA hah B0E aoaxcch 6yAeT paBHaTbca 81 ;39 rpaAycy, xaxnx b 
aeTwpex npaMbix yrAax coAepxcHTCa 360, hah xce 163; 18, xaxnx 360 6yAeT b 
AB yx npaMux yrAax. TaxHM o6pa30M, Ayra Ha BN paBHa 163;18 rpaAycaM, 
xaxnx b oxpyxcHOCTH, onncaHHOH oxoao npaMoyroAbHoro TpeyroAbHnxa B0N, 
6yAeT 360. CaMa xce npaMaa BN paBHa 118;43 aacraM, xaxnx b ninoTeHy 3 e 
B© coAepxcHTca 120. Ecah paAnyc B© 3nnu,nxAa paBeH 39;30 aacTaM, a 
paccToaHne EA Mexmy ueHTpaMH — 6, to b BN Taxnx aacren 6yAeT 39;3. 
IlocxoAbxy yroA AE© paBeH 100;50 rpaAycaM, xaxnx b aeTwpex npaMux yrAax 

355 coAepxcHTCa 360, hah xce 201 ;40, xaxnx 360 6yAeT b A»yx npaMHx yrAax, h 
BCAeACTBne 3Toro cmoxhmh c hhm yroA AEM paBeH 158;20 thxhm xce rpaAycaM, 
to cToamaa Ha AM Ayra aoaxch3 6wTb paBHa 158;20 rpaAycaM, xaxnx b 
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OKpyacHOCTH, ormcaHHOH okojio npaMoyrojibHoro TpeyrojibHHKa AEM, co- 
aepacHTca 360, a caMa npaMaa AM — 117;52 aacTaM, k3khx b ninoTeHy3e 
AE HMeeTca 120. Ecjih npaMaa AE 6yaeT paBHa 6, a BN no aoKa3aHHOMy — 
39;3 aacraM, to thkhx qacreft b AM vum NS 6ygeT 5;54, a b ocraTKe BS — 
33;9 TaKHx qacreft, xaxnx b paanyce BA oxcneHTpa coaepacnTca 60. 
CjieaoBaTejibHO, earn ranoTenysa BA paBHa 120, to b BH t3khx qacreft 6yaeT 
66; 18, a CToamaa Ha Heft ayra paBHa npn6jiH3HTejibH0 67;4 rpaaycaM, xaxHx 
b oxpyxcHOCTH, onHcaHHoft okojio npaMoyrojibHoro TpeyrojibHHKa BAS, co- 
aepxHTca 360. TaKHM o6pa30M, yroji BAS paBeH 67;4 rpaaycaM, xaxnx b a»yx 
npaMwx yrjiax coaepacHTca 360, a Becb yroji BAM 6yaeT 247;4 rpaaycoB 88 . B 
yrjie EAM t 3 khx ace rpaaycoB 6yaer 21;40, nocxonwcy yroji AEM paBHaeTca, 
Kax 6buio noxa3aHO, 158;20; ocraiomHftca yroji BAE paBeH 225;24, a CMeacHHfi 
c hum BAA — 134;36 t3khm ace rpaaycaM. FIooTOMy ayra Ha ZK 6yaeT paBHa 
134;36 rpaaycaM, xaxnx b OKpyacHoern, onncaHHoft okojio npaMoyrojibHoro 
TpeyrojibHHKa AZK, coaepacHTca 360, a ayra Ha AK — HeaocraiomHM ao 
nojiyoxpyxcHocTH 45;24 rpaaycaM. H 3 HaxoaamHxca noa hhmh npaMHx ZK 
paBHa 110;42 nacraM, xaxHx b mnoTeHy3e AZ HMeeTca 120, a AK — 46; 18 
TaKHM ace nacTHM. Ecjih npaMaa AZ paBHa 6, a paanyc AB oxcueHTpa — 60, 
to b ZK t3khx aacTeft 6yaeT 5;32, a b AK — 2; 19; ocraiomaaca npaMaa 
BK paBHa 57;41. BcjieacTBHe aroro ranoTeHy3a BZ [npaMoyrojibHoro Tpey¬ 
rojibHHKa BZK] 6yaeT paBHa npH6jiH3HTejibHo 57;57 t3khm ace aacTaM. Ecjih 
npaMaa BZ paBHa 120, to b ZK tbkhx aacreft 6yaer 11;28, a croaiuaa Ha 
Heft ayra 6yaeT HMeTb 10;58 rpaaycoB, khkhx b oxpyacHocTH, onncaHHoft okojio 
npaMoyrojibHoro TpeyrojibHHKa BKZ, coaepacHTca 360. TaKHM o6pa30M, yroji 
ZBA 6yaer paBeH 10;58 rpaaycaM, khkhx b a»yx npaMHx yrjiax coaepacHTca 
360. Ho yroji BAA paBHaeTca 134;36 TaKHM ace rpaaycaM; noaTOMy Becb yroji 
BZA paBeH 145;34 TaKHM ace rpaaycaM, hjih ace 72;47 rpaaycaM, xaxnx b 
neTbipex npaMHx yrjiax coaepacHTca 360. TaKHM o6pa30M, bo BpeMa 
ynoMaHyToro Ha6jnoaeHHa cpeaHee noaoaceHne iuiaHeThi no aojiroTe, T.e. 
paccTOHHHe u,eHTpa B annunicjia ot anorea, paBHajiocb 72;47 rpaaycaM 89 ; 
BCJieacTBne 3Toro u,eHTp B Haxoanjica Ha 4; 12 rpaaycax KjiemHeft 90 . riocKOJibxy 
yroji TEA npeanojiaraeTCa paBHWM 2;29 t3khm ace rpaaycaM, a oh BMecre c 
aByMH npaMMMH yrjiaMH nojiyoKpyacHOCTH ABT aaeT BMecTe B3aTwe yrjihi 
BZA cpeaHeft aojiroTbi h HB© [cpeaHeft] 3hom3jihh, T.e. [cpeaHero] 
nepeMemeHHa iuiaHeTH no annigucjiy, to mu nojiynnM, mto ocraiomHftcH yroji 
HB© 6yaeT paBHaTbca tcm ace 109; 42 rpaaycaM 91 . 3h3mht, bo BpeMa aroro 
Ha6jnoaeHHa iuiaHeTa Haxoanjiacb Ha 109;42 rpaaycax no aHOMajinn ot anorea 
onnuHKjia. 3to h Tpe6oBajiocb ycTaHOBHTb. 

HTaK, h3mh aoKa3aHO, mto bo BpeMa TpeTbero npoTHBOCToaHHa iuiaHeTa 
[Mapc] no aHOMajinn OTcroajia Ha 171 ;25 rpaayc ot anorea annanicjia. 
CjieaoBaTejibHO, b npoMeacyTOK BpeMeHH Meacay Ha6jnoaeHHaMH, oxBaTHBatomnft 
410 ernneTCKHx roaoB h npn6jiH3HTejibHO 231^ aeHb, iuiaHeTa npoaBHHyjiacb 
3 a BhmeTOM 192 nojiHux o6opotob Ha 61;43 rpaayc. npnMepHO TaKoe ace 
npn6aBjieHHe mh nojiyqnM npn nOMomn coCTaBjieHHux h3mh Ta6jiHu, cpeaHHX 
aBnaceHHft, Tax xax cpeaHee aHeBHoe aBHaceHne mh HaxoaHJin, pa3aejiHB 
KOJiHaecTBO rpaaycoB, nojiyneHHHx b nojiHHx o6opoTax c ao6aBjieHneM 
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HeKOToporo npHpameHHH, Ha mhcjio ahch, npOTexmHX 3a npoMexyTOK bpcmchh 
Mexmy AByMa Ha6jnoaeHH5iMH 92 . 

10. 06 anoxe nepHOAHMecKHx flBH*eHHH Mapca 

Ot nepBoro roga Ha6oHaccapa h nojiyflHa 1-ro HHCJia enineTCKoro Mecaua 
358 Tot go paccMOTpeHHoro Ha6jnoaeHHa nponmo 475 eraneTCKHx roga h 
npHfi^H3HTejibHO 791^1/4 flHeft; aro BpeMS cooTBeTCTByeT npH6aB.rceHHio 180;40 
rpaaycoB aojiroTH h 142;29 rpaaycoB aHOMajiHH 93 . Ecjih mu bhutcm hx 
COOTBeTCTBeHHO H3 yCT3HOBJieHHHX nOJIOXCeHHH B ynOMBHyTOM Ha6jIIOaeHHH, T.e. 
no aojiroTe H3 4; 12 rpaaycoB KjieinHefi h no 3hom3jihh H3 109;42 rpaaycoB, 
to nojiyMHM a.™ nepBoro roaa Ha6oHaccapa h nojiyaHa 1-ro MHCJia enineTCKoro 
Mecaua Tot b xaaecTBe HaaajibHOH anoxn ana nepnoaHHecKHx abhxcchhh Mapca 
no aojiroTe 3;32 rpaayca 0bh3, a no 3hom3jihh 327; 13 rpaaycOB ot anorea 
3nMu,MKjia. Ha tom xce ochob3hhh, nocKOJibxy nepeMemeHHe anoreeB 3a 475 
jieT cocTaBjiaeT 41 / 2 I /4 rpaayca h bo BpeMa Ha6nioaeHHa anoreii Mapca Haxoamica 
Ha 21 ;25 rpaayce Paxa, to b ycraHOBjieHHoe BpeMa HaaajibHOH anoxH oh 
Aojixcch 6hLri HaxoaHTbca Ha 16;40 rpaaycax Paxa. 
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Knma XI 


1. OnpeaejieHHe axcueHTpncHTeTa h noaoaceHHa anorea lOnHTepa 

riocjie Toro KaK mu onpeaeaHAH nepHOAHaecxne aBHaceHHa, aHOMaann h 
anoxH aaa imaHeTw Mapc, caeaaeM aro tbxhm ace o6pa30M h aaa iuiaHeTbi 
lOnHTep, b3hb onaTb aaa onpeaeaeHHa noaoaceHHa anorea h axcueHTpncHTeTa 
TpH npOTHBOCTOaHHa, B KOTOpbIX KDllMTep flHaMeTpajlbHO npOTHBOnOJIOXCeH 
cpeflHeMy noaoaceHHio CojiHua 1 . [1 ] riepBoe m3 hhx mu Ha6jnoaajiH npn 
noMOipn acrpoaa6nn b 17 rosy AapHaHa, b Hoab c 1-ro Ha 2-e hhcao eraneTCXoro 
Mecaua 3nH<j)H, 3a 1 aac m noayHOaH, oho HMeao mccto Ha 23; 11 rpaaycax 
CxopnHOHa 2 ; [2] BTopoe — b 21 rosy [AapHaHa], b Hoab c 13-ro Ha 14-e 
MHtno Mecaua Oaocj)H, 3a 2 aaca ao noayHoan Ha 7;54 rpaaycax Pu6 3 ; 
[31 TpeTbe — b nepBbiH roa Ahtohhh3, b Hoab c 20-ro Ha 21-e ancao Mecaua 
Athp, aepe3 5 aacoB nocae noayHoaw, Ha 14;23 rpaaycax Obh3 4 . H h3 sthx 
aByx npoMexcyTKOB BpeMeHH tot, xotophh npornea ot nepBoro npoTHBocTOaHna 
ao BToporo, BKaroaaeT 3 eraneTcxHx roaa, 106 aHeft h 23 aaca, b TeaeHHe 
KOTopux BwaHMoe aBMxceHHe naaHeTu cocraBHao 104;43 rpaayca; npoMeacyTOx 
*e ot BToporo ao TpeTbero npOTHBOCTOaHHa coaepacHT 1 erHneTCXHft roa, 37 
AHeft h 7 aacoB h cootbctctbchho 36;29 rpaaycoB [HCTHHHOft aoaroTu]. TaxHM 
o6pa30M, cpeaHee ABHxceHHe no aoarore b nepBOM npoMeacyTxe BpeMeHH 
noayaaeTca paBHbiM 99;55, a bo btopom — 33;26 rpaaycaM 5 . Ha ocHOBaHHH 
BeanaHH sthx npoMeacyTxoB npH noMomH H3aoaceH- 
hux h3mh aaa Mapca mctoaob mu onpeaeaHAH 
Tpe6yeMbie bcahhhhh, npeanoaaraa CHaaaaa cyme- 
CTBOBHHHe OAHOrO AHIHb 3XCUeHTpa. 3tO 6bUIO 
caeaaHO caeayioiunM o6pa30M. 

[I ] IlycTb ABr [pHc. 11.1] npeacTaBaaeT axc- 
ueHTpHaecKHft xpyr. ripeanoaoacHM, hto Toaxa A — 
MecTOHaxo*aeHHe ueHTpa annuHxaa b nepBOM npo- 
THBOCTOaHHH, B — BO BTOpOM H T — B TpeTbCM. 

B3aB BHyTpH 3KCueHTpa ABr pem-p A 3oaHaxa, 
npoBeaeM coeaHHHTeabHHe npaMhie AA, BA h TA; 
npoaoaacHM TA ao E, npoBeaeM coeaHHHTeabHHe 
npHMHe AE, EB h AB. OnycTHM Taxace H3 ToaKH 
E nepneHAHKyaapH EZ h EH Ha AA h BA, a H3 
A — nepneHAHKyaap A© Ha npaMyio EB. 

[A] Tax xax ayra Br 3XcueHTpa, no npeanoaoaceHHio, CTaniBaeT 36;29 
rpaaycoB 30anaxa, TO yrabi BAr h EAH, Haxoaamneca npn ueHTpe 3oanaxa, 
coaepacaT 36;29 rpaaycoB, xaxnx b aeTHpex npaMHx yraax HMeeTca 360, hah 
72;58 rpaayca, 360 xoTopux cocraBHT a»a npaMHx yraa. TaxHM o6pa30M, 
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nocrpoeHHaH Ha EH ayra coaepacHT 72;58 rpaayca, kekhx b xpyre, onncaHHOM 
OKoao npHMoyroabHoro TpeyroabHHKa EAH, coaepacHTca 360, a npaMaa EH 
paBHa 71 ;21 qacm, xaxnx b rnnoTeHy3e AE 6yaeT 120. nocKoabxy ayra Br 
paBHa 33;26 rpaaycaM, HaxoaamnncH Ha oxpyacHOCTH yroa BEr 6yaeT paBHHTbca 
33;26 rpaaycaM, xaxnx b a»yx npaMHX yraax coaepacHTca 360, ocTaromnnca 
ace yroa EBH 6yaeT paBeH 39;32 t3khm ace rpaaycaM 6 . HTax, ayra Ha EH 
coaepacHT 39;32 rpaaycoB, xaxnx b xpyre, onncaHHOM oxoao npHMoyroabHoro 
TpeyroabHHKa BEH, coaepacHTca 360, a npaMaa EH paBHa 40;35 h3Cthm, xaxnx 
b ninoTeHy3e BE 6yaeT 120. Ecan EH, no ac>Ka3aHHOMy, paBHa 71 ;21, a 
npaMaa AA — 120, to b BE Taxnx nacrei! 6yaeT 210;58. Tax KaK bch ayra 
ABT SKCneHTpa, no npeanoaoaceHHio, crarnBaeT noaynaiomHHCa ot caoaceHna 
o6ohx npoMeacyTKOB 141; 12 rpaayc 7 , to HaxoaamnncH npn neHTpe 3oaHaKa 
yroa AAr paBeH 141; 12 rpaaycy, 360 kotopmx cocraBaaiOT Herape npaMbix 
yraa, nan ace 282;24, k3khx b a»yx npaMux yraax 6yaeT 360, a CMeacHbin c 
hhm yroa AAE — 77;36 t3khm ace rpaaycaM. TaKHM o6pa30M, ayra Ha EZ 
coaepacHT 77;36 rpaaycoB, xaxnx b xpyre OKoao npaMoyrojibHoro TpeyroabHHKa 
AEZ 6yaeT 360, a npaMaa EZ paBHa 75; 12 nacTHM, k3khx b rnnoTeHy3e 
AE coaepacHTca 120. rioaodHO 3T0My, Tax Kax ayra ABr axcaempa nocae 
caoxeHHa noaynaeTca paBHofi 133;21 rpaaycaM 8 , to CTarHBaeMbiii eio Ha 
oxpyacHOCTH [ueHTpaabHHH 1 yroa AEr paBeH 133;21 rpaaycaM, xaxnx b a»yx 
npaMHX yraax coaepacHTca 360. Taxnx ace rpaaycoB yroa AAE HMeeT 77;36; 
ocTaiomHHca yroa EAZ 6yaeT coaepacaTb 149;3 Taxnx ace rpaaycoB 9 . TaxHM 
o6pa30M, ayra Ha EZ paBHa 149;3 rpaaycaM, xaxnx b xpyre, onncaHHOM oxoao 
npHMoyroabHoro TpeyroabHHKa AEZ, coaepacmca 360, a npaMaa EZ — 115;39 
naCTaM, xaxnx b rnnoTeHy3e EA 6yaeT 120; caeaoBaTeabHO, ecan EZ, no 
aoxa3aHHOMy, paBHa 75; 12, a EA, no npeanoaoaceHHio, 120, to EA 6yaeT 
paBHa 78;2 t3xhm ace nacraM. 

Jlajiee, Tax xax ayra AB axcueHTpa paBHa 99;55 rpaaycaM, to yroa 
AEB npn oxpyacHOCTH coct3bht 99;55 rpaaycoB, xaxnx b a»yx npaMbix yraax 
6 yaeT 360. flyra Ha A@ paBHa 99;55 rpaaycaM, xaxnx b xpyre, onncaHHOM 
OKoao npHMoyroabHoro TpeyroabHHKa AE®, 6yaeT 360, a ayra Ha E® paBHa 
HeaocTaiomHM ao noayoxpyacHOCTn 80;5 rpaaycaM. H3 CTarnBaioxanx nx npaMHX 
A® 6yaeT paBHa 91;52 nacrn, xaxnx b rnnoTeHy3e EA HMeeTca 120, a E® — 
77; 12 TaKHM ace nacraM. IloaTOMy ecan AE, no aoxa3aHHOMy, paBHa 78;2, a 
npaMaa AE — 120, to b A® Taxnx nacren 6yaeT 59;44, a b E® — 50; 12. 
riocKoabKy aoxa3aHO, hto bch EB coaepacHT 210;58 Taxnx nacren, to ocraTOK 
©B 6yaeT paBeH 160;46 nacraM, xaxnx npaMaa A® coaepacHT 59;44. Ho 
KBaapaT Ha ®B paBeH 25 845;55, a KBaapaT Ha ©A — 3568;4; caoacnB nx, 
noayMHM KBaapaT Ha AB — 29 413;59. CaeaoBaTeabHO, aJinHa AB 6yaeT paBHa 
171 ;30 Hacra, xaxnx b EA 6biao 120, a b EA — 78;2. H ecan anaMeTp 
3 xcu,eHTpa npnHHTb 3a 120, to npaMaa AB 6yaeT paBHa 91;52, n6o OHa 
CTarHBaeT ayry b 99;55 rpaaycoB. HTax, ecan npaMaa AB paBHa 91;52, a 
anaMeTp axcneHTpa — 120, to Taxnx nacren b EA 6yaeT 64; 17, a b npaMon 
EA — 41 ;47. TaKHM o6pa30M, nocTpoeHHaa Ha EA ayra SKCijeHTpa paBHa 
40;45 rpaaycaM, a bch ayra EABT — 174;6 rpaaycaM 10 . BcaeaCTBne aroro 
npaMaa EAT 6yaeT paBHa npn6an3HTeabHO 119;50 hecthm, xaxnx b anaMeTpe 
3KCn,eHTpa coaepacHTca 120. 
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[B] TaK KaK cerMeHT EABr [pnc. 11.2] MeHbme nojiyKpyra h noaroMy 
ueHTp 3KCiteHTpHMecKoro Kpyra oxaaceTca bhc ero, npeanoaoacHM, mto stot 
neHTpOM 6yaeT K. npcmeaeM nepe3 Hero h A npoxoaamHH nepe3 o6a 3th 

iieHTpa anaMeTp AKAM; H3 tomxh K onycTHM Ha 
TE nepneHflHKyjiap h npoaoaacHM ero, nyCTb sto 
6y«eT KNE. Tenepb, ecaw awaMeTp AM npHHHTb 3a 
120, bch npaMaa EI\ no aoxa3aHHOMy, 6yaeT 119;50, 
a npaMaa EA — 64; 17; ocraTox TA mh noaynHM 
paBHHM 55;33 t3khm ace nacTaM. riocxoabxy 
npaMoyrojibHHK Meacay EA h Ar paBeH npaMoy- 
ro^bHHKy Meacay AA h AM 11 , to npoH3BeaeHHe 
AA Ha AM mh noaynHM paBHbiM 3570;56, ecan 
AHaMeTp AM 6yaeT paBeH 120. Ho npoH3BeaeHHe 366 
AA Ha AM BMecTe c xBaapaTOM Ha AK cocTaBaaeT 
KBaflpaT Ha noaoBHHe anaMeTpa, T.e. xBaapaT Ha 
AK 12 . Il03T0My, earn ot XBaapaTa Ha sroft 
nojiOBHHe, T.e. or 3600, mm othhmcm npoH3BeaeHHe 
AA Ha AM, T.e. 3570;56, to y Hac ocTaHerca XBaapaT Ha AK, nan 29;4 t3khx 
ace qacreft. H, caeaOBaTeabHO, jyiHHa npaMoft AK Meacay ijeHTpaMH 6yaeT 
paBHa npH6aH3HTeabHO 5;23 nacTHM 13 , xaxnx paanyc KA sxcueHTpa HMeeT 60. 

[C] flaaee, Tax xax noaoBHHa TE, T.e. TN, paBHa 59;55 nacTHM, xaxHx 
b anaMeTpe AM coaepacHTCa 120, a npaMaa TA, no aoxa3aHHOMy, paBHa 55;33 
TaxHM ace nacraM, to ocraTox AN 6yser paBeH 4;22 nacTHM, xaxnx b AK 
coaepxcHTca 5;23. TaxHM o6pa30M, earn ninoTeHy3a AK paBHa 120, to b 
AN TaxHX Hacreft 6yaer 97;20, h ayra Ha Heft paBHa 108;24 rpaaycaM, xaxnx 
b xpyre oxoao npaMOyroabHoro TpeyroabHHxa coaepacHTCa 360. Yroji AKN 
6yaeT paBeH 108;24 rpaaycaM, ecan npHHHTb a»a npaMMX yraa 3a 360, nan 
ace 54; 12, ecan 360 rpaaycoB paBHH neTupeM npaMHM yraaM. H Tax xax oh 
HaxoaHTca npH ueHTpe axcneHTpHnecxoro xpyra, to ayra ME noaynHTca paBHoft 367 
54;12. Ho bch ayra TME, 6yayaH noaoBHHOft rEE, paBHa 87;3; caeaoBaTeabHO, 
ocTatomaaca ayra Mr ot nepHrea ao TpeTbero npoTHBOCTOHHHa 6yaeT 32;51 
rpaayca 14 . OneBHaHO, mto npH Br, paBHoft, no npeanoaoaceHHio, 33;26 rpaaycaM, 
mh b xanecTBe ocraTxa noaynHM ayry BM — paccroaHne ot BToporo 
npoTHBOCTOHHHa ao nepHrea, paBHyio 0;35 rpaaycoB 15 . riocxoabxy npoMeacyrox 
AB noaaraaca paBHHM 99;55 rpaaycaM, mh noaynHM h ocTaTOx AA — 
paccroaHHe ot anorea ao nepBoro npoTHBOCTOHHHa, paBHuft 79;30 rpaaycaM. 

Ecjih 6h u;eHTp annuiHXjia aBHraaca no 3TOMy axcneHTpHnecxoMy xpyry, 
to moxcho 6Hao 6h BOCnoab30BaTbca noayneHHHMH BeaHMHHaMH xax HeH3MeH- 
hhmh. Ho Tax xax, no caeaaHHOMy npeanoaoaceHHio, oh a»HaceTca no apyroMy 
xpyry, a hmchho onHcaHHOMy paanycoM KA H3 neHTpa, aeaamero nonoaaM 
AK, to HaM onaTb, xax h b caynae ruiaHeTU Mapc, noTpe6yeTCa npeacae Bcero 
BHMHcaHTb pa3HOCTH, noaynaiomHecH b Ha6atoaaeMHx npoMeacyTxax h onpe- 
aeaHTb, xaxne bc;ihmhhh ohh HMean 6h, ecan 6h ueHTp anHnnxaa aBHraaca 
npn TaxHx ace npHMepHO OTHomeHHax aaa axcueHTpncHTeTa He no BTopoMy 
axcneHTpy, a no nepBOMy, npoH3BoaameMy 3oaHaxaabHyx) aHOMaamo, a hmchho 368 
no onHcaHHOMy oxoao ueHTpa K 16 . 

[D.l ] riycTb axcneHTpHMecxHM xpyroM, HecymHM peHTp anmrHxaa, 6yaeT 
AM c neHTpOM A [pHC. 11.3], a axcneHTpHnecxHM xpyroM ero paBHOMepHoro 
aBHaceHHa — NE c neHTpoM Z, oaHHaxoMHft c AM. ripoBeaa coeaHHaiomHft 
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06a u,eHTpa aaaMeTp NAM, B03bM6M Ha HeM Taxace ueHTp E 3oanaxa h npeacae 
Bcero noaoacnM, hto b nepBOM iipothboctohhhh ueHTp annnnxaa Haxoanaca b 
Toaxe A. ripoBeaeM coeanHHTeabHHe npaMHe AA, EA, ZA3 h EE; H3 Tonex 
A h E onycTHM nepneHanxyaapn AH h E@ Ha npoaoaaceHne npaMoft AZ. 
Tenepb, Tax xax yroji NZE paBHOMepHoro aanaceHna 
no aoaroTe, corjiacHO aoxa3aHHOMy, paBHaaca 79;30 
rpaaycaM, xaxnx b nerapex npaMHX yraax co- 
aepxcHTca 360, to BepraxaabHHft an a Hero yroa 
AZH 6yaeT paBeH 79;30 rpaaycaM, 360 xotopux 
cocraBjiafOT neTupe npaMbix yraa, nan 159 rpaaycaM, 
xaxnx 360 6yaeT b aByx npaMbix yraax. flyra Ha 
AH 6yaeT paBHa 159 t3xhm rpaaycaM, xaxnx b xpyre 
oxojio npaMoyrojibHoro TpeyroabHnxa AZN HMeeTCa 
360, a ayra ZH coaepacnT 21 rpaayc, HeaocraiomHH 
ao nojiyxpyra. CaeaoBaTeabHO, n3 crarHBaiomnx nx 
npaMbix AH 6yaeT HMeTb 117;59 aacreft, xaxnx b 
rnnoTeHy3e AZ HMeeTCa 120, a ZH — 21;52 Taxyio 
ace nacre. FIoaTOMy AZ xax noaoBHHa npaMon EZ 
coaepacHT npn6an3HTeabHO 2;42 nacre, a paanyc 
AA axcneHTpa — 60 Taxnx ace nacrea, xaxnx b 
AH 6yaeT 2;39, a b ZH — cootbctctbchho 0;30. Tax xax xBaapaT Ha AH, 
othsthh ot xBaapaTa Ha AA [b npaMOyroabHOM TpeyroabHnxe AAH], aaeT 
XBaapaT Ha AH, to mh noayanM AH paBHoft 59;56 TaxnM ace aacraM. noao6HHM 
o6pa30M, Tax xax ZH paBHa H0, a E© Basoe Sojibuie AH, bch A© 6yaeT 
paBHa 60;26 TaxnM ace aacraM, xaxnx b npaMoft E© coaepacnTca 5; 18; 
BcaeacTBne 3toio rnnoTeHy3a AE [b npaMOyroabHOM TpeyroabHnxe ©EA] 6yaeT 
HMeTb 60; 40 Taxnx aacreft. Ecan npaMaa AE paBHa 120, to E0 6yaeT paBHa 
10;29 TaxnM ace aacraM, a ayra Ha Heft 6yaeT coaepacaTb npnMepHo 10; 1 
rpaaycoB, xaxnx b xpyre oxoao npaMoyroabHoro TpeyroabHnxa AE© 6yaeT 
360; TaxnM o6pa30M, yroa EA© 6yaeT paBeH 10; 1 rpaaycaM, xaxnx b aeyx 
npaMHX yraax coaepacnTca 360. Tax xax npaMaa E0 paBHa 5;18 aacraM, 
xaxnx b paanyce ZE axcmeHTpa 6yaer 60, a b npaMoft Z@ — 1, to bcho, 
aro Bca E0 6yacr paBHa 61; n mh noayanM rnnoTeHy3y EE [npaMoyroabHoro 
TpeyroabHnxa EE0] paBHoft 61;14 Taxoft ace nacre. Ecan npaMaa EE paBHa 
120, to E0 Taxnx aacreft 6yacr HMeTb 10;23, a ayra Ha Heft — 9;55 rpaaycoB, 
xaxnx b xpyre oxoao npaMoyroabHoro TpeyroabHnxa E@E HMeerca 360. H, 
caeaoBaTeabHO, yroa EE© 6yaeT paBeH — 9;55 rpaaycaM, xaxnx b a»yx 
npaMHX yraax coaepacnTca 360. Ho 6biao aoxa3aHO, aro yroa EA© coaepacaa 
10; 1 Taxnx rpaaycoB; 3HaanT, noayaaromnftca b ocraTxe yroa AEE hcxomoii 
pa3H0CTn 6yaeT paBeH 0;6 rpaaycoB, xaxnx b a»yx npaMHX yraax 6yaeT 360, 
nan 0;3, xaxnx 360 HMeeTCa b aeTHpex npaMHX yraax. 

B nepBOM npoTHBOCToaHHn CBemao yCMaTpnBaaocb no npaMoft EA n 
Haxoanaocb Ha 23; 11 rpaaycax CxopnnoHa; OTcroaa bcho, hto ecan 6h Hemp 
annnnxaa nepeMemaaca He no axcneHTpy AM, a no NS n Haxoanaca b roaxe 
E nocaeaHero, to CBeTnao yCMaTpnBaaocb 6h no npaMoft EE, HMea pa3HOCTb 
b 0;3 rpaaycoB, Tax aro oho 6biao 6h Ha 23;14 rpaaycax CxopnnoHa. 

[D.2] flaaee, ecan Ha TaxoM ace nepTeace [pnc. 11.4 ] 17 mh HaHeceM 
noaoaceHne BToporo nporaBOcroaHna, to oho 6yaeT HeMHoro caBHHyTO ot 
nepnrea b HanpaBaeHnn x npeamecTBytomnM 3HaxaM. Tax xax, no aoxa3aHHOMy, 
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ayra EN axcneHTpa paBHaaacb 0;35 rpaaycoB 18 , to yroji EZN coaepacHT 0;35 
rpaaycoB, xaxnx 360 6yaeT b aeThipex npaMhix yraax, wan 1 ; 10 rpaayc, xaxnx 
360 6yaeT b a»yx npaMhix yraax. TaxHM o6pa30M, ayra Ha AH paBHa 1; 10 
rpaaycy, xaxnx b xpyre oxoao npsiMoyroabHoro TpeyroabHHxa AZH HMeeTca 
360, a ayra Ha ZH — HeaocraiomHM ao noayxpyra 178;50 rpaaycaM. H, 
caeaoBaTeabHO, H3 CTarnBaiomHx hx npaMhix AH 
6yaeT paBHa 1; 13 aacTH, xaxnx b rnnoTeHy3e AZ 
HMeeTca 120, a ZH 6yaeT npH6aH3HTeabHO paBHa 
120 t3khm ace aacraM. IIoaTOMy ecan npaMaa AZ 
paBHa 2;42 aacraM, a paanyc AB axcueHTpa — 60, 
to b AH t3khx aacTeft 6yaeT 0;2, a b ZH texhx 
ace — 2;42. P3bhhm o6pa30M h HB 6yaeT HMeTb 60 
t3khx ace aacTeft, h6o OHa He OTanaaeTca ot 
rHnoTeHy3u BA. IIocKoabKy ©H paBHa HZ, a E© 372 
BaBoe 6oabiue AH, ocTaTOK ©B mu noayaHM paBHhiM 
57; 18 t3khm ace aacraM, xaxHx b npaMoft E© 6yaeT 
0;4; BcaeaCTBHe 3Toro rnnoTeHy3a EB [npaMoyroab- 
Horo TpeyroabHHxa ©BE] 6yaeT paBHa 57; 18 t3khm 
ace aacraM. IIoaTOMy ecaw npaMaa EB paBHa 120, 
to b E© t3khx aacTeft 6yaeT npH6aH3HTeabHO 0;8, 
a ayra Ha Heft Toace 6yaeT HMeTb 0;8 rpaaycoB, xaxHx b xpyre oxoao 
npaMoyroabHoro TpeyroabHHxa BE© coaepacHTca 360. H, 3HaanT, yroa EB© 
6yaeT paBeH 0;8 rpaaycoB, ecan a»a npaMhix yraa npnHHTb 3a 360. Tohho 
T ax ace, ecan Becb paanyc ZE axcueHTpa paBeH 60, a Z©, no aoxa3aHHOMy, 
paBHa 5;24, to ocraTOx E@ noayanM paBHHM 54;36 rpaaycaM, xaxnx b E@ 
6biao 0;4; BcaeaCTBHe 3Toro rnnoTeHy3a EE [npaMoyroabHoro TpeyroabHHxa 
E0E] 6yaeT paBHa 54;36 t3xhm ace aacraM. Ecan npaMaa EE paBHa 120, to 
E© 6yaeT paBHa npH6aH3HTeabHO 0; 10, a ayra Ha Heft coaepacHT 0;10 rpaaycoB, 
xaxnx b xpyre oxoao npaMoyroabHoro TpeyroabHHxa E©E HMeeTca 360. TaxHM 
o6pa30M, yroa EE© 6yaeT paBeH 0; 10 rpaaycoB, xaxHx b a»yx npaMhix yraax 
6yaeT 360, a noayaaiomHftca b ocraTxe yroa BEE — 0;2 tbxhx ace rpaaycoB, 
nan 0; 1 rpaaycoB, xaxnx 360 6yaeT b aeTbipex npaMhix yraax 19 . OTcioaa acHO, 
hto Tax xax bo btopom npoTHBOCTOHHHH CBeTHao, ycMaTpHBaeMoe no npaMoft 373 
EB, HaxoaHaocb Ha 7;54 rpaaycax Pm6, to, ecan 6u oho ycMaTpnBaaocb no 
EE, oho HaxoaHaocb 6 h Toabxo Ha 7;53 rpaaycax Ph6. 

[D.3] Tenepb B03bMeM aepreac aaa Tperbero npoTHBOcroaiDia [pnc. 11.5], 
xoTopoe Haxoanaocb ot nepnrea b HanpaBaeHnn nocaeaoBaTeabHOCTH 3HaxoB. 
Tax xax ayra NE axcueHTpHaecxoro xpyra npeanoaaraaacb paBHoft 32;51 
rpaaycaM, TO yroa NZE coaepxHT 32;51 rpaayca, xaxnx b aeThipex npaMhix 
yraax 6yaeT 360, nan 65;42 rpaayca, xaxnx 360 HMeeTca b a»yx npaMhix 
yraax. TaxnM o6pa30M, ayra Ha AH paBHa 65;42 rpaaycaM, xaxnx b xpyre 
oxoao npaMoyroabHoro TpeyroabHHxa AZH coaepacHTca 360, a ayra Ha ZH — 
HeaocraioinHM ao noayxpyra 114;18 rpaaycaM. H, caeaoBaTeabHO, H3 cthth- 
BaeMbix hmh npaMhix AH 6yaeT paBHa 65;6 aacTaM, xaxnx b rnnoTeHy3e 
AZ HMeeTca 120, a ZH — 100;49. noaTOMy ecan npaMaa AZ paBHa 2;42, a 
paanyc AT axcnempa — 60, to b AH Taxnx aacTeft 6yaeT 1;28, a b ZH — 

2; 16. Tax xax xBaapaT Ha AH, oraaTbift ot xBaapaTa Ha TA, aaeT xBaapaT 374 
Ha TH, to nocaeaHaa npaMaa noayairrca paBHoft npH6an3HTeabHO 59;59 texhm 
ace aacTHM. rioao 6 HO aroMy, ecan ©H paBHa HZ, a E0 BflBoe 6 oabine AH, 
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to ocTaTOK r© noAyaHTca paBHHM 57;43 aacraM, kakhx b npaMoft E@ 6yneT 
2;56; BCJieaCTBHe 3Toro ninoTeHy3a Er [npaMoyroAbHoro TpeyrojibHHKa E@r] 
6yaeT paBHa 57;47 t3khm ace aacraM. Ecah npaMaa 
Er paBHa 120, to E© 6yaeT HMeTb 6 ;5 t3khx aacreft, 
a Ayra Ha Heft paBHa 5;48 rpaAycaM, xaxHx b Kpyre 
okoao npaMoyroAbHoro TpeyrojibHHKa TE© 6yaeT 
360. TaxHM o6pa30M, yroA Er© 6y^eT HMeTb 5;48 
rpaAycoB, xaxHx b aeyx npaMHX yrjiax coaepacHTca 
360. Tomho Tax ace, earn paA«yc ZS 3KCu,eHTpa 
paBeH 60, a bch Z@ HMeeT 4;32 takhx aacra, to 
ocraTOK E@ nojiyHHTca paBHHM 55;28 aacraM, xaxHX 
b E0 6hjio 2;56; BCJieACTBHe 3Toro nraoTeHy3a 
EE [npaMoyrojibHOro TpeyroAbHHKa E0E] 6yAeT 
paBHa 55;33 t3khm ace aacraM. IloOTOMy ecjiH 
npaMaa EE paBHa 120, to E© 6yAeT paBHa 6;20 
tekhm ace aacraM, a Ayra Ha Heft 6yAeT HMeTb 6;2 
rpaAycoB, xaxHx b xpyre okoao npaMoyroAbHoro 
TpeyroAbHHKa E0E coAepacHTca 360. H, CAeAOBa- 
TeAbHO, yroA EE© 6yAeT HMeTb 6,2 rpaAycoB, k3khx b A»yx npaMHX yrAax 
coAepacHTca 360, a noAyaaioipHftca b ocraTKe yroA TEE 20 — 0;14 t3khx ace 
rpaAycoB, hah 0;7 rpaAycoB, k3khx b aeTupex npaMHX yrAax coAepacHTca 360. 

[E] TaKHM o6pa30M, earn b TpeTbeM npoTHBOCToaHHH cbcthao, ycMaTpn- 
BaeMoe no Er, HaxoAHAOCb Ha 14;23 rpaAycax 0bh3, to onaTb acho, aro, 
ecAH 6h oho OKa3aAocb Ha npaMoft EE, oho HaxoAHAOCb 6h Ha 14;30 rpaAycax 
0bh3. Ho noKa3aHO, aro b nepBOM npoTHBocroaHHH oho HaxoAHAOCb Ha 23; 14 
rpaAycax CxopnHOHa, a bo btopom — Ha 7;53 rpaAycax Ph6; CAeAOBaTeAbHO, 
BHAHMHe paccroaHHa CBeTHAa, earn Ha6AK)AaTb hx He no othohichhio k 
3KCiteHTpHaeCK0My Kpyry, HecymeMy ueHTp anniiHKAa, ho no othohichhio k 
Kpyry, no KOTopoMy coBepmaeTca ero paBHOMepHoe ABHXceHHe 21 , noAyaaiOTca 
t3khmh: ot nepBoro npoTHBOCToaHHH ao BToporo — 104;39 rpaAyca, a ot 
BToporo ao TpeTbero — 36;37 rpaAycoB. 

[F] BocnoAb30BaBHiHCb noAyaeHHHMH BeAHaHHaMH, Ha ochob3hhh TeopeMH, 
AOKa3aHHoft BHme 22 , HaftAeM, hto paccroaHne MeacAy peHTpaMH 30AHaxa h 
3KcpeHTpHaecKoro Kpyra, no KoropoMy coBepmaeTca paBHOMepHoe ABHaceHne 
anniiHKAa, 6yAeT paBHo npn6AH3HTenbHO 5;30 aacTHM, khkhx b AnaMeTpe 
SKcneHTpa coAepacHTca 120; Ayra ace SKCueHTpnaecKoro Kpyra 6yAyT: ot anorea 
AO nepBoro npoTHBOcroaHHa — 77;15 rpaAycoB, ot BToporo npoTHBOCTOaHHa ao 
nepnrea — 2;50 rpaAyca, ot nepnrea ace ao TpeTbero npoTHBOcroaHHa — 30;36 
rpaAycoB. A to, ato sth BeAHaHHH BepHO onpeAeAeHH yK333HHHM cnoco6oM, 
CAeAyeT H3 toto, ara BHaHCAeHHne Ha hx ochob3hhh pa3HOCTH paccroaHHft 
[H3MepeHHbie no aecfcepeHTy h sKBairry] npn6AH3HTeAbHo paBHU nepBOHaaaAb- 
hhm 23 . 3to ace BbiaCHaeTca H3 toto, hto bhahmhc paccroaHHa CBeTHAa [no 
AOAroTe], onpeAeAeHHbie npn noMonm ynoMaHyTbix cooTHomeHHft, oxa3aAHCb 
TeMH ace, hto h Ha6AK>AeHHbie. 3to mu noKaaceM CAeAyiomHM o6pa30M. 

[G.l] OnaTb B03bMeM aepreac [pnc. 11.6] ana nepBoro npoTHBOcroaHHa, 
Ha kotopom HMeeTca toabko SKCpeHTp, no KOTopoMy nepeMeipaeTca peHTp 
anmiHKAa. Ytoa AZA, no AOK333HHOMy, paBHaeTca 77;15 rpaAycaM, 360 
KOTopbix cocraBAaiOT aeTbipe npaMHX yrAa; ecAH ace 360 B3aTb 3 a A»a npsMbix 
yrAa, to AZA h BepTHKaAbHuft c hhm yroA AZH 6yAyT paBHH 154;30; nosTOMy 
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Haxoaamaaca Ha AH ayra oxaxerca paBHoii 154;30 rpaaycaM, xaxnx b xpyre 
okojio npHMoyrojibHoro TpeyroabHHxa AZH coaepxnTca 360, a ayra Ha ZH — 
HeaocTaioiHHM ao nonyoxpyxHocm 25;30 rpaaycaM. BcaeacTBHe 3Toro crarnBa- 
romne hx npaMHe 6yayT paBHu: AH — 117;2 aacraM, xaxHx b rnnoTeHy3e 
AZ coaepacHTca 120, ZH — 26;29 t3khm ace aacraM. TaxHM o6pa30M, ecan 
npaMaa ZA paBHa 2;45, a paawyc AA axcueHTpa — 60, to b AH tekhx 377 
aacTeii 6yaeT 2;41, a b ZH — 0;36. Ha ocHOBaHHH Tex ace paccyxaeHnn, are 
h Bbiiue, noayaHM, aTO npaMaa AH 6yaer paBHa 59;56 aacraM 24 , a bch A@ — 
60;32 aacTaM, xaxnx b npaMoii E0, BffBoe fSoabmeii, 
aeM AH, HMeerca 5;22; noaTOMy rnnoTeHy3a AE 
[npaMoyrojibHoro TpeyroabHHxa AE© ] noayaaeTCa 
paBHOH 60;46 t3khm ace aacraM. H ecan npaMaa 
AE paBHa 120, to b E© 6yaeT 10;36 texhx ace 
aacTeii, a Haxoaamaaca Ha Hen ayra 6yaeT paBHa 
10;8 rpaaycaM, xaxnx b xpyre oxoao npaMoyroabHoro 
TpeyroabHHxa AE© coaepacHTca 360. H, caeaoBaTeab- 
ho, yroa EA© 6yacr paBeH 10;8 rpaaycaM, xaxnx b 
aByx npaMHx HMeeTca 360, a ocraiomHHCa yroa 
AEA 6yaeT HMeTb 144;22 Taxnx ace rpaayca, Han 
72; 11 rpaayca, xaxnx b aerapex npaMux yraax 
Phc n 6 coaepacHTca 360 25 . Bot Ha cxoabxo rpaaycoB b nepBOM 

npoTHBocTOHHnn CBeTnao OTCToaao ot anorea Ha 
aoanaxe. 

[G.2] Tenepb B03bMeM aepTeac [pnc. 11.7] aaa 
BToporo npomBOCToaHna. Tax xax yroa BZM npea- 
noaaraerca paBHUM 2;50 rpaaycaM, xaxnx b aeTbipex 
npaMbix yraax coaepacHTca 360, nan 5;40 rpaaycaM, 
xaxnx 360 coaepacmca b aByx npaMHx yraax, to 
nocrpoeHHaa Ha AH ayra 6yaeT HMeTb 5;40 rpaaycoB, 
xaxnx b xpyre oxoao npaMoyroabHoro TpeyroabHHxa 
AZH 6uao 6 h 360, a ayra Ha ZH paBHaeTCH 378 
HeaocraioiilHM ao noayxpyra 174;20 rpaaycaM. H, 
caeaoBaTeabHO, H3 CTarnBaiouinx nx npaMbix b AH 
6yacr 5;55 nacTen, xaxnx b rnnoTeHy3e AZ HMeeTca 
120, a b ZH — 119;51 Taxnx xe nacren. TaxnM 
o6pa30M, ecan npaMaa AZ paBHa 2;45, a paanyc 
AB axcueHTpa — 60, to Taxnx aacren b AH 6yaeT 
0;8, a b ZH — npn6an3HTeabHO 2;45. Ha tom ace ochob3hhh BH 6yacr paBHa 
npn6an3HTeabHO 60 TaxnM ace aacTHM, a ocTarox B0 — 57; 15 aacTaM, xaxnx 
b npaMoii E0 6yaeT 0; 16; Bcaeacrane 3Toro rnnoTeHy3a EB [npaMoyroabHoro 
TpeyroabHHxa EB0] noayanTCa paBHoii 57; 15 TaxnM ace aacraM. H ecan 
npaMaa EB paBHa 120, to b E0 Taxnx aacren 6yaeT 0;33, a CTarnBaiomaa 
ee ayra 6yaeT HMeTb 0;32 rpaaycoB, xaxnx b xpyre oxoao npaMoyroabHoro 
TpeyroabHHxa BE© coaepacHTca 360. noaTOMy yroa EB© 6yaeT paBeH 0;32 
rpaaycoB, xaxnx b aByx npaMbix yraax coaepxnTca 360, a Becb yroa BEM — 

6; 12 TaxnM xe rpaaycaM, nan 3;6 rpaaycaM, xaxnx 360 coaepxnTca b aeTbipex 
npaMHx yraax. CaeaoBaTeabHO, bo btopom npoTHBOcroaHnn CBeraao Haxoanaocb 
Ha 3;6 rpaaycax ot nepnrea b HanpaBaeHnn npoTHB nocaeaoBaTeabHocrn 3HaxoB. 379 
Ho 6biao aoxa3aH0 26 , hto b nepBOM npoTHBOcroaHnn oho OTCroaao ot nepnrea 
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m 72; 11 rpaayca b HanpaBjieHHH nocneaosaTeabHocra 3h3xob; nooTOMy BHAHMoe 
paccTOHHHe ot nepBoro nporaBOCTOHHHa ao BToporo noayaaeTca paBHHM 
HeflocraiomHM flo noavxpyra 104; 43 rpaaycaM, hto coraacyeTca c paccroaHHeM, 
noayaeHHHM H3 Ha6aK)aeHHH 27 . 

[G.3] Bo3bMeM Taxace aepTeac [pnc. 11.8] h aaa TpeTbero nporaBocroaHHa. 
Bhuio AOKa3aHO, mto yroa MZr paBHaeTca 30;36 rpaaycaM, xaxnx b aeTHpex 
npHMbix yrjiax HMeeTCa 360, vum 61; 12 rpaaycy, xexhx 360 6yaeT b aeyx 
npHMbix yrjiax. Toraa ayra Ha AH paBHa 61; 12 rpaaycy, xaxHx b xpyre okojio 
npHMoyrojibHoro TpeyroabHnxa AZH coaepacHTCa 360, a ayra Ha ZH — 
HeaocraiomHM ao noayxpyra 118;48 rpaaycaM; caeaoBaTeabHO, H3 CTaniBaiomHx 
hx npHMbix AH 6yaeT paBHa 61 ;6 Haora, xaxHx b ranoTeHy3e AZ coaepacHTCa 
120, a ZH — 103; 17 taxhm xe aacraM. IIoaTOMy ecjiH npaMaa AZ paBHa 
2;45, a paawyc TA axcuempa — 60, to b AH 6yaeT 1;24 Taxaa aacra, a b 
ZH — 2;22. Ha tom ace ochob3hhh TH 6yaeT 
paBHa 59;59 t3khm ace aacraM, a ocraTOK T© — 

57;37 aacraM, k3khx b E@ noayaHTCa 2;48. 
rioOTOMy ranoTeHy3a Er [npaMoyroabHoro Tpe- 
yrojibHHKa E©r ] 6yaeT paBHa 57;41 t3khm ace 
aacraM. H, caeaoBaTeabHO, xaxHx aacreft b 
npflMOH Er HMeeTca 120, t3khx aacreft b E0 
6yaeT 5;50, a croamaa Ha Heft ayra paBHaeTca 
5;34 rpaaycaM, xaxHx b xpyre okojio npaMoy- 
rojibHoro TpeyroabHHxa TE0 coaepacHTCa 360. 

TaxHM o6pa30M, yroa Er© 6yaeT paBeH 5;34 
rpaaycaM, xaxnx b aByx npaMHX yraax co- 
aepacHTca 360, a Becb yroa MEr paBeH 66;46 
t3khm ace rpaaycaM, hjih 33;23 rpaaycaM, kakhx 
360 coaepacHTCa b aeraipex npaMhix yraax. Bot 
Ha xaxoe mhcto rpaaycoB b TpeTbeM nporaBoc- 
ToaHHH CBeraao oTCToaao ot nepHrea b HanpaB- 
aeHHH nocaeaoBaTeabHOCTH 3 h3kob. 

Ho 6biao noKa3aHO, mto bo btopom nporaBO- 
CToaHHH oho ot to ro ace nepHrea OTcroaao Ha 
3;6 rpaayca iipothb nocaeaoBaTeabHOCTH 3HaxoB; 
caeaoBaTeabHO, noayaaeTca, hto icaacymeeca 
paccroaHHe ot BToporo npoTHBOCToaraia ao TpeTbe¬ 
ro paBHaeTca 36;29 rpaaycaM, mto onaTb coraa- 
cyeTca c Ha6aioaeHHbiM 28 . 

OTCioaa aCHO, hto ecaH b TpeTbeM nporaBO- 
CToaHHH CBeraao Haxoaaaocb Ha nojiyaeHHHx H3 Pmc. 11.9 

Ha6aioaeHHa 14;23 rpaaycax Obh3 h, xax 

noKa3aHO, oTCToaao ot nepHrea Ha 33;23 rpaayca b HanpaBaeHHH nocaeaoBa¬ 
TeabHOCTH 3HaxoB, to nepHreft ero axcneHTpa HaxoaHaca Ha 11 rpaaycax Pbi6, 
a anoreft — b anaMeTpajibHO nporaBonojioxHoft raaxe, Ha 11 rpaaycax fleBH. 

[H] Ecan oxoao ueHTpa T [pnc. 11.9] 29 mh onnmeM anHu;HXJi H0K, 
to cpeaHee aBHaceHHe no aoaroTe ot Haxoaameroca b A anorea axcpeHTpa 
noayaHTca paBHHM 210;36 rpaaycaM, Tax xax 6 hao aoxa3aHO, mto yroa 
MZr paBHaaca 30;36 rpaaycaM, xaxnx b aerapex npaMHx yraax coaepacHTCa 
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360, a ayra ©K anmtHKaa ot nepnrea ® ao CBenuia b K paBHa 2;47 rpaaycaM, 
nocKoabKy 6 mjio aoxa3aHO, mto yroa ETZ paBHaerca 5;34 rpaaycaM, k3khx b 
asyx npaMHX yraax coaepxcHTca 360, hjih 2;47, xaxHx 360 coaepxcHTca b 
aeTHpex npaMbix yraax. CaeaoBaTeabHO, bo BpeMH TpeTbero npoTHBOcroaHHa, 
a hmchho b nepBOM roay AHTOHHHa, b HOMb c 20-ro Ha 21-e MHcao eraneTCKoro 
Mecaaa Athp, nepe3 5 nacoB nocae noayHOMH 30 , naaHeTa lOnHTep b cbocm 
cpeaHeM asHxceHHH no aoaroTe OTcroaaa Ha 210;36 rpaaycoB ot anorea 382 
oxcneHTpa, T.e. HaxoaHaacb Ha 11;36 rpaaycax 0 bh 3, HMea aHOMaanio 182;47 
rpaayca ot anorea H anHijHxaa 31 . 

2. OnpeaeaeHHe BeanaHHw annuHxaa lOnHTepa 

flaa onpeaeaeHHa BeaHHHHM annuHxaa mu B3aaH Ha 6 aioaeHHe, KOTopoe 
6 hiao npoH3BeaeHO h3mh bo 2 roay AHTOHHHa, b HOHb c 26-ro Ha 27-e MHcao 
enineTCKoro Mecana Mecope, nepea BoexoaoM CoaHita, T.e. npH6aH3HTeabHO 
Mepe3 5 paBHoaeHCTBeHHhix nacoB nocae noayHOMH. CpeaHee noaoxceHne CoaHna 
6 biao Ha 16; 11 rpaaycax Paxa, h b MepHawaHe no Ha 6 aioaeHHHM c acrpoaa 6 HeH 
croaa 2-h rpaayc 0bh3; lOnHTep no CBoeMy noaoxceHHio OTHOCHTeabHO caMOH 
apxon H3 Twaa Ha 6 aioaaaca Ha 15 1 / 21/4 rpaaycax BaH 3 Hei;oB h xa3aaca b 
oaHHaKOBOM noaoxceHHH c ue»rpoM JlyHH, HaxoaameHca roxcHee 32 . Ha 
OCHOB3HHH H3aOXCeHHHX paHee BblHHCaeHHH MbI HailUIH, MTO B 3T0T Mac 33 JlyHa 

b cpeaHeM aBHxeHHH HaxoaHaacb Ha 9;0 rpaaycax EaH3HeuoB, HMea ot anorea 
anHUHKaa [cpeamoio] aHOMaaHto 272;5 rpaayca; BcaeaCTBHe aroro tomhoc ee 383 
noaoxceHHe 6 wao Ha 14;50 rpaaycax BaH3HeaoB, a BHanMoe b AaexcaHapHH — 

Ha 15;45. 3 h 3 mht, naaHeTa lOnHTep h no 3T0My caeTy HaxoaHaacb Ha 
I 5 V 2 V 4 rpaaycax BaH3HeuoB 34 . flaaee, Tax xax ot TpeTbero npoTHBocroaHHa 
ao aaHHoro Ha 6 aioaeHHH npomao BpeMH, paBHoe 1 eraneTCxoMy roay h 276 
3hhm, to b TeaeHHe aroro BpeMeHH (omyTHMoii pa3HHnH He noayaHTCH, aaxce 
ecan B3HTb 6 oaee oxpyraeHHue aaHHhie ) 35 naaHeTa npomaa 53; 17 rpaayca 
aoaroTH h 218;31 aHOMaann; npH 6 aBHB 3to k noaoxeHHHM, onpeaeaeHHHM 
aaa TpeTbero npoTHBOCTOHHHH, mu noayaHM, mto bo BpeMH paccMaTpHBaeMoro 
Ha 6 aioaeHHH [cpeanaa ] aoaroTa ot toid xce caMoro anorea 36 6 biaa npn- 
6an3HTeabHO 263;53 rpaayca, a [cpeaHHa] aHOMaana ot anorea annitHKaa — 

41; 18 rpaayc. 

Ha OCHOBaHHH 3THX a^HHUX B03bMeM OnHTb MepTe* [pHC. 11.10], 
aHaaorHMHHH Hcnoab3yeMOMy b noao6HOH cHTyaunn aaa Mapca 37 , Ha kotopom, 
oaHaxo, onmtHKa pacnoaoxceH no HanpaBaeHHio nocaeaoBaTeabHOCTH 3h3kob 3 a 
nepnreeM sxcneHTpa, a noaoxeHHe naaHeTbi — 3 a anoreeM snHnnxaa b 
COOTBeTCTBHH CO B3HTHMH CpeaHHMH nOaOXCeHHHMH no aOarOTe H 3H0M3aHH. 

Tax xax cpeaHee noaoxeHHe no aoaroTe ot anorea sxcneHTpa paBHaeTca 384 
263;53 rpaaycaM, to yroa BZr paBeH 83;53 rpaaycaM, xaxnx 360 cocTaBaaiOT 
neTbipe npaMbix yraa, nan 167;46 rpaaycaM, xaxnx 360 cocTaBaaiOT a»a npaMbix 
yraa. TaxHM o6pa30M, ayra Ha AM 6yaeT paBHa 167;46 rpaaycaM, xaxnx b 
xpyre oxoao npaMoyroabHoro TpeyroabHHxa AZM coaepxcHTCa 360, a ayra Ha 
ZM — HeaocTaioinHM ao noayxpyra 12; 14 rpaaycaM. H, CaeaoBaTeabHO, H3 
CTHiriBafomHx hx npaMbix aHHHH AM 6yaeT paBHa 119;19 mhcthm , xaxnx b 
rnnoTeHy3e AZ coaepxcHTCH 120, a ZM — 12;47 t3khm xce mecthm. IIoaTOMy 
ecan npaMak AZ paBHa 2;45, a paanyc AB 3xcu,eHTpa — 60, to b AM Taxnx 
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aacTen 6yaeT npn6an3HTe3bHO 2;44, a b ZM — 0;18. TaK KaK KBaapaT Ha 
AM, othhthh ot KBaapaTa Ha AB, aaeT KBaapaT Ha MB, to MB 6yaeT paBHa 
59;56 t3khm ace aacraM. Tomho Tax *e, nocKoabKy ZM paBHa MA, a EA 

385 BaBoe 6ojibiue AM, to ocraTOK AB 6yaeT coaepacaTb 59;38 aacren, xaxnx b 
EA noayaaeTCa 5;28; noaroMy rnnoTeHy3a EB [npsiMoyroabHoro TpeyroabHnxa 
ABE] 6yaeT paBHa 59;52 tbkhm *e 
nacTHM. H, caeaoBaTeabHO, ecaa npaMaa 
EB paBHa 120, to b EA Taxnx aacTen 
6yaer npH6jiH3HTejibHo 10;58, a ayra Ha 
Hen paBHa 10; 30 rpaaycaM, xaxnx b 
Kpyre oxoao npaMoyrojibHoro Tpeyroab- 
hhk3 BEA coaepxHTca 360; t3khm o6pa- 
3om, yroji EBZ 6yaeT paBeH 10;30 
rpaaycaM, k3khx b anyx npaMbix yraax 
6yaeT 360. Ho tbkhx rpaaycoB b yrae 
BZr 6huio 167;46; 3HaanT, Becb yroa 
BEr 6yaeT paBeH 178; 16 t3khm ace 
rpaaycaM 38 . 

JJaaee, Tax xax nepnren T HaxoanTca 
npn6aH3HTeabHO Ha 11 rpaaycax Ph 6, a 
njiaHera Ha6aioaaaacb no npaMon EK Ha 
15;45 rpaaycax 6jih3hci;ob, to yroa 
KEr paBHaeTca 94;45 rpaaycaM, xaxHx b aeThipex npaMux yraax coaepacnTca 
360, aaH ace 189;30 rpaaycaM, xaxHx 360 6yaer b asyx npaMux yraax, a 
ocraiomHHca yroa BEK — 11; 14 TaxHM ace rpaaycaM 39 . llooTOMy ayra Ha 
BN paBHa 11; 14 rpaaycaM, xaxHx xpyr oxoao npsiMoyroabHoro TpeyroabHnxa 
BEN coaepacHT 360, a npaMaa BN — 11 ;44 aaCTaM, xaxnx b rnnoTeHy3e 
EB 6yaeT 120. H, caeaoBaTeabHO, ecan npaMaa EB paBHa 59;52, paanyc 
axcueHTpa — 60, to BN 6yaeT paBHa 5;50 thkhm aaCTaM. 

rioao6HO 3T0My, Tax xax ayra HK paBHa 41;18 rpaaycy, to yroa HBK 
paBHaeTca 41; 18 rpaaycy, xaxnx b aenapex npaMbix yraax coaepacwrca 360, 

386 nan 82;36 rpaaycaM, xaxHx 360 6yaer b a»yx npaMbix yraax. Ho b yrae 
EBZ, T.e. b HB@, tbkhx rpaaycoB 6biao 10;30; BcaeaCTBHe aroro ocraioiuHHca 
yroa @BK 6yaeT paBeH 72;6. Ho 6uao noxa3aHO, are yroa KE@ paBHaaca 
11;14 TaxHM rpaaycaM; 3H3 mht, ocraiomHHCH yroa BKN [b TpeyroabHHxe 
EBK] paBeH 60;52 t3khm ace rpaaycaM; noaroMy ayra Ha BN paBHa 60;52 
rpaaycaM, xaxnx xpyr oxoao npaMoyroabHoro TpeyroabHnxa BKN coaepacnT 
360, a npaMaa BN — 60;47 aaCTaM, xaxnx b rnnoTeHy3e BK HMeerca 120. 
H, caeaoBaTeabHO, ecan npaMaa BN paBHa 5;50, a paanyc axcpeHTpa 60, to 
tekhx aacren b paanyce BK annunxaa 6yaer npn6an3HTeabHO 11J30 40 . 3to h 
T pe6oBaaocb onpeaeanTb. 



3. 06 ncnpaBaeHHH nepnoaMaecxnx asnseHnn lOnnTepa 

Bcaea 3a othm aaa onpeaeaeHna nepHoanaecxnx asnaceHnn mu B3aan eme 
oaHO n3 3anncaHHHx HaaeacHHx crapnx Ha6aioaeHHH; b HeM ycTaHaBanBaerca, 
axo b 45 roay no ZIhohhchio, 10 riap4>eHOHa naaHeTa lOnnTep Ha paccBeTe 
noxpaaa toacHoro H3 [aeyx ] OcaaT. 3to speMa cooTBeTCTByeT 83 roay nocae 
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xohwhhh AjieKcanapa, yTpy c 17-ro Ha 18-e whcao erHnercxoro Mecana 3nn(j)H, 
xoraa, no HaniHM pacweTaM, noaoxeHne CojiHna b cpeaHeM aBHxeHHH 6 hjio 
H a 9;56 rpaaycax fleBU 41 . Ho Ha 3 HBaeMaa ioxchhm Ocjichkom 3Be3aa, 387 
Haxoaamaaca oxoao TyMaHHOCTH b Paxe, 6 ujia, no hahimm Ha 6 aioaeHHaM, Ha 
II 1/3 rpaaycax Paxa, a bo BpeMa aaHHoro Ha 6 aK>aeHHa, omcbhaho, Ha 7;33 
rpaaycax, nocKOjibxy 3 a 378 act Mexgjy o6ohmh Ha6aioaeHHaMH 42 npn6aBAaeTca 
3;47 rpaayca. CaeaOBaTeabHO, Toraa naaHeTa lOnHTep, noxpbiBmaa ynoMHHyTyio 
3Be3Ay, HaxoAHAacb Taxxce Ha 7; 33 
rpaAycax Paxa. IToao6ho 3T0My, Tax xax 
b Harae BpeMa anoreft 6 ha Ha 11 
rpaAycax fleBu, to bo BpeMa pacc- 
MaTpHBaeMoro Ha6aioaeHHa oh aoaaceH 
6 ha HaxoAHTbca Ha 7; 13 rpaAycax fleBbi; 

aCHO, WTO BHAHMOe nOAOIXeHH e CBCTHAa 

HaxoAHAOCb ot TorAamHero anorea axc- 
ueHTpa Ha paccroaHHH 300;20 rpaaycoB, 
a cpeAHee noaoxceHne CoaHiia 6hao Ha 
2;43 rpaAycax ot toto xce anorea. 

Ha 0CH0B3HHH 3THX A3HHMX B03bMeM 
onaTb aepTexc, noaofiHhiH HcnoAb3yeMOMy 
b aHaAoraHHOH CHTyanHH AAa Mapca 43 , 
TOAbxo CAeAaeM b hcm H3MeHeHHa co- 
rAacHO AaHHbiM noAoxeHHaM bo BpeMa 
Ha6AK)AeHHH [pHC. 11.11], a HMeHHO 
noMeCTHM anauHXA b B nepea anoreeM A, a cpeAHee noaoxceHHe CoaHiia — 
b A Ha He6oAbmoM paccroaHHH 3a ero co6ctbchhhm anoreeM; BCAeACTBHe aroro 
noAOxeHHe naaHeTH b 0 6hao 3a anoreeM H anHinucaa. Hoao6ho npeahiaymeMy 
nposeaeM, xax Bceraa, coeaHHHTeabHhie npaMue ZBH, AB, B0 h E0, 3aTeM 3ss 
nepneHAHxyAapH ZK Ha AB, AM h BN Ha E0 h AE Ha npoaoajxeHHe NB, 
o6pa3ytomHe npaMoyroabHHH napaAAenorpaMM AMNE. Tax xax yroA AE0, 
cooTBCTCTByx)mHH HeaocraiomeH AO noAHoro xpyra 30A«axa ayre b 300;20 
rpaaycoB, paBeH 59;40 rpaaycaM, xaxnx b wexbipex npaMbix yrAax coaepxcHTca 
360, a yroA AEA paBeH 2;43 t3xhm xe rpaaycaM, to Becb yroa AE0, hah 
B0E, paBHaeTca 62;23 rpaaycaM, xaxnx b aerapex npaMbix yrAax coaepxcHTca 
360, hah 124;46 rpaaycaM, xaxnx 360 6yaeT b a»yx npaMbix yraax. TaxHM 
o6pa30M, ayra Ha BN paBHa 124;46 rpaaycaM, xaxnx b xpyre oxoao 
npaMoyroAbHoro TpeyroAbHHxa B0N coaepacHTca 360, a npaMaa BN — 106;20 389 
aacTHM, xaxnx rnnoTeHy3a B© hmcct 120. H, CAeaoBaTeAbHo, ecan paanyc 
annnnxAa paBeH 11 ;30, to b BN Taxnx aacreii 6yaCT 10;12. 

flaaee, Tax xax yrOA AEM, no npeanoaoxceHHto, paBeH 59;40 rpaaycaM, 
xaxnx b HCTbipex npaMbix yraax coaep*HTca 360, hah 119;20 rpaaycaM, xaxnx 
360 6yaeT b a»yx npaMbix yraax, a ocraiomHHca yroa MAE — 60;40 TaxHM 
ace rpaaycaM, to ayra Ha AM paBHaeTca 119;20 rpaaycaM, xaxHx xpyr oxoao 
npaMoyroAbHoro TpeyroabHHxa AEM coaepxHT 360, a npaMaa AM — 103;34 
MacTaM, xaxnx b ninoTeHy3e EA 6yaeT 120. nooTOMy ecan npaMaa EA paBHa 
2;45, a paanyc AB axcnem-pa — 60, to b AM Taxnx wacreH 6yaeT 2;23, a 
bo Bceii BNE — 12;35. TaxHM o6pa30M, ecan ninoTeHy3y BA [npaMoyroAbHoro 
TpeyroabHHxa BAS] npnHaTb 3 a 120, to b BE Taxnx warren 6yaeT 25; 10, a 
ayra Ha Hen 6yaeT HMeTb 24; 14 rpaayca, xaxnx xpyr oxoao npaMoyroAbHoro 
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TpeyrojibHHKa BAS coaepacHT 360. H, caeaoBaTeabHO, yroa BAS paBeH 24; 14 
rpaaycaM, khkhx b aeyx npaMux yraax coaepxHTca 360; ocraiomHftca [nocae 
BHMHTaHHa yraa BAS H3 npaMoro yraa MAS] yroa BAM paBeH 155;46 t3khm 
ace rpaaycaM, Becb yroa BAE — 216;26 h, HaxoHeu, ocraiomHftca [h3 cyMMH 
flByx npaMHX yraoB] yroa BAZ — 143;34 t3khm ace rpaaycaM. IIoaTOMy ayra 
Ha ZK paBHa 143;34 rpaaycaM, xaxHx xpyr okojio npaMoyroabHoro TpeyrojibHHxa 
ZAK coaepacHT 360, a ayra Ha AK — HeaocraiomHM ao noayKpyra 36; 26 
rpaaycaM. BcaeacTBHe 3Toro H3 CTaniBaioiqHX hx npaMbix ZK 6 yaeT paBHa 
113;59 aacTaM, xaxHX b ninoTeHy3e AZ HMeeTca 120, a AK — t3khm ace 
37;31 aacraM. M ecjiH npaMaa AZ paBHa 2;45, a paawyc AB 3 KcpeHTpa — 60, 
to KZ 6 yaer coaepacaTb 2;37 Taxue nacTH, AK — 0;52, a ocraTox KB — 59,-8; 
noaTOMy ninoTeHy3a ZB [npaMoyrojibHoro TpeyroabHHKa BKZ] 6 yaeT paBHa 
59; 12 t3khm ace nacraM. Ecan npaMaa ZB paBHa 120, to b ZK t3khx nacreft 
6 yaeT 5; 18, a b ayre Ha Heft — 5;4 rpaaycoB, xaxHX xpyr okojio npaMoyroabHoro 
TpeyrojibHHKa BZK coaepacHT 360. H, cjieaoBaTejibHO, yroji ZBA paBeH 5;4 
rpaaycaM, KaKHX aea npaMux yrjia HMeior 360, a Becb yroji AZB, 
cooTBeTCTByioiaHft cpeaHeft aojiroTe, coaepacHT 148; 38 t3khx ace rpaaycoB 44 , 
nan ace 74; 19 rpaayca, k3khx b neThipex npaMbix yraax 6yaeT 360. Ho TaK 
xax yroa HB0, caoaceHHhift c BZr h noayoKpyacHOCTbio, T.e. yMeHbmeHHbift 
Ha AZB, aaeT yroa AEA, paBHbift 2;43 t3khm ace rpaaycaM, to mu noaynnM 
yroa HBQ, npeacraBaafomuft nepeMemeHHe naaHeTH ot anorea 3nnu,nKaa, 
paBHHM 77;2 t3khm ace rpaaycaM 45 . 

HraK, mh noKa3aaH, hto bo BpeMa ynoMHHyToro Ha6aroaeHHa naaHeTa 
lOnHTep b CBoeM cpeaHeM aBMxeHHH no aoaroTe Haxoaaaacb Ha 285;41 rpaaycax 
ot anorea axcpeHTpa, T.e. b cpeaHeM aBHxeHHM Ha 22;54 rpaaycax Ban3HenoB, 
HMea aHOMaamo ot anorea annpHicaa 77;2 rpaaycoB. 

Ho HaMH 6iaao noKa3aHO, mto bo BpeMa TpeTbero npoTHBOcroaHHa naaHeTa 
lOnHTep oTCToaaa ot anorea anHpHKaa Ha 182;47 rpaayca 46 ; caeaoBaTeabHO, 
3a npoTeKniHe Mexay asyMa HaOaroaeHHMMH 377 enineTCKHX aer h 128 a H eft, 
yMeHbmeHHHX npH6aw3HTeabHO Ha 1 aac, naaHera, xpoMe 345 noaHHx o6opotob 
no aHOMaaHH, npomaa eipe 105;45 rpaaycoB, h sto npH6aBaeHHe aHOMaami 
noaTH cxoanTca c rpaaycaMH, noayaeHHHMH HaMH npn noMouiH [Ta6aHii,] 
cpeaHHX aBHxeHHft. Ha ochob3hhh 3Toro mh noayaHan aHeBHoe aBHxeHHe, 
pa3aeaHB nncao rpaaycoB, noayaaiomeeca ot caoxeHHa noaHHX o6opotob h 
npn6aBaeHHa aHOMaaHH, Ha ancao 3aKaK>aaioiaHXca b 3tom npoMexynce a«eft 47 . 

4. 06 anoxe nepHoawaecKHx aBHxeHHH lOnmepa 

TaK KaK ot noayaHa 1-ro ancaa ernnercKoro Mecapa Tot nepBoro roaa 
Ha6oHaccapa ao BpeMeHH ynoMaHyToro apeBHero Ha6aioaeHHa 48 npomao 506 
ernneTCKHX aer h npn6aH3HTeabHO 3161/21/4 a«eft h 3a sto BpeMa noayanaHCb 
npnpameHHa 258; 13 rpaaycoB aoaroTH h 290;58 rpaaycoB aHOMaaHH, to, OTHaB 
3 th BeanaHHH ot ycraHOBaeHHHX b ynoMaHyTOM Ha6aioaeHHH 49 3H3aeHHft, mh 
noaynHM aaa yKa3aHHoft anoxn, KaK h aaa apyrnx naaHer, cpeaHee noaoxenne 
naaHeTH lOnHTep no aoaroTe 4;41 rpaayca KaemHeft h BeaHaHHy aHOMaaHH 
146;4 rpaaycoB ot anorea annipucaa. TaKHM xe o6pa30M noayanTca h 
noaoxeHne anorea era SKcpeHTpHaecKoro Kpyra — Ha 2;9 rpaaycax fleBH 50 . 
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5. OnpepeaeHne 3 kclj6htphcht6T3 m noaoaceHna anorea CaTypHa 


B 3amiioaeHHe HaM ocTaerca onpepeanTb TeopeTnaecxne BeananHu aHOMaann 
n anoxn jiHiiib pan iuiaHeTH CaTypH 51 . CHaaaaa mu, icaic h pa'a ppyrnx iuiaHer, 
npw onpepeaeHnn noaoaceHna anorea h axcueHTpncnTeTa B03bMeM Tpn 
npoTHBOCToaHHa iuiaHeTH, xorpa OHa 6uaa pnaMeTpaabHO nporaBonoaoacHon 
cpeflHeMy noaoaceHHio CojiHua. [1 ] IlepBoe H3 hhx mu Ha6ax>paan npw noMomn 
acTpoaa6naecxHx HHCTpyMeHTOB b 11 ropy AppnaHa, b Hoab c 7-ro Ha 8-e 
hhcjio enineTCKoro Mecapa IlaxoH, BeaepoM Ha 1;13 rpapyce KaeuiHen 52 ; 
[2] BTopoe — b 17 ropy Toro ace AppnaHa, 18-ro ancaa ernneTCxoro Mecapa 
3nn([)H; BpeMa h mccto ToaHoro npoTHBOCToaHHa mu Buancanan npw noMoipn 
cpeaaHHux paa aroro npepmecTByKMpnx h nocaepyxjmnx Ha6ax>peHHn, a hmchho 


b 4 aaca nocae noaypHa 18-ro ancaa Ha 9;40 rpapycax Orpeabpa , [3] TpeTbe 
npoTHBOCToaHHe mu Ha6afopajiH b 20 ropy AppnaHa, 24-ro ancaa ernneTCxoro 
Mecapa Mecope; BpeMa tohhoi*) pnaMeTpaabHoro noaoaceHna mu Taxace 
Buancanan, oho npHuuiocb Ha chmuh noppeHb 24-ro ancaa, a MecTO ero 6uao 
Ha 14; 14 rpapycax Ko3epora 54 . 

MTax, H3 pByx othx npoMeacyTxoB BpeMeHH tot, KOTopufi npornea or 
nepBoro npoTHBOCToaHHa po BToporo, cocTaBaaeT 6 enineTCKHx aeT, 70 pHeii 
h 22 aaca, BnpnMoe ace pBnaceHne naaHeTu cocTaBHao 68;27 rpapycoB; 
npoMeacyTox BpeMeHH ot BToporo po Tperbero npoTHBOCToaHHa cocTaBHa 3 
erpneTCKHx ropa, 35 pHeii h 20 aacoB h [no bhphmoii poaroTe] 34;34 rpapyca. 
I laa cpepHero pBHxceHwa no poaroTe noayaaerca oKpyraeHHO b TeaeHHe nepBoro 
npoMeacyTxa BpeMeHH 75;43 rpapycoB, a b TeaeHHC 
BToporo npoMeacyTxa — 37;52 55 . 

[I] y craHOBHB BeanaHHU ynoMHHyTux paccroa- 
HHii, onpepeaHM 3apaHHue BeanaHHU onaTb npn 
noMoipH Toro ace Merapa, a hmchho npepnoaoacnB 
CHaaaaa, hto cymecTByeT ophh Toabxo axcpeH- 
TpnaecKHH xpyr. 3to mu cpeaaeM caepyioipHM 
o6pa3o,M. 

[A ] Hto6u He noBTopHTbca, B03bMeM aepTeac 
[pnc. 11.12], nopoOHHH ynoTpeOaaBuiHMca hpmh b 
t3khx ace onpepeaeHHHx 56 . Tax xax pyra Br 
Pmc- 11 12 oxcpeHTpa, no npepnoaoaceHHio, CTarHBaeT 34;34 

rpapyca 3opnaxa, to yroa BAr hph EAH, HaxopaipHHCH npn peHTpe 3opnaxa, 
paBeH 34;34 rpapycaM, xaxnx aeTupe npaMux yraa copepacaT 360, hph 69;8 
rpapycaM, xaxnx 360 6ypeT b pByx npaMux yraax. TaxHM o6pa30M, pyra Ha 
EH paBHa 69;8 rpapycaM, xaxnx xpyr oxoao npaMoyroabHoro TpeyroabHHxa 
AEH HMeeT 360, a npaMaa EH copepacnT 68;5 aacTeii, xaxnx b rnnoTeHy3e 
AE 6ypeT 120. riopo6HO 3TOMy, Tax xax [pyra] Br cocraBaaeT 37;52 rpapycoB, 
to yroa BEr xax HaxopHmnnca npn oxpyacHOcra 6ypeT paBeH 37;52 rpapycaM, 
xaxnx b pByx npaMux yraax copepacnrca 360, a ocraromnnca yroa EBH — 
31; 16 TaxoMy ace rpapycy 57 . riooTOMy pyra Ha EH cocraBHT 31; 16 rpapyc, 
xaxnx b xpyre oxoao npaMoyroabHoro TpeyroabHHxa EBH 6ypeT 360, a npaMaa 
EH paBHa 32;20 aacraM, xaxnx rnnoTeHy3a BE copepacnT 120. H ecan, xax 
noxa3aHO, EH paBHa 68;5, a npaMaa EA — 120, to BE 6ypeT copepacaTb 
252;41 Taxne aacrn. 




XI.5. Onpedejienue 3KcneH.mpucu.mema u nonosKeHux anoeen Carnypm 353 


flanee, Tax xax Bca ayra ABr cooTBeTCTByeT 103; 1 rpaaycaM, nonynaio- 
mHMca ot anoxemia o 6 ohx paccroaHHH 58 , to HaxoflamHHca npn peHTpe 3oanaxa 
yron AAr paBHaeTca 103; 1 rpaaycaM, xaxnx b aenapex npaMHX yrnax 
coaepxcHTca 360. BcneacraHe aroro cmokhhh c hhm yron AAE 6 yacr HMeTb 
76;59 t3khx ace rpanycoB, nan 153;58 Taxnx, xaxnx b flByx npaMHX yrnax 
6 yaer 360. TaxHM o6pa30M, ayra Ha EZ paBHa 153;58 rpaaycaM, xaxnx xpyr 
oxono npaMoyroabHoro TpeyronbHnxa AEZ HMeeT 360, a npaMaa EZ coaepxnT 
116;55 nacre#, xaxnx b rnnoTeHy3e AE 6 yacr 120. Iloflo6HHM ace o6pa30M, 
Tax xax ayra ABr axcpeHTpa noayaaeTca paBHon 113;35 rpaaycaM 59 , to 
H axoaamHHca npn oxpyxcHOcra yran AEr paBHaeTca 113;35 rpaaycaM, xaxwx 
b aByx npaMHX yrnax 6 yaer 360. Ho tbkhx ace rpaaycoB b yrne AAE 6 buio 
153;58, BCJieacTBne aroro ocraxMannca yron ZAE 6 yaeT hx HMeTb 92;27 60 ; 
t 3 khm o6pa30M, ayra Ha EZ paBHa 92;27 rpaaycaM, xaxnx b xpyre oxono 
npaMoyronbHoro TpeyronbHnxa AEZ HMeeTca 360, a npaMaa EZ coaepacnT 
86;39 aacTeH, xaxwx b rnnoTeHy3e AE 6 yacr 120. H earn, no aoxa3aHHOMy, 
EZ paBHa 116;55, a npaMaa EA — 120, to EA 6 yaeT paBHa 161 ;55 Taxon 
aacra. 

Zlanee, Tax xax ayra AB axcpeHTpa paBHa 75;43 rpaaycaM, to Haxoasmnncn 

396 npH oxpyxcHOCTH yron AEB paBHaeTca 75;43 rpaaycaM, xaxux b aByx npaMHX 
yrnax HMeeTca 360; ayra Ha A© HMeeT 75;43 rpaaycoB, xaxwx b xpyre oxoao 
npaMoyrojibHOro TpeyronbHHxa AE© coaepxcHTca 360, a ayra Ha E© — 
HeaocraxjmHe ao nonyoxpy xchocth 104; 17 rpaayca. H, cneaoBaTenbHO, H3 
ct arHBaeMHx hmh npaMux A© 6yaeT coaepncaTb 73;39 aacrw, xaxnx b 
rnnoTeHy3e EA HMeerca 120, a E© — 94;45 Taxne xe aacrw; noaroMy ccjih 
AE, no aoxa3aHHOMy, paBHa 161 ;55, a npaMaa AE — 120, to A© 6yacr 
paBHa 99;23, thxhm xe aacTaM 61 , a E© — 127;51. Ho, xax 6bino noxa3aHO, 
Bca EB coaepxcHT 252;41 Taxne ace aacrw; noaroMy ocrarox ©B HMeeT 124;50 
aacra, xaxwx b npaMofi A© 6yaer 99;23; KBaapaT Ha ©B paBeH 15 583,22, 
a xBaapaT Ha A© — 9877;3. CnoacHB hx, mh nonyawM xBanpaT Ha AB paBHHM 
25 460;25; thxhm o6pa30M, annHa AB 6yaeT paBHa 159;34 aacraM, xaxnx b 
EA 6bino 120, a b EA — 161;55. H ecnw awaMeTp 
axcpeHTpa paBeH 120, to npaMaa AB 6yaer HMeTb 
73;39 Taxne aacTH, h6o oHa craniBaeT ayry b 75;43 
rpaaycoB; no aoxa3aHHOMy, ecnw npaMaa AB 6yacr 

397 paBHa 73;39, a anaMeTp axcuem-pa — 120, to b 
EA t 3 xhx aacreii 6 yaer 55; 23, a b npaMoft EA — 

74;43. TaxHM o6pa30M, ayra EA axcueHTpa paBHa 
77;1 rpaaycaM, Bca EABr — 190;36 rpaaycaM, a 
ocraiomaaca aacrb TE, oaeBHaHo, 169;24 rpaaycaM. 

BcaeacTBHe aToro npaMaa TAE 6 yacr npH 6 nH 3 HTenbHO 
paBHa 119;28 aacraM, xaxnx b anaMeTpe axcueHTpa 
coaepxHTca 120. 

[B] HTax, B03bMeM ueHTp axcueHTpnaecxoro 
xpyra: oh 6 yaeT nencaTb BHyTpn cerMeHTa EAT 
[pnc. 11.13], Tax xax nocneaHnn 6 onbme nonyxpyra. 
riycrb 3THM peHTpoM 6 yaeT K; aepe3 o 6 a ueHTpa K h A npoBeaeM awaMeTp 
AKAM oxcueHTpHaecxoro xpyra; onycraB H 3 K Ha TE nepneHanxynap, 
npoaonxcHM era, h nycrb aro 6 yacr KNE. Tenepb, Tax xax 6 bino noxa 3 aHO, 
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hto Bca Er paBHaeTca 119;28 aacraM, xaxnx b fluaMeTpe AM 6hjio 120, a 
npaMaa EA — 55;23, to ocraTOK Ar mh nojiyanM paBHHM 64;5 t3khm xe 
aacraM. llocxojibxy iuioma^b coflepxameroca Mexay EA h Ar npaMoynwibHnxa 
paBHa iuioma^H, coflepxamenca Mexay AA h AM 62 , mh nojiyanM npoH3Be«eHHe 398 
AA Ha AM paBHHM 3549;9 eanHnuaM, khkhx b ^naMeTpe AM coaepxHTca 
120. Ho npoH3BefleHHe AA Ha AM BMecre c KBajipaTOM Ha AK «aeT XBaapaT 
Ha nojioBHHC fluaMeTpa, T.e. Ha AK 63 . H ecjin ot XBaapaTa Ha stoh iiojiobhhc, 

T.e. ot 3600, mh othhmcm 3549;9, to b ocraTxe y Hac nonyaHTca XBaapaT 
Ha AK, paBHHii 50; 51 t3khm xe aacraM. H, cjieaoBaTejibHO, jyinHa AK 
(paccToaHHe Mexay u,eHTpaMn) 6yfler npn6jin3HTejibHO paBHa 7;8 aacraM, xaxHX 
mh nojiarajm b flnaMeTpe 120 64 . 

[C] flaaee, Tax xax nonoBHHa TE, T.e. EN, paBHa 59;44 aacraM, xaxHX 
b flaaMeTpe AM coflepxnTca 120, h 6buio floxa3aHO, aTO npaMaa EA paBHa 
55;23 T3KHM xe aacraM, to ocraTOX AN mh nojiyanM paBHHM 4;21 aacraM, 
xaxnx b AK 6hjio 7;8. TaxHM o6pa30M, ecjin rnncnreHyay AK [npaMoyiruibHoro 
TpeyronbHHxa AKN] npHHaTb 3a 120, to b AN t3khx aacren 6y%er 73; 11, h 
ayra Ha Heft coflepxnT 75; 10 rpaaycoB, xaxnx b onncaHHOM okojio 
npaMoyronbHoro TpeyrojibHnxa AKN xpyre coflepxwTCa 360. CjiejjoBaTejibHO, 
yroji AKN 6yneT paBeH 75; 10 rpaaycaM, xaxux b flByx npaMHX yrjiax 
coflepxHTca 360, hjih 37;35 rpaaycaM, xaxHx 360 6yaeT b aerapex npaMHX 
yrviax. llocxojibxy stot yroji HaxoanTca y ueHTpa axcueHTpnaecxoro xpyra, 
mh nojiyaHM ayry EM paBHoii 37;35 rpaaycaM 65 . flyra TE, 6yayan nojioBHHoii 
rSE, paBHa 84;42 rpaaycaM, noaroMy ocraTOK TA (paccroaHHe ot anorea a° 399 
TpeTbero npOTHBocroaHHa) 6yaeT paBeH 57;43 rpaaycaM 66 . Ho b Br t3khx 
rpaaycoB npeanojiaraaocb 37;52; BCJieacrBne aroro ocraTOK (ayra AB ot anorea 
ao BToporo npOTHBocroaHHa) 6yaer paBeH 19;51 rpaaycaM. rioao6HHM xe 
o6pa30M, Tax xax AB, no npeanojioxeHHio, paBHa 75;43 rpaaycaM, ocraTox 
AA (paccroaHHe ot nepBoro npOTHBocroaHHa ao anorea) noayaHM paBHHM 
55;52 rpaaycaM. 

Tenepb, Tax xax nemp annunxjia aanxerca He no aTOMy 3xcu,eHTpnaecxoMy 
xpyry, ho no xpyry, onncaHHOMy Boxpyr cepeanHH AK paanycoM KA, to b 
aaabHeiimeM, xax h aaa apyrnx iuiaHeT, mh bhhhcjihm pa3HOCTH bhahmux 
paccToaHHH [hcthhhoh aoaroTH ] Ha 3oanaxe, xax ohh nojiyaaiOTca H3 
npnBeaeHHux Bume OTHomeHnn, canTaa hx npH6aH3HTeabHO npaBmibHHMH, 
xax ecaH 6h xTO-HH6yab nepeHec aBHxeHHe snnunxjia Ha ynoMaHyTHii 
axcpeHTp, npoH3BoaauiHH 3oaHaxaabHyio aHOMajinio 67 . 

[D.l ] Kax h aaa Bcex noao6Hux onpeaejieHnn, B03bMeM cooTBeTCTByromnn 
aeprex [pnc. 11.14] aaa nepBoro npOTHBocroaHHa, xoropoe 6biao ot anorea 
b HanpaBaeHHH npoTHB nocaeaoBaTeabHOCTH 3HaxoB. Tax xax yroji NZE 
cpeaHero aBnxeHHa no aoaroTe, hjih yroa AZH, paBHajica, no a°xa3aHHOMy, 
55;52 rpaaycaM, xaxHx b aeTupex npaMHX yrjiax coaepxnTca 360, nan 111 ;44 
rpaaycaM, xaxnx 360 6yaeT b aByx npaMHX yrjiax, to ayra Ha AH 6yaeT 400 
paBHa 111 ;44 rpaaycaM, xaxnx 360 6yaeT b xpyre oxojio npaMoyiruibHoro 
TpeyrojibHHxa AZH, a ayra Ha ZH paBHa HeaocraiomHM a° nojiyoxpyxHocra 
68; 16 rpaaycaM. H3 crarnBaioinHx nx npaMHX AH 6yaeT paBHa 99;20 aacraM, 
xaxnx b rnncnreHy3e AZ HMeerca 120, a ZH — 67;20 TaxnM xe aacraM. 
riosTOMy earn paccroaHHe AZ Mexay ueHTpaMH paBHO 3;34, a paanyc AA 
axcueHTpa — 60, to b AH Taxnx aacren 6yaeT 2;57, a b ZH — 2;0. H Tax 
xax xBaapaT Ha AH, 6yayan oraaT ot KBaapaTa Ha AA, aaeT XBaapaT Ha 
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AH, to mh nojiyHHM AH paBHoft 59;56 t3khm xe aacraM. Iloao6HHM xe 
o6pa30M, nocKOJibxy ZH paBHa H0, a ©E BflBoe 6oJibme HA, Bca A© 6yaeT 
paBHa 61 ;56 aacrn, k3khx b npaMon E© 6yaeT 5;54; BcaeacrBHe OToro 
ninOTeHy3a AE [npaMoyirwibHoro TpeyroJibHHxa ©AE] 6yaeT paBHa 62; 13 t3khm 
xe aacraM. H ecjra ninoTeHy3a AE paBHa 120, to E© 6yaeT paBHa 11;21 
t3khm xe aacraM, a Haxoaamaaca Ha Hen ayra — npH6;iH3HTejibHO 10;51 
rpaaycaM, k3khx b xpyre okojio npaMoyroJibHoro TpeyroJibHHxa AE© 6yaeT 
360; noOTOMy yroji EA© 6yaeT paBeH 10;5l rpaaycaM, k3khx b a»yx npaMbix 
yrjiax coaepxHTca 360. flajiee, Tax xax npaMaa E© paBHa 5;54 aacraM, xaxHX 
b paanyce ZH axcpeHTpa coaepxHTca 60, a npaMaa Z© paBHa 4 h Bca ©H, 
oaeBHAHO, 64, to THnOTeHy3y EH [npaMoyroJibHoro TpeyroJibHHxa E©E ] mh 
noJiyaHM paBHOH 64; 16 t3khm xe aacraM. M earn ninoTeHy3a EH paBHa 120, 
to b ©E t3khx aacTeii 6yaeT 11;2, a Haxoaamaaca Haa Heii ayra 6yacr paBHa 
10;33 rpaaycaM, xaxHX b xpyre okojio npaMoyrojibHoro TpeyrojibHHKa E©H 
HMeeTca 360; t3khm o6pa30M, yroji EE© paBeH 10;33 rpaaycaM, xaxnx b a»yx 
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PhC. 11.14 Phc. 11.15 

npaMux yrjiax 6yacr 360. Rax 6 hjio aoxa3aHO, yroji EA© paBHaaca 10;51 
TaxHM xe rpaaycaM; noaroMy nojiyaaromuHca b ocraTxe yroji AEE 68 hckomoh 
pa3HOCTH paBeH 0;18 rpaaycoB, xaxnx b wyx npaMHX yrjiax coaepxHTca 360, 
hjih 0;9 rpaaycoB, xaxHX 360 6yaeT b aerapex npaMHX yrjiax. Ho b nepBOM 
npoTHBocToaHHH cbcthjio, HaOjnoaaeMoe no npaMon AE, Haxoanjiocb Ha 1;13 
rpaayce KjiemHeii. TaxHM o6pa30M, acHO, hto ecjrn u,eHTp amnpiKjia 6yacr 
aBHraTbca He no [xpyry] AA, ho no NH h HaxoanTbca Ha nocaeaHeM b Toaxe 
H, to cbcthjio 6yaeT Ha6jixiaaTbca no npaMon EE b Toaxe, OTcroaiaeii Ha 0;9 
rpaaycoB npoTHB nocjieaoBaTeabHOcra 3HaxoB ot nojioxeHHa b A, h 6yaeT 
HaxoanTbca [no aoJiroTe] Ha 1;4 rpaayce KjiemHeii. 

[D.2] flajiee, B03bMeM aepTex aaa BToporo npoTHBOcroaHHa [pnc. 11.15], 
noao6HHH Hcnoab3yeMOMy b aHajiornaHOH CHTyau,HH Bume, ho [c ammuxjioM ] 
b HanpaBaeHHH nocaeaoBaTeabHOCTH 3HaxoB ot anorea. Tax xax ayra NH 
axcueHTpa, no a°Ka3aHHOMy, paBHaaacb 19;51 rpaaycaM, to h caM yroji 
NZH, h BepTHxajibHHH c hum yroji AZH 6yayT P3 bhh 19;51 rpaaycaM, xaxHX 
b aayx npaMHX yrjiax coaepxHTca 360, hjih 39;42 rpaaycaM, xaxnx 360 6yaeT 
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b flByx npaMHX yraax; noaTOMy ayra Ha AH 6yaeT paBHa 39;42 rpaaycaM, 
xaxHX b xpyre oKoao npaMoyroabHoro TpeyroabHHKa AZH coaepxHTca 360, a 
ayra Ha ZH — HeaocraiomHM ao noayoxpyXHOCTH 140;18 rpaaycaM. H, 
caeaoBaTejibHO, H3 Haxoaamjixca noa hhmh npaMHX AH 6yaeT paBHa 40;45 
aacTaM, xaxHX b ninoTeHy3e AZ HMeeTca 120, a ZH — 112;52 t3khm xe 
aacraM. Earn npaMaa AZ paBHa 3;34, a paanyc AB axcueHTpa — 60, to b 
AH tbkhx aacreii 6yaeT 1;13, a b ZH — 3;21. H nocKcuibxy KBaapaT Ha 
AH, othhthh ot KBaapaTa Ha AB, aaer KBaapaT Ha BH, caina BH 6yaeT paBHa 
npn6jiH3HTejibHO 59;59 t3khm xe aacraM. FIoao6HHM xe o6pa30M, Tax KaK 
ZH paBHa H0, a E© BaBoe 6oabme AH, to bcio B© mh noayaHM paBHoii 
63;20 aacraM, xaKnx b npaMoii E© 6yacr 2;26, a BcaeacraHe aroro nmoTeHy3a 
EB [npaMoyro^bHoro TpeyroabHHKa BE©] 6yacr paBHa 63;23 t3khm xe aacraM. 403 
Ecjih nraoTeHy3a BE paBHa 120, to b npaMoft E© tbkhx aacTeii 6yacr 4;36, 
a b HaxoafliqeHca Ha Hen ayre [EB] — 4;24 rpaayca, k3khx Kpyr okojio 
npaMoyrojibHoro TpeyroabHHKa BE© coaepxHT 360; t3khm o6pa30M, yroa 
EB© paBeH 4;24 rpaaycaM, kbkhx b aByx npaMHX yraax HMeeTca 360. ToaHo 
Tax xe, ecjiH paanyc ZE axcueHTpa paBeH 60 h Z© oxa3biBaeTca paBHoii 6;42 
t3khm xe aacraM, to bcio E© nojiyaHM paBHofi 66;42 aacraM, xaxnx b E© 
npeanoaaraaocb 2;26; BcaeacrBHe ototo nnioTeHy3a EE [npaMoyrojibHoro 
TpeyroabHHKa E©E] 6 yacr paBHa 66; 45 t3khm xe aacTaM. FIoaTOMy ecan 
ninoTeHy3a EE paBHa 120, to E@ 6 yaeT paBHa 4;23 t3khm xe aacraM, a 
Haxoaaiqaaca Ha Heii ayra 6yaeT HMeTb 4; 12 rpaayca, kbkhx Kpyr okojio 
npaMoyrojibHoro TpeyroabHHKa E©E coaepxHT 360; yroji EE© 6 yacr paBeH 
4; 12 rpaaycaM, xaxnx b a»yx npaMHX yraax HMeerca 360. CoraacHO 
aoKa3aHHOMy yroa EB© paBHaaca 4; 24 Tax mm rpaaycaM; caeaoBaTeabHO, 
ocraromHiica yroa BEE 6 yacr HMeTb 0; 12 tbkhx xe 
rpaaycoB, Han 0;6 rpaaycoB, kbkhx b aenapex npaMbix 
yraax coaepxnTca 360. OTCioaa craHOBHTca hcho, hto 
ecan bo btopom npoTHBOcroaHHH Ha6aioaaeMaa no 404 
EB naaHeTa Haxoanaacb Ha 9;40 rpaaycax Crpeabua, 
to npn HaOaioaeHHH ee no EE oHa aoaXHa HaxoanTbca 
Ha 9; 46 rpaaycax Orpeabija. 

[E] Ho 6uao aoKa3aHo, hto b nepBOM npoTHBOC- 
tohhhh naaHeTa Taxxe Haxoanaacb Ha 1;4 rpaayce 
KaemHeii; OTOoaa hcho, hto BHaHMoe paccroaHHe [no 
aoaroTe ] ot nepBoro npoTHBOcroaHHa ao BToporo, 
oTcaHTHsaeMoe no 3Kcu,eHTpy NE, oKaxerca paBHUM 
68; 42 rpaaycaM 3oanaKa 69 . 

[D.3] floao6HHM xe o6pa30M B03bMeM nepTex h 
Phc. 11.16 ana TpeTbero npoTHBOcroaHHa [pnc. 11.16], rae koh- 

(fmrypaima 6yaeT Taxon xe, KaK h aas BToporo. Tax 
KaK 6iaao aoKa3aHo, hto ayra NE paBHa 57;43 rpaaycaM, to yroa NZE turn 
AZH aoaxeH paBHaTbca 57;43 rpaaycaM, kbkhx b nerapex npsMHX yraax 
coaepxHTca 360, hjih 115;26 rpaaycaM, xaxnx 360 6yaeT b a»yx npaMHX 
yraax; BcaeacrBHe aroro ayra Ha AH 6yaeT paBHa 115;26 rpaaycaM, kbkhx 
Kpyr, onncaHHbiH OKoao npsMoyroabHoro TpeyroabHHKa AZH, HMeeT 360, a 
ayra Ha ZH — HeaocraiomHM ao noayoKpyXHOCTH 64;34 rpaaycaM. 3HasHT, 

H3 Haxoasiqnxcs noa hhmh npaMbix AH 6yaeT paBHa 101;27 sacra, xaxnx b 
nraoTeHy3e AZ coaepxHTca 120, a ZH — 64;6 tbkhm xe sacTSM. lloaTOMy 405 
ecan AZ paBHa 3;34, a paanyc Ar aKcuempa — 60 sacTSM, to b AH tbkhx 
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nacrei! 6 yaeT 3;1, a b ZH — 1;54. H aajiee, TaK KaK KBaapaT Ha AH, Oyayan 
OTH3T OT KBaapaTa Ha Ar, flaeT KBaapaT Ha TH, to TH noayanM paBHoii 
59;56 t 3 khm *e nacraM. Ecjih ZH paBHa ©H, a E© BflBoe 6 oabme AH, to 
mh noaynnM BOO T© paBHOH 61;50 nacrn, KaKHX b E© 3axaKMaeTca 6;2; 
BcaeacTBHe 3 Toro rHnoTeHy3a Er [npaMoyroabHoro TpeyroabHHxa TE©] 6 yaeT 
paBHa 62;8 t3xhm ace qacTSM. H ecan ninoTeHy3y TE npnHHTb 3a 120, to 
E© 6 yaeT paBHa 11 ;39 t3khm ace nacTaM, a ayra Ha Hen — npH6aH3HTeabHo 
11 ;9 rpaaycaM, k3khx xpyr, on iicaHHhiH oxoao npaMoyroabHoro TpeyroabHHxa 
rE©, coaepacHT 360; t3khm o6pa30M, yroa Er© 6 yaeT paBeH 11 ;9 rpaaycaM, 
xaxHX b a»yx npaMhix yraax HMeeTca 360. noao 6 HMM ace o6pa30M, ecan 
paanyc EZ axcueHTpa paBeH 60, to Z© cocraBHTca H3 3;48 thkhx ace aacTeii 
h Bca E© noayaHTca paBHoii 63;48 aacraM, xaxHX b E© 6 biao 6;2; BcaeaCTBHe 
3Toro rnnoTeHy3a EE [npaMoyroabHoro TpeyroabHHxa E©E ] 6 yaeT paBHa 64;5 

406 T3KHM ace aacTSM. H, 3HaanT, ecaH rnnoTeHy3a EE paBHa 120, to b E© 
t3khx aacTeii 6 yaeT 11 ; 18, a Haxoaamaaca Ha Heii ayra paBHa 10;49 rpaaycaM, 
xaxHX xpyr, onncaHHun oxoao npaMoyroabHoro TpeyroabHHxa E©E, HMeeT 
360; noaTOMy yroa EE© 6 yaeT paBeH 10;49 rpaaycaM, xaxnx b a»yx npaMhix 
yraax coaepacnTca 360. Ho 6 biao aoxa3aHo, aTO yroa Er© paBeH 11 ;9 t3xhm 
ace rpaaycaM; caeaoBaTeabHO, ocrafomunca yroa TEE 6 yaeT paBeH 0;20 thxhx 
xe rpaaycoB, HaH 0; 10 TaxHx rpaaycoB, xaxwx b aeTbipex npaMhix yraax 
coaepxcHTca 360. lloaTOMy ecan b TpeTbeM npoTHBOcroaHHH Ha 6 aioaaeMaa no 
Er naaHeTa Haxoanaacb Ha 14; 14 rpaaycax Ko 3 epora, to hcho, hto ecan 6 u 
Hadaioaenne npoH 3 Boanaocb no npaMoii EE, to oHa Haxoanaacb 6 u Ha 14;24 
rpaaycax Ko3epora, h roraa BnanMoe paccroaHne [no aoaroTe] ot BToporo 
npoTHBocToaHHa ao TpeTbero, ycMaTpHBaeMoe no axcuempy NE, cocraBaaao 
6 h 34;38 rpaayca 70 . 

[II] [F] HTax, onnpaacb Ha 3 th paccToaHHa, mh noxaaceM npH noMoum 
Toro ace MeToaa, aTO npaMaa Meacay u,eHTpaMn 3oaHaxa h axcueHTpnaecxoro 
xpyra, no xoropoMy coBepmaeTca paBHOMepHoe aBuxceHwe annunxaa, T.e. 
npaMaa, paBHaa EZ, 6 yaeT HMeTb npH 6 aH 3 HTeabHo 6;50 aacreii, xaxnx awaMCTp 
axcueHTpa coaepxcHT 120. Hto ace xacaerca aye Toro ace axcueHTpa 71 , to ayra 
ot nepBoro npoTHBocToaHHa ao anorea paBHa 57;5 rpaaycaM, ot anorea jjo 
BToporo npoTHBocToaHHa — 18;38 rpaaycaM, a ot anorea ao TpeTbero 

npoTHBocToaHHa — 56;30 rpaaycaM. 

407 A to, hto noayaeHHbie t3xhm o6pa30M BeananHH 
6 yayT TOMHbIMH, BbiaCHaeTCa H3 Toro, WTO pa3HOCTH 
ayr 3oaHaxa noayaaiOTCa npn6an3HTeabHO tbxhmh ace, 
xax h nepBOHaaaabHo HaiiaeHHhie, h wto BHaHMhie 
nepeMemeHHa naaHeTH coraacyrorca c HaOaioaeH- 
hhmh 72 , xax 3 to HaM 6 yaeT acHo H3 caeayiomHx 
paccyacaeHHii. 

[G.l ] fleiicTBHTeabHo, B03bMeM xoHcJ)Hrypau,HK) 
a aa nepBoro npoTHBocToaHHa c oaHHM roabxo axcuewr- 
pnaecxHM xpyroM [pnc. 11.17], HecymnM pem-p 
annunxaa. Tax xax yroa AZA, crarnBaiomHH 57;5 M 

rpaaycoB axcueHTpa 73 , paBeH 57;5 rpaaycaM, xaxnx p„ c . 11.17 

360 coaepacHTca b aeTbipex npaMbix yraax, to oh h 

BepTHKaabHiaii c HHM yroa AZH 6 yayr paBHu 114;10 rpaaycaM, xaxnx b a»yx 
npaMbix yraax 6 yaeT 360, a Haxoaamaaca Ha AH ayra 6 yaeT paBHa 114; 10 
rpaaycaM, xaxnx xpyr oxoao npaMoyroabHoro TpeyroabHHxa AZH coaepacnT 
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360; ayra xe Ha ZH 6yaeT paBHa HeuocraiomHM ao noayxpyra 65;50 rpaaycaM. 
H, QieflOBaT&abHO, H3 Haxoaamnxca noa hhmh npaMbix AH 6yaeT paBHa 100;44 
aacraM, xaxHX b ninoTeHy3e AZ HMeeTca 120, a ZH — 65; 13 t3khm xe 
aacraM; noaTOMy ecaH paccroaHHe AZ Mexay ueHTpaMH paBHo 3;25, a paanyc 
AA axcaemrpa — 60, to b AH t3khx qacreft 6yaeT 2;52, a b ZH — 1;51. 
H aaaee, nocxoabxy XBaapaT Ha AH, othsthh ot KBaapaTa Ha AA, aaeT 
KBaapaT Ha AH, AH noayqHTca paBHoft 59;56 t3khm xe qacraM. Tomho Tax 
xe, ecaH ZH paBHa H0, a E© b 2 pa3a 6ojibme AH, to bcio A© mw noayqHM 
paBHoii 61 ;47 qacra, xaxHx b E© 6yaer 5;44; BcaeacTBHe aroro ranoTeHy3a 
AE [npaMoyrojibHoro TpeyroabHHxa AE©] 6yaeT paBHa 62;3 t3khm xe qacraM. 
3HaaHT, ecaH rnnoTeHy3y AE npHHaTb 3a 120, to b E© t3khx qacreft 6yaer 
11;5, a ayra Ha Heft paBHa 10;36 rpaaycaM, xaxHx xpyr, onncaHHbift oxoao 
npaMoyroabHoro TpeyroabHHxa AE©, coaepxHT 360; noaTOMy yroa EAZ 6yaeT 
paBCH 10; 36 rpaaycaM, xaxHx b a»yx npaMbix yraax HMeerca 360. Ho, no 
npeanoaoxceHHio, yroa AZA paBHaaca 114; 10 t3khm 
xe rpaaycaM; 3H3MHT, ocraiomHftca yroa AEA 6yaeT 
paBeH 103;34 t3khm xe rpaaycaM 74 , nan xe 51;47 
rpaaycy, xaxnx b qeTbipex npaMbix yraax coaepxHTca 
360. Hmchho Ha Taxoe qncao rpaaycoB naaHeTa 
npeainecTBOBaaa anoreio bo BpeMa nepBoro nporaBOC- 
ToaHHa. 

[G.2 ] Bo3bMeM onaTb Taxoft xe qepTex aaa BToporo 
npoTHBOcroaHHa [pHc. 11.18]. Tax xax 6wao aoxa3aHo, 
mto yroa BZA paBHaeTca 18;38 rpaaycaM, xaxnx b 
qeTwpex npaMbix yraax coaepxHTca 360 (ecaH xe 360 
B3aTb 3a a»a npaMbix yraa, to oh h BepTHxaabHwft c 
hhm yroa AZH 6yayT coaepxaTb no 37; 16 rpaaycoB), 
to ayra Ha AH — 37; 16 rpaaycaM, xaxwx b xpyre 
oxoao npaMoyroabHoro TpeyroabHHxa AZH HMeeTca 360, a ayra Ha ZH — 
HeaocraiomHM ao noayoxpyxHoern 142;44 rpaaycaM. H, caeaoBaTeabHO, H3 
npaMbix noa hhmh AH paBHa 38;20 qacraM, xaxnx b ninoTeHy3e AZ HMeeTca 
120, a ZH — 113;43 t3xhm xe qacraM; noaroMy ecaH npaMaa AZ paBHa 

3;25, a paanyc AB axcneHTpa — 60,. to b AH Taxwx qacreft 6yaeT 1;5, a b 
ZH — 3; 14. nocxoabxy KBaapaT Ha AH, oraaTbift ot XBaapaTa Ha AB, aaeT 
XBaapaT Ha BH, to BH noayqHTca paBHoft 59;59 tbxhm ace qacraM. Iloao6HO 
3 TOMy, ecaw ZH paBHa H©, a E© BaBoe 6oabine AH, to Bca B© noayqHTca 
paBHoft 63; 13 qacTaM, xaxnx b E@ coaepxHTca 2; 10, h noaroMy rnnoTeHy3a 
EB [npaMoyroabHoro TpeyroabHHxa BE©] 6 yaeT paBHa 63; 15 TaxHM xe qacTaM. 
Ecan ninoTeHy3a EB paBHa 120, to b ©E 6 yaeT 4;7 Taxnx ace qacrn, a ayra 
Haa Heft coaepacHT 3;56 rpaayca, xaxnx b xpyre oxoao npaMoyroabHoro 
TpeyroabHHxa BE© HMeeTca 360; noaroMy yroa EBZ paBeH 3;56 rpaaycaM, 
xaxnx b asyx npaMbix yraax coaepxHTca 360. no npeanoaoxeHHio yroa 
BZA paBHaaca 37; 16 t3xhm xe rpaaycaM; 3HaqHT, ocraiomHftca yroa BEA 
6 yaeT paBeH 33;20 t3xhm xe rpaaycaM, turn xe 16;40 rpaaycaM, xaxnx 360 
coaepxHTca b qeTbipex npaMbix yraax. CaeaoBaTeabHO, bo btopom nporaBOC- 
ToaHHH naaHeTa Ha6aioaaaacb oTcraromeft ot anorea [npn cyroaHOM BpameHHH 
He6ecHoft ccfiepbi] Ha 16;40 rpaaycoB. Ho 6 biao noxa3aHo, hto b nepBOM 
npoTHBOCToaHHH naaHeTa npeainecTBOBaaa anoreio Ha 51;47 rpaayc; noaroMy 
BHaHMoe paccToaHHe ot nepBoro npoTHBOcroaHHa ao BToporo noayqaerca paBHbiM 



M 

Pmc. 11.18 
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yCTaHOBJieHHHM 68;27 rpaaycaM, mto coraacyeTca c Ha 6 aioaeHHHM [paccroa- 

HHCM ] 75 . 

[G.3] flaaee B03bMCM nepTexc gjia TpeTbero npoTHBOCToamia [pac. 11.19]. 
Tax xax yroji TZA paBeH, xax noxa 3 aHO, 56;30 rpaaycaM, xaxHX b nerapex 
npaMHX yrjiax coaepxorrca 360, to, ecaw npHHaTb 360 3a asa npaMux yrjia, 
3 tot yroa h BepTHKajibHhiH c hum yroa AZH 6 yayT paBHH xa*aHH 113;0 
rpaaycaM, ayra Ha AH 6 yaeT paBHa 113 rpaaycaM, xaxnx xpyr okojio 
41 > npaMoyrojibHoro TpeyroabHnxa AZH coaepxcnT 360, a ayra Ha ZH — 
HeaocTaiomHM ao noayoxpyxcHoern 67 rpaaycaM. H, caeaoBaTeabHo, H3 
CTarHBaiomHX hx npaMbix AH paBHa 100;4 rpaaycaM, xaxnx b ninoTeHy3e 
AZ coaepxcHTca 120, a ZH — 66 ; 14 t 3 xhm ace nacraM; noaTOMy ecan npaMaa 
AZ paBHa 3;25, a paanyc Ar axcuem-pa — 60, to b AH t 3 khx nacTen 6 yaeT 
2;51, a b ZH — 1;53. flaaee, Tax xax xBaapaT Ha AH, oTHaTHii ot xBaapaTa 
Ha Ar, aaeT XBaapaT Ha TH, to mh noaynnM TH paBHOH 59;56 t 3 xhm ace 
nacTaM. rioao 6 Ho 3 TOMy, ecan ZH paBHa H©, a 
E© BaBoe 6 ojibiue AH, to Bca T© noaynnTca 
paBHOH 61,*49 nacrn, xaxnx b E© coaepacnTca 
5;42; BCJieacTBHe aroro rnnoTeHy3a Er [npaMO- 
yrojibHoro TpeyroabHnxa TE© ] 6 yaeT paBHa 62;5 
t 3 xhm ace nacTaM. 3 h 3 hht, ecan ranoTeHy 3 a 
TE paBHa 120, to b E© TaxHX Hacreft 6 yaeT 
11;l 76 , a ayra Ha Hen paBHa 10;32 rpaaycaM, 
xaxnx xpyr oxoao npaMoyroabHoro TpeyroabHHxa 
FE© coaepacnr 360; noaTOMy h yroa Er© paBeH 
10;32 rpaaycaM, xaxnx 360 cocraBaaioT asa 
412 npaMHX yraa. Flo npeanoaoaceHnx) TaxHX rpaay- 
cob b yrae TZA HMeerca 113; caeaoBaTeabHo, 
ocTaromHHca yroa TEA 6 yaeT paBeH 102;28 thxhm 
ace rpaaycaM, nan 51; 14 rpaaycy, xaxax 360 
6 yaeT b neTupex npaMHX yraax. Hmchho Ha 
Taxoe MHcao rpaaycoB naaHeTa xa3aaacb b 
TpeTbeM npOTHBOCTOaHHH [npH CyTOHHOM Bpa- 

meHHH] OTCTaioineH ot anorea. Ho 6biao noxa- 
3aHO, HTO BO BTOpOM npOTHBOCTOaHHH OHa 

OTCTaBaaa ot toto ace anorea Ha 16;40 rpaaycoB. 

TaxHM o6pa30M, noaynaeTca, mto BHanMoe pac- 
CToaHHe ot BToporo npoTHBOCToaHHa ao TpeTbero 
paBHaeTca 34;34 rpaaycaM, mto Taxace coraacy- 
eTca c noayneHHHM H3 Ha6aioaeHHa 77 . 

OTCioaa acHO, hto ecan b TpeTbeM nporaBO- 
CToaHHH naaHeTa Haxoanaacb Ha 14; 14 rpaaycax 
Ko3epora h, xax 6 biao noxa3aHO, OTCTaBaaa ot anorea Ha 51; 14 rpaayc, to 
anoren ee axcueHTpnnecxoro xpyra Haxoanaca Ha 23 rpaaycax CxopnHOHa, a 
nepnren — b anaMeTpaabHo nporaBonoaoacHon Tonxe, Ha 23 rpaaycax Teabii,a. 

[H] Ecan oxoao ueHTpa T [pnc. 11.20] onnrneM annuHXji H©, to cpeaHee 
nepeMemeHHe annimxaa no aoaroTe ot anorea axcueHTpa noaynnM paBHHM 
■ns 56;30 rpaaycaM, a ayry ©K annunxaa — 5; 16 rpaaycaM, Tax xax 6 biao 
aoxa3aHo, hto yroa ErZ paBHae-rca 10;32 TaxHM rpaaycaM 78 , xaxnx b asyx 
npaMHX yraax coaepacnTca 360. TaxHM o6pa30M, ocraromaaca nacrb (ayra H© 
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onnn,HKjia ot anorea iuiaHeTH) 6yaeT co/jepacaTb 174;44 rpaayca. 3h3hht, bo 
BpeMa TpeTbero npoTHBOCToamiH, T.e. b 20 roay AapnaHa, b nojifleHb 24-ro 
ancaa enineTCKoro Mecaua Mecope 79 , iwaHeTa CaTypH b cbohx cpeaHHx 
ABHxceHHax oTCToajia no aoaroTe Ha 56;30 rpaaycoB ot anorea axcueHTpa, T.e. 
HaxoflHjiacb Ha 19;30 rpaaycax Ko3epora, HMea aHOMaanio ot anorea anHipucaa 
paBHoft 174;44 rpaaycaM. 3to h npeanoaaraaocb ycraHOBHTb. 

6. OnpeaejieHHe BejmaHHW 3nnunxaa CaTypHa 80 4w 

/Jjia onpeflejieHna BeaHaHHH annunxaa mu b3suih Ha 6 aioaeHHe, xoTopoe mu 
npoH3Bejin bo 2 roay AHTOHHHa, b Honb c 6 -ro Ha 7-e nncao ernneTCKoro 
Mecaua Mexnp, 3a 4 paBHoaeHCTBeHHhix naca so noayHOHH, h6o, no 
HaOjnoaeHHaM c acTponaOneH, b MepHunaHe croaa nocaeaHHH rpaayc Ob Ha, a 
cpeflHee noaoxceHne CoaHua 6 buio Ha 28;41 rpaaycax Crpeabua. Toraa naaHeTa 
CaTypH npn cpaBHeHHH ee noaoxcemia c caMoft 6 aecTameii H3 rnaa Ha 6 aiouaaacb 
Haxoflamenca Ha 9 1/15 rpaaycax Boaoaea h oTCTaBaaa [npn cyTOHHOM BpameHHH ] 
ot ueHTpa JlyHH npn6nH3HTejibHO Ha V 2 rpaayca, Tax xax Ha croabxo oHa 
OTCToaaa ot ceBepHoro pora 81 . Ho b tot nac JlyHa b cpeaHeM ubhxcchhh 
Haxoflajiacb Ha 8;55 rpaaycax Boaoaea, HMea aHOMaamo b 174; 15 rpaayca ot 
anorea onHunxaa; BcaeacTBHe aroro hcthhhoc ee noaoaceHHe aoaacHo 6 hjio 
6 biTb Ha 9;40 rpaaycax Boaoaea, HaOaroaaeMoe ace b AaexcaHupHH — Ha 8;34 
rpaaycax 82 . IloaTOMy naaHeTa CaTypH, OTCTaBaBuiaa [npn cyTOHHOM BpameHHH] 41 s 
ot ee ueHTpa npn6aH3HTeabHo Ha V 2 rpaayca, aoaacHa 6 huia HaxoaHTbca Ha 
91/15 rpaaycax Boaoaea; OHa OTCToaaa Ha 76;4 rpaaycoB ot anorea axcueHTpa, 
KOTopwH HMea to ace noaoaceHHe [mto h b TpeTbeM npoTHBOCToaHHH ], nocxoabxy 
3 a TaKOH KopoTKHik npoMeacyTox BpeMeHH anoreii He nepeflBHHyaca Ha 
CKoabKo-HHOyab 3aMeTHyio BeaHMHHy. Tax xax ot TpeTbero npoTHBo- 

CTOHHHa 83 ao 3Toro HaOatoaeHHH npornao 2 eruneTCXHX roaa, 167 aHeft h 8 
nacoB, a 3a 3to BpeMa CaTypH nepeMema- 
erca no [cpeaHeft] aoaroTe Ha 30; 3 
rpaaycoB h no aHOMaann Ha 134;24 
rpaayca, to ecan mu npnOaBHM Bee sto x 
HaaaabHHM BeananHaM, yCTaHOBaeHHHM 
aaa TpeTbero npoTHBOcroaHHa, b momcht 
ynoMaHyToro Ha6aioaeHHa mu noayaHM 
aaa [cpeaHeii] aoaiDTH 86;33 rpaaycoB ot 
anorea axcuem-pa, a no aHOMaann — 
309;8 rpaaycoB ot anorea annuHxaa. 

YcTaHOBHB 3to, B03bMeM CHOBa Heprexc 
[pnc. 11.21] aaa Taxoro onpeaeaeHHa 85 , 

Ha xoropoM noaoaceHHe annunxaa 6iaao 
6 h b HanpaBaeHHH nocaeaoBaTeabHOCTH 
3HaxoB ot anorea axcuempa, a noaoaceHHe 
naaHeTH — b aacra, npeamecTByiomeH 
anoreio annuHxaa, b cootbctctbhh c bu- 
menpHBeaeHHHMH hx nepeMemeHHaMH. Tenepb, Tax xax yroa AZB nan 
AZM, no npeanoaoaceHHio, paBeH 86;33 rpaaycaM, 360 xotophx cocraBaaiOT 416 
aerape npaMHX yraa, nan 173;6 rpaaycaM, 360 xotophx cocraBaaiOT aaa 

npaMHX yraa, to ayra Ha AM paBHaeTca 173;6 rpaaycaM, xaxnx b xpyre 
oxoao npaMoyroabHoro TpeyroabHHxa AZM coaepacirrca 360, a ayra ZM — 
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HeflocraiomHM ao noAyoxpyjxHocra 6;54 rpaAycaM. H, cjieAOBaTeAbHo, H3 
HaxoAHiAHxca noA hhmh np»MHx AM 6yAeT paBHa 119;47 aacrsiM, xaxHX b 
ranoTeHy3e AZ HMeeTcsi 120, a MZ — 7; 13 t3khm *e aacrsiM; noaTOMy ecAH 
paccTosiHHe AZ MexcAy ueHTpaMH paBHsieTca 3;25, a paAHyc AB axcueHTpa — 
60, to Taxnx aacTen b AM 6yAeT npH6AH3HTeAbHo 3;25, a b ZM — 0; 12. 
Tax kak KBaApaT Ha AM, othhthh ot KBaApaTa Ha AB, AaeT xBaupaT Ha 
BM, to hu noAynHM BM paBHoft 59;54 t3khm xce aacrsiM. Tohho Tax xce, 
nocxoAbxy ZM paBHa MA, a EA b 2 pa3a OoAbine AM, mu noAyanM bcio 
BA paBHOH 60;6 aacrsiM, xaxnx b EA coAepxcHTca 6;50; bcacactbhc aroro 
n«noTeHy3a [npaMoyroAbHoro TpeyroAbHHxa BEA] noAyanTCsi paBHoik 60;29 
t3xhm xce aacTAM. Ecah rHnoTeHy3a EB paBHa 120, to b EA takhx aacTeik 
6yAeT 13;33, h Ayra Ha Heft paBHa 12;58 rpaAycaM, xaxHx b xpyre oxoao 
npaMoyroAbHoro TpeyroAbHHxa BEA coAepxcHTca 360; t3xhm o6pa30M, yroA 
EBZ paBeH 12,-58 rpaAycaM, xaxnx b AByx npsMMX yrAax coAepxcHTca 360. 
Flo npeAnoAoxceHHio yroA AZB paBHaeTca 173;6 t3xhm rpaAycaM, h, 
CACAOB3T£jibHO, ocTa hjiahhca yroA AEB 86 6yAeT paBeH 160;8 TaxHM ace rpaAycaM. 
Ho yroA AEK, aaioiuhh bhahmoc paccrosiHHe iuiaHeTM ot anorea, npeunoAaraAcsi 
paBHUM 76;4 rpaAycaM, xaxnx b aerupex npsiMMx yrAax coAepxcHTca 360, hah 
152;8 rpaAycaM, xaxnx 360 Oyncr b AByx npsiMMx yrAax; CACAOB3T£AbHo, 
ocTaioiAHHca yroA KEB mu noAyanM paBHUM 8;0 t3xhm ace rpaAycaM 87 ; 
noaTOMy Ayra na BN paBHa 8 rpaAycaM, xaxnx xpyr oxoao npaMoyroAbHoro 
TpeyroAbHHxa BEN coAepacnT 360, a npaMaa BN — 8;22 aacrsiM, xaxHx b 
rnnoTeHy3e EB [npaMoyroAbHoro TpeyroAbHHxa BEN ] 6yAeT 120. H ecAH npaMaa 
EB paBHa 60;29, a paAnyc sxcueHTpa — 60, to b BN Taxnx aacreik 6yAer 4; 13. 

ZlaAee, Tax xax iuiaHeTa OTcroaAa Ha 309;8 rpaAycoB ot anorea H onnunxAa, 
to ocTaramaaca Ayra HK annunxAa paBHa 50;52 rpaAycaM 88 ; 3HaanT, yroA 
HBK paBeH 50;52 rpaAycaM, xaxnx b aercapex npsiMMx yrAax coAepacnTCsi 360, 
hah 101 ;44 rpaAycy, xaxnx 360 HMeerca b AByx npsiMMx yrAax. Ho yroA 
EBZ hah HB@ Taxnx rpaAycoB coAep*HT 12;58; CAeAOBaTeAbHo, ocraioiuHHcsi 
yroA @BK 6yAer paBeH 88;46 TaxHM ace rpaAycaM, xaxnx b yrAe KEB, corAacHo 
noxa3aHHOMy, 6nao 8; ocraiomnnca yroA BKN nonyanTcsi paBHbiM 80;46 thkhm 
ace rpaAycaM 89 ; noaTOMy Ayra Ha BN paBHa 80;46 rpaAycaM, xaxnx xpyr oxoao 
npaMoyroAbHoro TpeyroAbHHxa BKN coacpacht 360; npaMaa ace BN — 77;45 
aacrsiM, xaxnx b ninoTeHy3e BK HMeeTca 120. H, CAeAOBaTeAbHo, ecAH BN 
paBHa, xax Aoxa3aHo, 4; 13 aacrsiM, a paAnyc axcueHTpa — 60, to b paAnyce 
BK annunxAa mm 6yAeM HMeTb npn6AH3HTeAbHo 61/2 Taxnx aacren. Y Hac 
noAyaHAocb, aro anoreik CaTypHa npn6AH3HTeAbHO b Haaaae uapcTBOBaHna 
Ahtohhh3 HaxoAHAca Ha 23 rpaAycax CxopnnoHa, n ecAH paAnyc axcuemrpa, 
Hecymero annunxA, npnHaTb 3a 60, to paccrosiHHe Me*Ay ueHTpaMH 30Anaxa 
n oxcueHTpa, npon3BOAsuuero paBHOMepHoe ABnaceHne, noAyaHAocb paBHMM 
6;50, a paAnyc onnunxAa — coaepacamnM 6;30 Taxnx ace aacTeik. 3to h 
npeAnoAaraAOCb hahth. 

7. 06 HcnpaBAeHHn nepnoAHaecxnx ABnaceHnn CaTypHa 

Tax xax HaM ocraeTcn onpeAeAHTb nonpaBxy nepHOAnaecxHx abhacchkh, 
TO AAH 3TOH AeAH MU B3HAH eme OAHO H3 AOCTOBepHO 3anHC3HHMX APCBHHX 
Ha6AJOACHnn , b xotopom ycraHaBAHBacrcsi, aro b 82 roAy, no xaneHAapio 
xaAAeeB, BeaepoM 5-ro ancaa Mecsiua KcaHTnxa nAaHeTa CaTypH HaxoAHAacb 
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Ha 2 najibua Hnxe ioxhoto iuiena fleBH. CooTBeTCTByiomee BpeMsi 6hjio b 519 
rosy nocjie Ha6oHaccapa, BenepoM 14-ro nncjia ernneTCxoro Mecnaa Th6h, 
Korfla, xax mu Hanuin, cpeanee nojioxeHne Cojmua 6hjio Ha 6 ; 10 rpaaycax 
PhO 90 . HenoflBH*Haa xe 3Be3aa Ha ioxhom ruiene fleBU bo BpeMH Hamero 
Ha6jnoaeHnn HaxoflHjiacb Ha 131/6 rpaaycax fleBU. Flocxojibxy 366 npoMexy- 
TOHHbix jieT npn6aBHjin npHMepHO 3^3 rpaayca k ABnxeHnio HenoaBHXHHx 
3Be3fl, to bo BpeMH ynoMHHyToro HaSjnoaeHHH ee aoJiroTa, ohcbhaho, paBHHJiacb 
91/2 rpaaycaM fleBH 91 , Ha xoropinx Haxoanjiacb Taxxe njiaHeTa CaTypH, Tax 
xax oHa 6buia Ha 2 najibua ioxHee aron 3Be3flu. Tohho Tax xe, nocxojibxy 
mu noxa3ajiH, hto npn Hac anoreik CaTypHa 
6hji Ha 23 rpaaycax CxopnnoHa 92 , bo BpeMH 
ynoMHHyToro HadmoaCHnn oh aoaxeH 6hji 
HaxoflHTbCH Ha 191/3 rpaaycax CxopnHOHa; 
BCJieflCTBne 3Toro nojiynaeTCH, hto b yno- 
MHHyToe BpeMH BH^HMoe nojioxeHHe ruia- 
HeTH otctohjio ot anorefl Ha 290; 10 
rpaaycoB no 3oanaxy, cpeflHee xe nojio- 
xeHHe CoHHua otctohjio ot toto xe anorea 
Ha 106;50 rpaaycoB 93 . 

YCTaHOBHB 3TO, B03bMCM OnflTb nepTeX 
[pHC. 11.22] a^fl cooTBeTCTByiomero aoxa- 
3aTeJibCTBa 94 , Ha xotopom noaoxeHne ann- 
Unxjia npeamecTBOBajio anoreio axcuem-pa, 
a norioxeHHe Cojmua [b A] npeamecTBo- 
Bajio ero nepHreio, h ot uem-pa annumcjia 
AO ruiaHeThi npoBeaeM npHMyio [B@], 
napajuiejibHyio jihhhh [EA, HanpaBJieHHoii x Cojrnuy]. Tenepb, Tax xax CaTypH 
bo BpeMH Ha6jnoaeHHH npeauiecTBOBaji anoreio Ha HeaocraiomHe flo nojiHoik 
oxpyxHOCTH 69;50 rpaaycoB, to naxoanmnncn npH ueHTpe 3oanaxa yroa 
[AE@] paBHHJica 69;50 rpaaycaM, xaxHx neTbipe npHMux yraa coaepxaT 360, 
hjih 139;40 rpaaycaM, xaxHx 360 coaepxHTca b a»yx npHMux yraax. Taxxe 
npeanojiaraeTCa, hto yroa AEA — paccTOHHne Cojmua [ot anoreH] — paBeH 
106;50 rpaaycaM, xaxHx b neTwpex npaMHx yrjiax coaepxHTca 360, hjih 213;40, 
xaxHx 360 6yaeT b aByx npaMbix yrjiax. 3h3hht, Becb yran @EA, T.e. B@E, 
BCJieacTBne napajuiejibHOCTH B© h EA paBeH 353;20 rpaaycaM, xaxHx a»a 
npHMux yrjia coaepxaT 360; ocraiomHikcH xe yroji B@N paBeH 6;40 thkhm 
xe rpaaycaM; t3xhm o6pa30M, ayra Ha BN paBHa 6;40 rpaaycaM, xaxHx xpyr 
oxojio npHMoyrojibHoro TpeyrojibHnxa B@N coaepXHT 360, npnMan xe BN — 
6;58 nacTHM, xaxnx b ranoTeHy3e B@ HMeercH 120. CjieaoBaTejibHo, ecjin 
paanyc B@ anniinKjia paBeH 6 ; 30, to BN 6yaeT paBHa 0;23 TaxHx xe nacTeik. 
rioao6Ho 3TOMy, ecjin yran AE© HMeeT 139;40 rpaaycoB, xaxnx b aByx npHMux 
yrjiax coaepxHTCH 360, a yroji EAM — 40;20 Taxnx xe rpaaycoB, to ayra 
Ha AM paBHneTCH 139;40 rpaaycaM, xaxnx xpyr oxojio npHMoyrojibHoro 
TpeynwibHHxa AEM coaepXHT 360, caMa xe npnMan AM paBHa 112;39 MacmM, 
xaxnx b rHnoTeHy3e AE HMeeTCH 120. M ecjin npnMan EA Mexay aeHTpaMH 
paBHa 3;25, a paanyc AB axcpeHTpa — 60, to Taxnx naCTeik b npnMoik AM, 
T.e. b SN, 6yaeT 3; 12, n bo BCeik BNE — 3;35 nacra, xaxnx b rnnoTeHy3e 
AB [npHMoyrojibHoro TpeyrojibHnxa BAS] coaepxnTCn 60. Ecjih npnMan AB 
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paBHa 120, to BS 6 yaeT HMCTb 7; 10 tbkhx qacTeik, a ayra Ha Hen — 6;52 
rpaaycoB, k3khx xpyr okojio npsiMoyroabHoro TpeyroabHHKa BAS coaepacnT 
360; noaTOMy yroa BAS paBeH 6;52 rpaaycaM, xaxnx b flByx npsiMHx yraax 
coaepxcHTca 360; ocTaromnncsi yroji BAM paBeH 173;8 rpaaycaM. Becb yroa 
BAE paBeH 213;28, a ocTaromnncsi yroa BAA — 146;32 t3khm ace rpaaycaM; 
BOieflCTBHe 3T0TO ayra Ha ZK paBHa 146;32 rpaaycaM, xaxHx b xpyre okojio 
npHMoyrojibHoro TpeyroabHHKa AZK 6 yner 360, a ayra Ha AK — HeaocraiomHM 
ao nojiyoKpyxcHocTH 33;28 rpaaycaM. TaxHM o6pa30M, H3 Haxoaflmnxcsi noa 

423 hhmh npuMHx ZK 6 yaer paBHa 114;55 qacrsiM, xaxnx b rHnoTeHy 3 e AZ 
coaepxcHTca 120, a AK — 34;33 t3khm ace qacrsiM. 3 h3hht, ecaH npsiMasi 
AZ Meacay ueHTpaMn paBHa 3;25, a paanyc AB axcueHTpa — 60, to b ZK 
t3khx nacTen 6 yaer 3; 17, b AK — 0;59, a ocraTox KB paBeH 59; 1 nacTsiM, 
k3khx b ZK HMeeTCB 3; 17; BcaeacTBne aroro mnoTeHy 3 a ZB [npjiMoyroabHoro 
TpeyroabHHKa BZK ] 6 yaeT paBHa 59;6 t3khm ace nacrsiM; noaroMy ecaH 
rHnoTeHy 3 a ZB paBHa 120, to b ZK Taxnx nacren 6 yaer 6;40, a ayra Ha Heii 
coaepacHT 6;22 rpaaycoB, xaxnx xpyr oxoao npsiMoyroabHoro TpeyroabHHKa 
BZK HMeeT 360; caeaoBaTeabHo, yroa ZBK paBeH 6;22 nacTsiM, xaxnx b aoyx 
npsiMHx yraax 360. Ho yroa AAB Taxnx nacren HMeeT 146;32; noaroMy Becb 
yroa AZB, cooTBeTCTByiomnn cpeaHeMy nepeMemeHHio no aoaroTe, noaynnTcsi 
paBHbiM 152;54 thkhm ace rpaaycaM, nan 76;27 rpaaycaM, xaxHx b neTMpex 
npHMHx yraax coaepacnTcsi 360 95 . 

HTax, bo BpeMM paccMaTpHBaeMoro Ha6aioaeHH}i naaHeTa CaTypH b cpeaneM 
aBnaceHHH no aoaroTe oTCToaaa Ha 283;33 rpaayca or anoresi, T.e. Haxoanaacb 
Ha 2;53 rpaaycax fleBM 96 . Tax xax cpeaHee aBnaceHne CoaHua npeanoaaraeTca 

424 paBHbiM 106;50 rpaaycaM, to ecan mm npn 6 aBHM x hhm 360 rpaaycoB oaHoro 
o 6 opoTa h H3 noayneHHMx 466;50 othhmcm 283;33 rpaayca aoaroTM, aan toto 
ace BpeMeHH 6 yaeM HMeTb 183; 17 rpaayca aHOMaann ot anoresi annunxaa 97 . 

nocxoabxy bo speMsi yxa3aHHoro HafiaioaeHHsi, xoTopoe 6hiao b 519 roay 
nocae Ha6oHaccapa, 14-ro Th6h, bchcpom, CaTypH, xax noxa3aHO, otctosui Ha 
183; 17 rpaayca [no aHOMaann] ot anoresi annunxaa, a bo BpeMsi TpeTbero 
npoTHBOcrosiHHsi, xoTopoe 6biao b 883 roay nocae Ha6oHaccapa, 24-ro Mecope, 
b nojiaeHb, oh oTCToaa Ha 174;44 rpaayca, CTaHOBHTcsi sicho, hto 3a BpeMa, 
npomeaniee Meacay othmh HaOaioaeHHsiMH, coaepacamee 364 erHnercxHx roaa 
h 2191/21/4 anen, naaHeTa CaTypH nepeaBHHyaacb, 3 a bmhctom 351 noaHoro 
oOopoTa, Ha 351 ;27 rpaayc aHOMaann; npH6aH3HTeabHo Taxoe ace npnpameHne 
rpaaycoB noaynaeTcsi n npn noMomn BMuncaeHHMx h3mh [TaSanu] cpeannx 
aBnaceHHH. Ha OCHOB3HHH Bcero OToro onpeaeaaeTCsi cpeaHee aneBHoe aBnaceHne 

425 [no aHOMaann], ecan nncao rpaaycoB, noaynaiomeecsi nocae caoaceHnsi nncaa 
noaHMx o6opoTOB n npnpameHHsi, pa3aeanTb Ha nncao anen b 3tom 

98 

npoMeacyTKe . 


8. 06 anoxe nepnoannecKnx aBnaceHHH CaTypHa 

Tax Kax ot noayaHsi 1-ro nncaa Mecsiua Tot nepBoro roaa Ha6oHaccapa 
ao yKa3aHHoro apeBHero Ha6aioaeHHH npomao 518 ernneTCKnx aeT n 1331/t 
ansi, n 3 a 3to BpeMH npoH3omao npnpameHne aoaroTM Ha 216; 10 rpaaycoB 99 
n aHOMaann Ha 149; 15 rpaaycoB, to, othsib hx ot [cooTBeTCTByiomHx ] 
noaoaceHHH, ycraHOBaeHHHx b 3tom Ha6aioaeHHH, noaynnM onsiTb, hto aasi 
yxa3aHHon anoxn naaHeTa CaTypH b cpeaHeM asnaceHnn no aoaroTe Haxoanaacb 
Ha 26;43 rpaaycax Ko3epora, a OTcnnTHBaeMasi ot anoresi annanxaa aHOMaansi 
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paBHHjiacb 34;2 rpaaycaM; c noMombio T3 khx xe bhhhcjichhh HaxoflHM, hto 
anoreii ero axcueHTpHaecxoro xpyra HaxoaHjica Ha 14; 10 rpaaycax 
CKopnHOHa 100 . 3 to h npeaaaranocb HaiiTH. 

9. O TOM, K3KHM 06pa30M nO nepHOflHHeCKHM flBHXeHHHM 
reOMeTpHwecKH onpeaeJiaiOTca HCTHHHbie nojioxeHna 

OOpaTHo 101 , earn 6 yayT aaHU ayra nepHojomecKHx [jjbhxchhh ] Ha 
axcueHTpe, no KOTopoMy onpea&naercH cpe^Hee ^bhxchhc, h Ha amiuHXJie, to 
npH noMomw reoMeTpHaecKHx nocrpoeHHH jienco h 3 hth bhahmuc nojioxeHHa 
cbcthji; 3 to BMacHaerca npn noMomn Taxoro xe 
[aepTexa ]. 

J^ciicTBHTCJibHo, ecjin Ha npocTOM aepTexe, 
cojjepxameM [To;ibxo ] axcuem-p h 3 iihu,hkji 
[pnc. 11.23], npoBeaeM coeaHHHT&nbHue npaMue 
ZB0 h EBH, to, HMea 3aaaHHUM cpegHee 
ABHxeHHe no aoJiroTe, T.e. yroji AZB, Ha 
OCHOB3HHH 30Ka3aHH0r0 BUUie MU OnpeflOlHM no 
o6eHM rHnore3aM 102 yrau AEB h EBZ (paBHuft 
HB0), a Taxxe oTHonieHne npaMon EB k 
paflHycy aiumHxjia. IlpeanojioxHM, HanpuMep, 
hto anaHera HaxoziHTCa b Toaxe K anHUHXJia. 
IIpoBeaa coeaHHHTenbHue npaMue EK h BK h 
HMea TjaHHOH ayry ©K, mu He 6yaeM, xax npn 
o6paTHOM xofle aoxa3aT&nbcrBa, onycxaTb nep- 
neHflHxyaap H3 ueHTpa B anHunxjia Ha EK, ho onycroM ero H3 tomxh K 
naaHeTbi Ha npaMyio EB; nycrb 3 to 6yaeT nepncHAHxxyaap KA. Toraa 6yaeT 
3aaaHHUM Becb ynwi HBK, a BcneacTBHe aroro h oTHonieHHa npaMUx KA h 
AB x BK, a Taxxe, oaeBunHo, x EB. B cootbctctbhh c 3 thm 6yaeT h 3 bccthum 
h oTHouieHHe Been npaMOH EBA x AK; no3TOMy no 3aaaHHOMy yray AEK y 
Hac onpeaeaHTca yroji AEK, aarouiHH bhahmoc paccToaHne njiaHeTU ot anorea. 

10. IlocTpoeHHe Ta6jwu aHOMajiHH 

Mto 6 u He BUHHOiaTb nocToaHHo BHflHMue nojioxeHHii njiaHeT reo- 
MeTpHaecxH, xoth 3 tot cnoco6 HBjiaeTCa eaHHCTBeHHUM zyia tomhoto pemeHHa 
nocraB^eHHOH 3aaaaH 103 , ho 6oaee TpyaHUM c tohxh 3peHHa [acTpoHOMHaecxHX ] 
HccjieaoBaHHH, mu a^i» xaxaoH H3 naTH ruiaHer cocTaBHjin no Tadamje, xoiopue 
AOJIXHU 6uTb npOCTUMH B HCn0JIb30B3HHH H OaHOBpeMCHHO B03M0XH0 6ojiee 
TOMHHMH. Kaxqaa Taxaa Ta6/iHua coaepxHT coBoxynHocTb oraejibHUx 3HaqeHHH 
aHOMajiMM, npn noMomu xoTopux no 3aaaHHUM cpeaHHM paccToaHH sim ot 
cooTBeTCTByiomHx anoreeB moxho xaxaun pa3 Jierxo BuqncjiaTb BHflHMue 
nojioxeHHH njiaHeT. 

Kaxaaa H3 3 thx TaOjinu nocTpoeHa paan chmmctphh b 45 CTpox h 8 
ctojiOijob. flBa nepBux cmnOua coaepxaT qncjioBue 3HaneHHa cpeaHHx 
aBHxeHHH, xax nsist CojiHua h JlyHU 104 ; b nepBOM croji6ue CBepxy bhh 3 
noMemeHU 180 rpaaycoB, orcaHTUBaeMue ot anorea, a bo btopom CHH 3y 
BBepx — ocTajibHue aonojrnaiomHe ao noAyoxpyxHocTH 180 rpaaycoB. TaxHM 
o6pa30M, 3HaqeHHH, cootbctctb y ioiiih e 180 rpaaycaM, ctoht b nocaeaHeH cTpoxe 
xaxaoro CTOJiOua; npHpaineHHa sthx anceji b nepBux 15 CTpoxax CBepxy nayT 
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aepe3 6 rpaaycoB, b ocraabHHx 30 crpoxax — aepe3 3 rpaayca, Tax xax 
pa3HOCTH 3HaneHHH ayr aHOMajiHH y anoreeB MeHee OTanaaiOTca apyr ot apyra, 
a B6aH3H nepHreeB h3mchsiotcs 6oaee 6 hctpo. H 3 aeyx caeayiomHx ctoji6uob 
T peTHH COaepXHT HAS CTOSUpHX B COOTBCTCTByiOmHX CTpOKaX 3H3HeHHH cpeaHHX 
abhjkchhh no aoaroTe npocra(|>epe3H, BHWHcaeHHHe aaa 6onbmero 3 kc- 
ueHTpHCHTeTa 105 npn ynpomaiomeM npeanoaoxceHHH, hto ueHTp snHUHxaa 
aBH*eTCH no SKcueHTpHnecKOMy xpyry, npoH3BoasnueMy paBHOMepHoe 3 bh- 
xeHHe 106 . B neTBeproM croa6ue ctoht npn6aBaaeMue pa3HOCTH npocra(j)epe30B, 
nonyaaioiUHecn BcaeacTBne Toro, hto uenTp annuHxaa aBHacerca He no 
ynoMaHyTOMy xpyry, a no apyroMy 107 . MeToa, kotophm noayaaiOTca H3 aeprexca 
3 th 3HaaeHHa [npocra<j)epe30B h hx nonpaBKH ], xaxcaoe b OTaejibH octh hjih 
B ee BMecTe, aerxo noHaTeH H3 6oJibinoro ancaa npHBeaeHHUX Bume 
aoKa3aTeabCTB 108 . 3aecb, nocxoabxy ch creMaTHHHocTb H3aoxceHHa Tpe6oBajia 
caeaaTb HaraaaHbiMH xapaxTepHue ocodeHHocTH 3oaHaxaabHoii aHOMaann, mh 
aaan ee b aeyx cToa6uax, xotb npn Hcnoab30BaHHH 6bia 6 h BnoaHe aocTaroaHHM 
oaHH CToa6eu ana npocTact)epe3a, noayaaiomeroca ot caoaceHHa hx o6ohx 109 . 

KaxcaHH H3 Tpex caeaywmHx croa6uoB coaepxcHT npocra(})epe3bi snnuHxaa, 
xoropue onaTb 6epyTca npH ynponjaximeM aonymenHH, hto anoreii Han nepHreii 
anHUHxaa ycMaTpH BaiOTca no aHHHH ot Ha6aioaaTeaa [ao ueHTpa annuHxaa ] 110 ; 
cnoco6 hx onpeaeaeHHa xopomo noHaTeH H3 BumeH3aoxceHHUx aoKa3aTeabCTB. 
CpeaHHH H3 3THX Tpex CToa6uoB (mecToii, ecan caHTaro ot Haaaaa) coaepxcHT 
npoCTa(J)epe3bi, BuaHcaaeMue no oTHomeHHaM [paanyca annuHxaa k paccroaHHio 
ao ueHTpa anHunxaa] b cpeaHHX paccroaHHax; naTUH coaepxcHT h36htkh 
npocra({)epe30B, noayaaioiuHecH b HaH6oabmeM paccrroaHHH [annuHxaa] cpaB- 
HHTeabHo c Bean an h3mh ana Tex ace cumhx apryMeHTOB Ha cpeaHeM, a ceabMoft 
CToa6eu — h36htkh npocTat})epe30B b HaHMeHbmeM paccToaHHH cpaBHHTeabHo 
co cpeaHHM. fleftcTBHTeabHo, mh noKa3aan, aro paanyc snHunxaa 6yaeT (b 
aaabHeHraeM 6yaeM HaannaTb c caMHx BHcmnx naaHeT): y CaTypHa — 6;30, 
y lOnHTepa — 11;30, y Mapca — 39;30, y BeHepu — 43; 10, y MepxypHa — 
22;30 t3khc aacTH, kotophx ana Bcex naaHeT HMeeTca 60 b cpeaHeM paccroaHHH, 
noa kotophm mh noHHMaeM paccToaHHe, H3MepaeMoe no paanycy axcueHTpa, 
Hecymero annuHxa 111 . Handoabmee paccroaHHe [ueHTpa anHUHxaa], B3aroe 
OTHOcHTeabHo ueHTpa 3oaHaxa, 6yaeT 112 : ana CaTypHa — 63;25, ana 

lOnHTepa — 62;45, ana Mapca — 66, ana BeHepn — 61; 15, ana MepxypHa — 
69. AHaaonmHHM o6pa3oM, HaHMeHbmee paccroaHHe 6yaeT 113 : ana CaTypHa — 
56;35, ana lOnHTepa — 57; 15, ana Mapca — 54; ana BeHepu — 58;45, ana 
Mepxypna — 55;34. IlocneaHHH, BocbMoii cron6eu nocraBaeH h3mh ana roro, 
hto6h onpeaejiaTb nponopunoHaabHue aacro ot npHBeaeHHUX h36htkob [b 
naTOM h ceabMOM CToa6uax ], noayaaiomHeca, ecnn annuHxa nnaHeTH HaxoaHTCa 
He b cpeaHeM, HaH6onbmeM nan HaHMeHbmeM paccroaHHax, ho b npoMexcy- 
tohhhx Mexay hhmh nonoxceHHax. BuaHcaeHHe Taxon nonpaBKH npon3BeaeHo 
h3mh TonbKo ana HaH6oabmnx npocTacfc)epe30B, b kotophx aya Hamero 3peHHa 
xacaeTca snHpHxaa, ana xaxcaoro npoMexcyroaHoro paccroaHna, Tax xaK apo6n 
h36htkob, noayaaioiuHxca ana ocTaabHHx ayr anHUHxaoB, HHaeM cyiuecTBeHHHM 
He omnaaiOTca ot Tex, xOTopue cooTBeTCTByroT HaH6oabmHM npocratjjepe- 
33M 114 . 

Ana noacHeHHa cxa3aHHoro, a raxxce hto6h caeaaTb noHarouM MeToa 
noayaeHHa sthx cocraBaaioiuHx cyMMH, B03bMeM npaMyio [pnc. 11.24], 
npoxoaaiuyx) aepe3 uem-pH 3oaHaxa h axcyeHTpa, npoH3Boaamero paBHOMepHoe 
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flBHxeHHe anHUHKJia; nycrb 3to 6yaeT ABrA. I1ojio;khm, aro uchtpom 30flHaxa 
6yaeT T, a uem-poM paBHOMepHoro aBHHceHHa annuHXJia — B; npoaojnxHB 432 
npHMyio BE, onnmeM okojio ueHTpa E annuHXJi ZH. 3aTeM H3 T npoBeaeM 
xacaiomyioca ero npaMyio TH, cocahhhm TE h npoBeaeM nepnemHxyjiap 
EH. fljia AOKa3aTejibCTBa iiojioxchm, aro ueHTp annunxjia y xaacfloii H3 xihth 
iuiaHer HaxoflHTca Ha oahh3kobom paccTOHHHH 30 rpaaycoB ot anorea 
SKcueHTpa 115 . Hto6h He cjihuikom ycjioxcHaTb pacaeTU, aoKa3UBaa oaho h to 
*e, yweM to, o aeM Bume y*e mhoto pa3 roBopmiocb OTHOCHTejibHO Mepxypna 
h ocTajibHHx iuiaHeT. ripw aaaaHHH yrjia ABE 6yaeT h3bccthum h OTHomeHHe 
npsiMOH TE k pajjHycy HE anHUHXJia; 3to OTHomeHHe (BuancjieHHoe wia 
KaamoH iuiaHeru b npe^no^oxceHHH, aro yroji ABE paBHaeroa 
30 rpaaycaM, xaxHx b aeTbipex npaMUx yrciax coaepxHTca 
360) 6yfleT cneayiomHM: 

jyia CaTypHa — 63; 2 k 6;30, 

fljia lOnHTepa — 62;26 x 11 ;30, 

fljia Mapca — 65;24 k 39;30, 

jyia BeHepu — 61; 6 116 k 43; 10, 

Zina Mepxypna — 66;35 k 22;30. 

Ynwi ErH, cooTBeTCTBymmHH b xaacflOM cjiyaae HanfSojib- 
meMy npocTa(j)epe3y anHunxjia, mu nojiyaHM paBHUM (earn 
aeTbipe npaMMx caHTaTb 3a 360): zyia CaTypHa — 5 ; 55 V 2, 

JVia lOnHTepa — 10;36l/2, ana Mapca — 37;9 117 , jyia 
BeHepu — 44;56l/2, fljia MepxypHa — 19;45. HaM6o^bmne 
npocTacJ)epe3u b cpeflHHX paccroaHHax b cootbctctbhh c aaHHUMH HeMHoro 
paHboie oTHOuieHHaMH h ycTaHOBjieHHUM nopaflKOM iuiaHeT (aro6u He 
noBTopaTbca), no/iyaHM paBHUMH 6;13, 11;3, 41;10, 46;0 h 22;2 rpaaycaM; b 
HaH6ojiboiHx paccToaHHax ohh paBHU 5;53, 10;34, 36;45, 44;48 h 19;2 rpaaycaM, 
b HaHMeHbiiiHx — 6;36, 11;35, 47; 1, 47; 17 h 23;53. TaxHM o6pa30M, pa3HHuu 434 
fljia HaH6oJibmHx h cpeflHHx paccroaHHii 6yayT 0;20, 0;29, 4;25, 1; 12 h 3;0 
rpaayca, a jyia HanMeHbniHx — 0;23, 0;32, 5;51, 1; 17 h 1;51 rpaayc 118 . 

Tax xax b paccMaTpHBaeMUx paccroaHHax [xoraa yro;i ABE paBeH 30] 
npocra(i)epe3u 6y«yT MeHbme noayaaiomHxca b cpeflHHx paccroaHHax h 
cnuiHaaiOTca ot hhx Ha 0;17l/2, 0;26l/2, 4;1, 1;3 Vi h 2; 17 rpaayca 119 , to 
uiecTHflecaTue sojih npHBeaeHHux Burne iiojihux pa3HOcreii npocra(j)epe30B zyia 
cpeflHHx h Han6ojibinnx paccTOaHHH 6yayT: win CaTypHa — 52;30, wia 
lOnmepa — 54;50, win Mapca — 54;34, zyia BeHepu — 52;55, win 
Mepxypna — 45;40 120 . 3th niecTHflecaTue jojih mu nOMecTHjiH b BOCbMUx 
croji6u,ax xa^flOH TaOjinuu b crpoxe, cooTBercTByiomeH 30 rpaaycaM ne- 
pHOflHaecxH H3MeHaiomeHca zioiiroTU. Jinn paccroaHHii, hmckhiihx Oojibmne «5 
npocra4)epe3u no cpaBHeHHio co cpeflHHMH paccToaHHaMH, mu Taxxe nepeBejin 
nojiyaaromneca hx pa3HOCTH b niecraaecaTue xojih, ho Ha 3tot pa3 no 
OTHOmeHHio x nojiHUM pa3HOCTaM b HaHMCHbiiinx paccroaHHax, a He B 
HanOo^bniHX. npoH3Beaa BuanaieHHa TaxHM o6pa30M h an a apynix nojiojxeHHii 
[annuHXJia] aepe3 6 rpaaycoB cpeziHeii aojiroTu 121 , mu nOMecTHjiH nojiyaeHHue 
mecTHflecaTue aojm nojiHUx pa3HOCTeii b crpoxax cooTBeTCTBywmHx anceji 
[apryMeHTa], h6o, xax mu cxa3a^iH, ao/iH npnMeHaeMUx pa3HOCTeii 6yayT 
t3khmh ace h b tom cjiyaae, ecnn noaoxceHHe njiaHeTU He cooTBeTCTByeT 
HanOo^bmeMy npocTa(J)epe3y anni^Hiuia, ho iuiaHeTa HaxOflHTca b apynix ero 
aacrax 122 . noJiyaeHHue Ta6^Hi;u aJia nara iuiaHeT npHBeaeHu HH*e 123 . 




XI. 11. Ta6jiuu,bi djisi onpedejieHux dojitom nnmu tuianem 

11. Ta6jiHi;bi jyis onpeae;ieHH5i aojiroT nsrra njiaHeT 

CaTypH 

Anorefi Ha 14; 10° CKopimoHa 
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XI. 11. Ta6jiunbi djw onpedeJieHust dojuom nsmu tvumem 3 


MepicypHH 

Anoreft Ha 1;10° Kjieiimefi 


IlpOCTa- Pa3HOCTb 

<t>epe3 npocra- 


Pa3H0CTb npocra- 

BbmH- <j>epe3 


raeMaa 


aHOMajiHH 


Pa3H0CTb UlecTHfle- 
npn6aB- caTbie aojih 
Menas 


[c 3 W] 


[c 4 WJ 


[c 5 («)] 


tc 6 («)l 


[c 7 (a)l 


[c 8 ®] 


-3 5 5 6 


8 


0° 18' 
0 34 
0 51 
1 7 
1 22 
1 37 

1 51 

2 4 
2 15 
2 25 
2 34 
2 41 
2 46 
2 50 
2 52 
2 52 
2 52 
2 51 
2 50 
2 48 
2 46 
2 44 
2 41 
2 37 
2 33 
2 28 
2 23 
2 18 
2 12 
2 6 
2 0 
1 53 
1 46 
1 38 
1 30 
1 22 
1 13 
1 5 
0 56 
0 46 
0 38 
0 28 
0 19 
0 9 
0 0 


-0° r 
-0 2 
-0 4 
-0 5 
-0 5 
-0 4 
-0 4 
-0 3 
-0 1 
-0 0 
+0 2 
+0 4 
+0 6 
+0 7 
+0 9 
+0 10 
+0 10 
+0 11 
+0 10 
+0 10 
+0 10 

+0 9 
+0 9 
+0 9 
+0 8 
+0 7 
+0 7 
+0 6 
+0 6 
+0 5 
+0 4 
+0 4 
+0 3 
+0 3 
+0 2 
+0 2 
+0 2 
+0 1 
+0 1 
+0 1 
+0 0 
+0 0 
+0 0 
+0 0 
+0 0 


0° 10' 
0 20 
0 29 
0 39 
0 49 
0 59 
1 8 
1 18 
1 28 
1 39 
1 49 

1 59 

2 9 
2 19 
2 29 
2 34 
2 39 
2 44 
2 48 
2 53 

2 58 

3 2 
3 4 
3 6 
3 8 
3 9 

3 . 10 .. 
3 12 
3 12 
3 9 
3 6 
3 2 
2 57 
2 51 
2 42 
2 32 
2 21 
2 9 
1 55 
1 38 
1 19 

J_L_ 

0 42 
0 21 
0 0 


1°38' 

3 16 

4 53 
6 29 

8 4 

9 36 
11 6 

12 33 

13 58 

15 18 

16 33 

17 43 

18 47 

19 44 

20 33 

20 54 

21 14 
21 29 
21 42 
21 52 

21 59 

22 2 
22 1 
21 56 
21 47 
21 33 
21 15 
20 53 
20 25 
19 50 
19 10 
18 24 
17 32 
16 35 
15 31 

14 20 

13 3 
11 41 
10 13 
8 40 
7 1 

5 19 
3 35 
1 48 
0 0 


0° 5' 
0 11 
0 17 
0 23 
0 28 
0 34 
0 40 
0 45 
0 50 
0 56 
1 4 

1 11 
1 17 
1 23 
1 29 
1 32 
1 35 
1 38 
1 41 
1 44 
. 1 .- 16 - 
1 49 
1 52 
1 55 
1 57 

1 59 

2 0 

2 0 
2 1 
2 1 
2 0 
2 0 
1 58 
1 53 
1 47 
1 41 
1 34 
1 26 
1 17 
1 7 

0 56 
0 43 
0 28 
0 14 
0 0 


-59' 20" 
-57 20 
-54 
-50 
-45 40 
-39 40 
-33 0 
-25 40 
-18 0 
-10 20 
- 2 20 
+ 9 14 
+ 20 0 
+29 44 
+39 28 
+43 31 
+47 34 
+50 0 
+52 26 
+54 52 
+57 18 
+58 23 
+59 28 
+59 44 
+60 0 
+59 44 
+59 23 
+58 39 
+57 50 
+56 46 
+55 41 
+54 3 
+52 26 
+50 48 
+49 11 
+47 34 
+45 57 
+44 36 
+43 15 
+42 26 
+41 37 
+40 48 
+40 0 
+39 44 
+39 28 
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XI. 12. O ebtiucJieHUU dontom numu nnanem 


12. O BbiHHCJieHHH aonroT iihth njiaHeT 

HTax, earn npa noMoinn npHBeaeHHHx Ta6nHn, mh xothm onpeaenHTb no 
nepnoannecKHM aBHneeHHaM no aonrOTe h aHOManHH BHjjHMue nononeeHHa 
xaneaoii H3 3thx nnaHeT, to cnoco6 BMWHCJieHHfl, aBJiaiomnnca ojhhm h tcm 
nee ana Bcex nara CBeran, 6yaer TaxOB. 

IlonynHB H3 Ta6nnn cpeaHnx aBHneeHHii cooTBeTCTByjoinHe paccMaTpraae- 
MOMy BpeMeHH cpeaHne 3HaneHHa aonrOTH h aHOManHH nocae OT6pacHBaHna 
nojiHhix o6opotob, mh cHavana, 6epa b xanecrae apryMeHTa hhoio rpaaycoB 
ot anorea axcaeHTpHnecxoro xpyra ana cooTBeTCTByiomero MOMeHTa ao cpeaHero 
nononeeHHa no aonrOTe, o6paTHMca k Ta6nnne aHOManHH ana stoh nnaHeTH; 
cooTBeTCTByiomee aroMy nncny b TpeTbeM cron6ne 3HaneHne nonpaBxn k aonrOTe 
BMecTe c HMeioinuMHca b neTBepTOM cron6ne mecTHaecaTHMH aonaMn 
npocTacj3epe3a, xoropHe aonneHH npn6aBnaTbca nnn BHHHTaTbca, mh bhhtcm 
H3 nncna rpaaycoB [cpeaHeii ] aonrOTH n npnSaBHM k nncny rpaaycoB aHOMannn, 
ecnn B3aTaa BennnnHa [cpeaHeii] aonrOTH 6yaeT croaTb b nepBOM CTon6ne; 
ecnn nee oHa ctoht bo btopom cTon6ne, to mh npH6aBHM hx k rpaaycaM 
aonrOTH n bhhtcm H3 rpaaycoB aHOManHH, n Tax nonynHM yTOHHeHHHe 
3HaneHna o6enx BenHWHH 124 . 

Tlocne 3T0T0 BXOaHM C yTOMHeHHHM 3HaneHHeM aHOManHH, OTCHHTHBaeMHM 
ot [hcthhhoto] anorea [annnHxna ], b oaHH H3 a»yx nepBHX CTOn6nOB h 
aanncuBacM cooTBeTCTByfonjHH eMy npocTac])epe3 ana cpeaHero paccroaHHa, 
HaxoasinHHca b mecroM CTon6pe. Tohho Tax nee orameM cpea« Tex nee caMHx 
HHcen [nepBoro h BToporo cron6noB ] nepBOHananbHoe 3HaneHHe cpeaHeii 
aonrOTH, xoTopoe mh Hcnonb30BanH xax apryMeHT BHanane, h ecnn oho 
oxaneeTca b nepBHX crpoxax [Ta6nHijH ] b 6onbmeii 6nn30CTH x anoreio, neM 
crpoxa cpeaHero paccroaHHa (a 3to craHeT bchhm h3 coaepneameroca b bocbmom 
CTon6ne nnena mecTHaecaTHx) 125 , to cooTBeTCTByioinee eMy b bocbmom cron6ne 
HHcno mecTHaecaTHx yMHoneHM Ha croamee b toh nee crpoxe b naroM CTOn6ue 
HHcno H36uTxa npocTae])epe3a b HaH6onbuieM paccroaHHH, h nonyneHHHii 
pe3ynbTaT bh^tcm H3 toto wHcna, xoropoe 6Hno aarnicaHo. Ecnn nee nneno 
ynoMaHyTOii aonrOTH ctoht b HHneHHX crpoxax [Ta6nnnH ] b 6onbineii 6nH30crH 
x nepHreio, T.e. Hnnee crpoxn ana cpeaHero paccroaHHa, to, B3aB b bocbmom 
cron6ae cooTBcrcTByiomee eMy nneno mecTHaecaTHx, xax h paHee, mh yMHoneHM 
ero Ha croamee b ceabMOM cron6u,e ana HaHMeHbinero paccroaHHa hhoio 
pa3HOCTH c npocra^)epe30M ana cpeaHero paccroaHHa h nonyneHHHii pe3ynbTaT 
npn6aBHM x 3anncaHHOMy paHee 3HaqeHHio. IlonyneHHHe ot cnoneeHHa rpaaycn 
yTOHHeHHoro npocra(t)epe3a mh npn6aBHM x rpaaycaM yTOHHeHHOii aonrOTH, 
ecnn yTOHHeHHoe nneno aHOManHH 6yaer b nepBOM cron6ne; ecnn nee oho 
6yaeT bo btopom, to bhhtcm H3 hhx; 3aTeM, oTcnHTaB aro nneno rpaaycoB ot 
cooTBeTCTByiomero paccMaTpHBaeMOMy BpeMeHH anorea nnaHeTH, mh nonymiM 
BHaHMoe nononeeHHe 126 . 
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Knma XII 


450 1. O npeaBapHTejibHwx nojiojxeHHax, xacaioinHxca nonaTHbix abhxchhh 

Ilocjie Bcero H 3 JiojxeHHoro ajia Kaacaoft H3 naTH miaHeT cjieaoBajio 6 h 
paccMOTpeTb nojiywaramweca HaHMCHbume h Han6ojibuiHe nonaTHHe abh- 
jkchhh 1 h onpeaejiiiTb hx bcjihhhhh Ha ocHOBaHHH ycraHOBJieHHbix ninoTe3, 
KOTopue aoaxHH 6biTb bo3moxho 6ojiee corjiacoBaHHHMH c aaHHHMH Ha6jiio- 
geHHH. 

ripn HccneaoBaHHH aroro npeaMera pa3JiHHHMe MaTeMaTHKH, a Taxxe 
AnoaaoHHH IleprcxHH aoxa3hiBaiOT cHawajia aaa oaHoii TOJibKO aHOMajiHH, a 
hmchho CBa3aHHOii c CoaHueM, caeayioinyio JieMMy. npeanojioacHM, hto OHa 
[T.e. CHHOffH^ecKaa aHOMajma] nojiyaaerca no ranoTe3e anHnHKjia, npHneM 
pemp anHLiHKjia coBepmaeT [cpeaHee ] abh>kchhc no aojiroTe b HanpaBjieHHH 
nocaeaoBaTejibHOCTH 3h3kob no roMoncHTpHnecKOMy c 3oanaxoM xpyry, njiaHCTa 
xe coBepuiaeT [paBHOMepHoe ] ABHxeHHe no aHOMajiHH Ha anHpHKjie Boxpyr 
ero neHTpa, ha» no ayre ot anorea b HanpaBjieHHH nocjieaoBaxejibHocTH 3HaKOB. 
FIpoBeaeM ot tohxh Hainero 3peHHa HeKOTopyio npaMyio, nepecexaioinyio 
annnHxji Tax, hto6m nojioBHHa ee OTpe3Ka BHyrpn annnHxjia OTHOCHjiacb k 
4ii OTpe3Ky cexymeft ot tohxh MecroHaxoxaeHHa Ha6jnoaaTejia ao ceneHHa c 
nepHreHHoii ayron annnHxjia, xax cxopocrb aimnHKjia k ckopocth miaHeTH. 
FIojiyaeHHaa takhm o6pa30M rowxa Ha npoBeaeHHoii npaMon, jiexamaa Ha 
nepHreiiHOH ayre annnHxjia, pa3aejiHT MecTa c npaMWMH h nonaTHtJMii 
aBHxeHHaMH Tax, mto naaHera, Haxoascb b stoh Tonxe, 6yaeT xa3aTbca HaM 
CToameii Ha Mecre. 

Ecjih xe OTHOcamaaca x CojiHny aHOMajiHH o&bacHaeTca no ranoTe3e 
axcneHTpHaecxoro xpyra, hto bo3MO*ho jiHinb ana Tpex ruiaHeT, xOTopHe Moryr 
OTXoaHTb ot CojiHna Ha jno 6 oe paccToaHHe 2 , h neHTp axcneHTpmecxoro xpyra 
aBHxerca [paBHOMepHo] soxpyr neHTpa 3oanaxa b HanpaBjieHHH nocjieaoBa- 
TejibHOCTH 3HaxoB co cxopocTbK), paBHOH [cpeaHeii ] cxopocTH CojiHna, a iuiaHeTa 
naeT no axcnempy Boxpyr ero neHTpa npoTHB nocjieaoBaTejibHocTH 3HaxoB, 
HMea CKOpOCTb, paBHyiO [cpeaHeH ] CXOPOCTH aBHJKCHHS aHOMajiHH, H eCJIH nepe3 
nemp 3oaHaxa, T.e. Tonxy MecTOHaxojxaeHHa Ha 6 jnoaaTejia, npoBecTH npaMyio, 
nepecexaioinyio axcnemp Tax, hto6h nojioBHHa stoh npaMoft OTHOCHjiacb x 
MeHbineMy H3 0Tpe3X0B ot nojioJxeHHa Ha 6 jnoaaTejia, xax cxopocrb axcneirrpa 
OTHOCHTca x cxopocTH iuiaHeTH, to iuiaHeTa, 6 yaynH b TOHxe, rae ara npaMaa 
nepecexaeT nepHreHHyio ayry axcneHTpa, 6 yaeT xa3aTbca HaM Haxoasnneftca b 
452 croaHHH. H mh, npHCTynaa x H3Jio*eHHK>, hto6h aocrnab JxejiaeMoro 
pe3yjibTaTa, h hhhcm He nocrynacb b yao 6 cTBe, 6 yaeM nojib30BaTbca o6iuhm 
M eroaoM aoxa3aTejn>CTBa, cocraBji chhhm aaa o 6 enx othx rHnoTe3, hto6h mojkho 
6hjio o 6 HapyjxHTb hx corjiacne h toxacctbo nojiynaioinHxca H3 hhx OTHOineHHH 3 . 

IlycTb ABrA [pHc. 12.1 ] 6yaeT annnHKjioM, HMeioinHM nemp E, a AEr — 
anaMeTpoM aroro anHnnxjia, npoBeaeHHbiM wepe3 nemp Z xpyra, npoxoaainero 
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wepe3 cepeaHHw 3oaHaxaabHHx co3Be3aHH, T.e. aepe3 Toaxy MecroHaxoacaeHHa 
HaojuoaaTejia. Flo o6e cropoHH nepHrea r OTaoacHM paBHbie ayra TH h T0, 

H3 aeHTpa Z wepe3 tohxh H h © npoBeaeM npaMue ZHB h Z0A, 3aTeM 
coeaHHHTeabHwe npaMue AH h B0, nepecexafomHeca b 
Toaxe K, xoTopaa, oweBwaHO, nonaaaeT Ha anaMeTp 
AT. Mu yTBepxaaeM cHaaaaa, hto npaMaa AZ 
OTHOCHTCa k ZT , KaK AK OTHOCHTCa k KT. 

npoBeaeM coeaHHHTeabHbie npaMue AA h Ar h 
aepe3 Toaxy T napaaaeabHo AA npaMyio ATM, xoropaa, 
oaeBHaHo, 6yaeT nepneHanxyaapHoii k Ar, Tax xax yroa 453 
AAr npaMoii. Tax xax yroa TAH paBeH yrjiy TA0, to 
npaMaa TA 6yaer paBHa TM h, 3HaanT, AA x xaamoii 
H3 hhx HMeer oaHo h to ace OTHoraeHHe. Ho xax AA 
OTHOCHTCa x TM, Tax 6yaeT h AZ oTHocHTbca x ZT, 
a xax AA othochtcb x AT, Tax 6yaeT OTHocHTbca h 
AK x KT 4 ; caeaoBaTeabHo, xax AZ OTHOCHTCa x ZT, 

Tax 6yaer h AK OTHocHTbca x KT. IIoaroMy ecjiH 
anwuHXji ABTA b ranoTe3e axcueHTpa mh 6yaeM 
paccMaTpHBaTb xax axcueHTpHHecxHH xpyr, to Toaxa 
K 6yaer ijempoM 3oaHaxa h awaMCTp AT pa3aeairrca 
eio b tom ace caMOM OTHoraeHHH, xax h b ranoTe3e 
anmjHxaa, Tax xax mh noxa3aaH, a to pjis amnjHxaa 
OTHomeHHe HaH6onbmero paccroaHHa AZ x HaHMCHbuie- 
My ZT 6yaer TeM ace caMHM, mto aaa axcijeHTpa 
OTHoraeHHe HaH6oabmero paccToaHHa AK x HaHMeHbme- 
M y KT. 

Tenepb mh tobophm, hto OTHoraeHHe npaMoii AZ x 
Z0 [puc. 12.2] 6yaeT paBHo OTHomeHHio npaMoft BK 
x K0. fleiiCTBHTejibHO, npoBeaeM Ha TaxoM ace aepreace 
coeaHHHTeabHyio npaMyio BNA, xoTopaa, oaeBHaHO, 
6yaeT nepneHaHxyaapHOH x anaMeTpy AT, a aepe3 © 454 
npoBeaeM napaaaeabHyio eii npaMyio 0S. Ilocxojibxy 
BN paBHa NA, xaacaaa H3 sthx npaMux 6ygeT HMeTb 
x 3© oaHo h to ace OTHomeHHe. Ho xax NA othochtch 
x 30, Tax 6yaeT OTHocHTbca h AZ x Z0; xax BN 
OTHOCHTCa x 30, Tax h BK 6ygeT oraocHTbca x K© 5 ; 
caeaoBaTeabHO, xax AZ omocHTca x Z0, Tax h BK 
6yaeT OTHocHTbca x K0. B «xoMno3Hi[HH» xax AZ naioc 
Z© OTHOCHTCa x Z0, Tax h B© 6ygeT OTHocHTbca x 
©K 6 . Ecjih mh npoBeaeM nepneHanxyaapu EO h Eli, 

Puc 12 2 T0 nocjie «BHaejieHHa» noayaaeM, hto xax OZ 

OTHOCHTCa x Z0, Tax h 110 6yaeT OTHocHTbca x K© 7 . 

H eme pa3 nocae «BHaeaeHHa», xax O0 [OZ - Z© ] oraocHTca x Z0, Tax h 
IK [n© - K© ] 6yaeT OTHocHTbca x K©. nooroMy ecan b rnnoTe3e annuHxaa 
npaMyio AZ npoBecTH Tax, hto6h O© HMeaa x Z© Taxoe ace OTHomeHHe, 



xax cxopocTb annuHxaa x cxopocra naaHeTH, to b ranoTe3e axciienrpa to ace <55 
caMoe OTHomeHHe 6yaeT HMeTb h npaMaa nK x K©. 

IIpHHHHa ace toto, hto mu 3aecb, Hcnoab3ya axciieHTpHnecxyio ranoTeay 
npn onpeaeaeHHH croaHHa, noabayeMca He «BbiaeaeHHHM» OTHomeHHeM, T.e. 
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riK k K0, ho «KOMno3HiiHeft», T.e. OTHomeHHeM n© k K0, 3aicjiK)HaeTca b 

TOM, HTO CKOpOCTb 3nHU,HKJia OTHOCHTCH K CKOpOCTH IUiaHeTH, K3K [cpegHee ] 
SBH*eHHe no goaroTe k [cpegHeMy ] ABHaceHHio no aHOMaann, Torga xax 
CKopocTb SKcneHTpa k CKopocra ruiaHerH HMeeT OTHomeHne, KOTopoe cpegHee 
aBH*eHne CojiHna, T.e. [cpegHee gBHaceHHe] no goarOTe ruiaHeTH, caojxeHHoe 
c aHOMaaneii, HMeeT k otoh aHOMaann. TaKHM o6pa30M, HanpHMep, gan naaHera 
Mapc CKopocTb 3nHn,HKjia k ckopocth iwaHeTH HMeeT OTHomeHne, xax 
npH6jiH3HTejibHo 42 k 37, h6o mh noxa3aaH, hto OTHomeHne [cpeaHero] 
aBH*eHHa no goarOTe k [cpeaHeMy ] gBHaceHHio no aHOMajiHH HMeeT 
npH6iiH3HTejibHo Taxyro BejinaHHy 8 ; a BcaeacTBHe aroro Taxoe ace OTHomeHne 
6yaeT HMerb h O© k 0Z; cxopocrb ace sxcgeHTpa 
6yaeT oTHocHTbca k ckopocth naaHerH xax cyMMa 
o6ohx sthx HHcea 79 k 37, T.e. oho 6yaeT paBHo 
OTHom eHHio, nojiyqeHHOMy b «xoMno3HunH», 

n© [I1K + K© ] k 0K, Tax xax mh Hainan, mto 
npH «BbiaejieHHH» OTHomeHne I1K [H© - K©] x 
K© [II© - K© ] 6wao paBHo othouichhio O© k 
©Z, T.e. 42 x 37. 

H Bcero stoto noxa HaM 6yaer gocraTOMHO. 

Ocraerca noxa3aTb, noneMy b xaacgoft H3 pac- 
CMOTpeHHHx ranoTe3 HyacHo 6paTb npaMhie, pa3- 
aeaeHHHe hmchho b stom OTHomeHHH, htoSh 
tohkh H h © cooTBercTBOBajiH xaacymHMcn 
croaHHaM, h noweMy Ha ayre Hr© Heo6xoaHMO 
aOJIXCHO HMeTb MeCTO nOIIHTHOe aBHXCeHHe, a Ha 
ocraabHOH nacTH xpyra — aBHaceime Bnepea. ©TOMy 
AnoaaoHHH npegnochiaaeT caeayiomyio aeMMy. 

Ecan b TpeyronbHHxe ABr, rae cropoHa Br 
6oabine AT, oTaoacHTb TA, He MeHbinyio AT, to 
TA 6yaeT HMeTb x BA OTHomeHne 6oabinee, qeM 
yroa ABr HMeer x BrA 9 . 

B,oxa3HBaeT oh sto Tax. flonojiHHM, tobopht 
oh, napajuiejiorpaMM AArE [pnc. 12.3], h nycrb 
npogoaaceHHH BA h TE nepecexyTca b TOMxe Z. 
nocxojibxy AE He MeHee AT, xpyr, onncaHHHH 
H3 neHTpa A paanycoM AE, nponger nan aepe3 
r, hjih gaabine ee. IlycTb oh npoHger aepe3 T, 
xax [xpyr] HEE H Tax xax TpeyroabHHx AEZ 
6ojibine cexTopa AEH, a TpeyroabHHx AEr 
MeHbine cexTopa AEr, to TpeyroabHHx AEZ x 
TpeyroabHHxy AEr 6yaeT HMeTb 6oabinee OTHomeHne, aeM cexTop AEH x 
cexTopy AEr. Kax cexTop AEH othochtch k cexTopy AEr, Tax 6yaeT h yroa 
EAZ OTHocHTbca x yray EAT, h xax TpeyroabHHx AEZ othochtch k 
TpeyroabHHxy AEr, Tax 6yaeT OTHocHTbca h ocHOBaHHe ZE x Er 10 . 
CaeaoBaTeabHo, ZE x Er 6yaeT HMerb OTHomeHne, 6oabinee, qeM yroa 
ZAE x yray EAT. Ho xax ZE othochtch k Er, Tax 6yaer othochti»ch h 
TA x AB 11 . Yroa ZAE paBeH yray ABr, yroa EAT paBeH BrA; noaroMy 
TA HMeeT x AB 6oabinee OTHOineHHe, aeM yroa ABr x yray ATB. 5Icho 
T axace, hto sto OTHOineHHe 6yger eme 6oabine, ecan mh npegnoaoacHM, hto 
TA, T.e. AE, He paBHa, a 6oabine AT. 


Z 



A 

A 
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J],0Ka3aB npeflBapHTejibHo sto, B03bMeM snHPHxa ABrA c peHTpoM E 
[PHC. 12.4] H anaMcrpoM AEr; nocaeaHHH mw npoaoaacHM ao tohkh Z — 
nojioxeHHH Ha6jnoflaT£M, hto6u Er HMeaa k TZ 6o.ibiuee othoiuchhc, hem 
CK ppocTb anHpHKjia k ckopocth naaHCTbi. Toraa bo3moxho 6yaeT npoBECTH 
npHMyio ZHB, hto6m nojioBHHa BH HMeaa k HZ othoiuchhc, icaic CKopocTb 
3nHPHKJia K CKOPOCTH IUiaHCTH 12 . EcUH MM no UOK333HHOMy BblUIC otpojkhm 
paBHyio AB ayry AA h npoBcpEM coeaHHHTeabHyio npuMyio A0H, to b rnnoTe3e 
3Kcp£HTpa Touxa © 6yaeT npcflCTaBjiHTb co6oh nojiO/K£HHC Ha6juoflaT£jia, h 
nOJIOBHHa AH 6yfl£T HMETb K ©H TaKOC *£ OTHOIUCHHC, KaK CKOpOCTb 3KCpeHTpa 
k ckopocth njiaHeTH. Mu yTBepxaaeM, hto npn h3xojkuchhh iuiaHcru b Touxe 
H oHa b o6eHX rnnoTe3ax 6yaeT xa3aTbca croaipeH. H ecan mu no o6e ctopohh 
ot H B03bMCM xaxyK>-HH6yab ayry, to o6paipeHHaa x anoreio [ayra ] oxaxeTca 
c npaMUM ubh^xchhcm, a x nepHreio — c o6paTHHM. 

fleHCTBMTejibHo, B03bMCM CHauaaa xaxyio-HH6yflb ayry KH no HanpaBJieHHio 
x anoreio m npoBeaeM ZKA h K©M, 3aTeM — coeaHHHTeabHbie npaMue BK 
m AK, a Taxace EK h EH. Tax xax b TpeyroabHHxe BKZ cTopoHa BH 6oabiue 
BK 13 , to BH 6yaeT HMeTb x HZ 6oabiuee othoiuchhc, hcm yroa HZK x yray 
HBK, Tax hto noaoBHHa BH HMeeT x HZ othoiuchhc 6ojibiuee, ueM yroa 
HZK x yaBoeHHOMy yray KBH, T.e. [xax yroa HZK] x yray KEH. Othoiuchhc 
jkc noaoBHHbi BH x HZ paBHO othouichhio ckopocth snnpHxaa x ckopocth 
naaHCTbi, nooTOMy yroa HZK HMeeT x KEH MeHbuiee othoiuchhc, hcm cxopocTb 
onnpHxaa x ckopocth naaHCTbi. CacaoBaTeabHO, yroa, hmcioiphh k KEH Taxoe 
jkc othouichhc, xax cxopocTb snnpHxaa x ckopocth naaHeTu, 6yaeT Soabuie 
yraa HZK. riycTb sthm yraoM 6yaeT HZN. Tax xax naaHeTa npoxoanT ayry 
KH DnnpHxaa b to *e caMoe BpeMa, b xaxoe peHTp annpHxaa npornea b 
npoTHBonoaojxHOM HanpaBaeHHH paccroaHne, paBHoe [yraoBOMy] paccToaHHio 
ot ZH ao ZN, to acHo, mto aaa Hauiero 3peHna b oaHHaxoBoe BpeMa ayra 
KH onnpHxaa nepeHeceT naaHery npoTHB nocaeaoBaTeabHocTH 3HaxoB na yroa 
HZK, MCHbuiHH Toro, Ha xoTopoM caM snHpHxa nepeaBHHya ee b HanpaBaeHHH 
nocaeaoBaTeabHocTH, t.c. Ha yroa HZN. TaxwM o6pa30M, naaHeTa npoaBHHeTca 
Bncpca Ha yroa KZN. 

noao6Hoc paccyxaeHHe mm npHMeHHM h aaa SKcpeHTpHuecxoro xpyra 14 , 
Tax xax BH HMeeT x HZ 6oabiuee othouichhc, hcm yroa HZK x yray 
HBK. CacaoBaTeabHO, no «xoMno3HpHH» BZ [BH + HZ] 6yaeT HMeTb x ZH 
othouichhc, 6oabiuee Toro, xaxoe yroa BKA [yroa HZK + yroa HBK] HMeeT 
x HBK. Ho xax BZ othochtch k ZH, Tax 6yaeT OTHOCHTbCa h A© k ©H 15 . 
Yroa BKA paBCH yray AKM 16 , h yroa HBK paBeH HAK, noaTOMy A© 6yaeT 
HMCTb x ©H othouichhc, 6oubiuce Toro, xaxoe yroa AKM HMeeT k yray 
HAK. TaxHM o6pa30M, npn «xoMno3HUHH» AH [A© + ©H] 6yaeT HMeTb k 
H© 6oabiucc OTHOiueHHe, hcm yroa H0K [yroa AKM + yroa HAK ] k yray 
HAK. Toraa nocae «BuaeaeHHH» noaoBHHa AH 6yaeT HMeTb k H© 6oabiuee 
othouichhc, mcm yroa H©K x yaBoeHHOMy yray HAK, nan ueM yroa H©K 
x yray HEK. nocxoabxy othoiuchhc noaoBHHu AH x ©H ecTb othoiuchhc 
ckopocth oxcpeHTpa k ckopocth naaHeTu, yroa H©K HMeeT k HEK MeHbiuee 
othouichhc, hcm cxopocTb axcpeHTpa x cxopocTH naaHeTu. 3HauHT, yroa, 
hmckmphh c HEK Taxoe ace othoiuchhc, xax cxopocTb axcpeHTpa k ckopocth 
naaHeTM, 6yaeT 6oabuie yraa H©K. nycTb onnTb 3to 6yaeT H©N. Tax xax 
b oaHo h to ace BpeMH caMa naaHeTa, npougH ayry KH, nepeaBHHyaacb npoTHB 
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nocieaoBaTejibHocTH 3H3 xob Ha yroa KEH, a aBHaceroieM axcuenrpa b 
H anpaBJieHHH nocaeaoBaTeabHocrH 3H3 kob oHa 6buia nepejBHHyTa Ha yroji 
H0N, 6ojibuiHH yrjia K0H, to sicho, hto miaHeTa noxaaceTca HaM 
npo/iBHHyBiueHca Bnepea Ha yroa K0N. 

Jlerxo BflweTb, hto npn noMoma Tex ace caMbix paccyacaeHHH mh aoxaaceM 
h o6paTHoe 17 , ecan Ha tom ace aepreace [pnc. 12.5] npeanoaoacHM, hto 
nojioBHHa AK HMeeT k KZ Taxoe ace oTHomeHne, xax cxopocrb annuHxaa k 
cxopocTH miaHeTH, Tax hto nojioBHHa MK 6yaer 
HMerb k ©K Taxoe ace OTHomeHne, xax cxopocrb 
axcnempa x cxopocTH naaHeTH, a ayry KH 
npeacraBHM oTaoaceHHoii ot npaMon AZ x nepHreio. 

Toraa, npoBeaa coeaHHirreabHyio npaMyio AH, 
o6pa3yioinyio TpeyroabHHx AZH, b xotopom otjio- 
aceHa npaMaa ZK, 66abinaa ZH, mm yBHawM, hto 
AK 6yaeT HMerb x KZ MeHbinee oTHouieHHe, neM 
yroa HZK x yray HAK. CaeaoBaTeabHo, noaoBHHa 
AK HMeeT x KZ MeHbinee OTHomeHne, neM yroa 
HZK x yaBoeHHOMy yray HAK, T.e. [neM yrcwi 
HZK] x yray KEH, npoTHBonoaoacHo TOMy, mto 
6buio aoxa3aHO paHee 18 . ripn noMomn Tex ace 
caMHX paccyacaeHHft noaymrrca, hto h yrcwi 
KEH 6ygeT HMeTb x yray HZK OTHomeHne, 

MeHbiuee, aeM cxopoCTb iuiaHerbi x cxopocTH 
anHpHxaa, a x yray H0K OTHomeHne, MeHbmee, 
hcm cxopocrb ruiaHeTM x cxopocTH axcucHTpa. TaxHM o6pa30M, ecjiH yroa 
KEH 6yaeT yBeaHHHBaTbca, coxpaHaa to ace OTHomeHne, to nepeaBHaceHne b 
cropoHy npeamecTByiomHx 3HaxoB 3oanaxa 6yaer 6oabine, neM b cropoHy hx 
nocaeaoBaTeabHocTH 1 9 . 

Taxace acHo, hto aaa Bcex paccroaHHH, rae Er HMeeT x TZ othoih eHHe , 
He 6oabinee toto, b xotopom HaxoaHTca cxopocTb annuHxaa x cxopocTH miaHeTH, 
Heab3a fiyaeT npoBecrn b TaxoM ace OTHomeHHH xaxyio-HH6yab apyryio npaMyio 
[cexymyio annnHxa], h naaHera He 6yaeT HaM xa3aTbca hh croamen, hh 
aBHacymeHca npoTHB nocaeaoBaTeabHocrH 3HaxoB. fleHCTBHTeabHo, Tax xax b 
TpeyroabHHxe EKZ OTaoaceHa npaMaa Er, He MeHbinaa EK, to yrcwi TZK 
6yaeT HMerb x yray TEK OTHomeHne, MeHbinee, neM npaMaa Er x TZ. Ho 
OTHomeHne Er x TZ He 6oabine OTHoineHHa cxopocra aimuHicaa x cxopocrn 
naaHeTH; caeaoBaTeabHo, yroa TZK 6yaer HMerb x TEK othoih eH He, MeHbinee, 
neM cxopocrb annuHxaa x cxopocrn naaHeTH. IdTax, nocxoabxy hhmh 
aoxa3aHo 20 , hto naaHeTa Be3ae, rae sto HMeeT Mecro, 6yaeT aenraTbca Bnepea, 
to mh He HaiiaeM [b stom caynae] HHxaxoH ayrn annuHxaa nan axcuempa, 
rae oHa xa3aaacb 6 h aBHacymenca npoTHB nocaeaoBaTeabHocTH 3HaxoB 3oanaxa. 

2. OnpeaeaeHne nonaTHbix aBHaceHHH CaTypHa 



Ecan Bee o6ctoht Tax [xax onncaHO BMine], to ocraerca noxa3aTb aaa 
xaacaoH naaHeTH, xax npoH3BoaHTca packer nonaTHHX aBHaceHHH Ha ochob3hhh 
aoxa3aHHHX noaoaceHHH. HanHeM c CaTypHa h caeaaeM oto caeayiomHM 
o6pa3QM. 
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IlycTb AB [pnc. 12.6] 6yaeT KpyroM, HecyipHM neHTp anmjnxaa 21 , a 
ATB 6yaeT ero anaMeTpoM, Ha kotopom mh npeanoaoxnM HaxoaainHMca b 
T ueHTp 30anaxa, T.e. noaoxeHne Ha6aioaaTeaa. OnncaB okojio i^eHTpa A 
ammnxa AEZH, npoBeaeM npaMyio FZE Tax, hto6h, onycrHB Ha Hee 
nepneHanxyaap A©, mh noaynnaH, hto noaoBHHa EZ, T.e. ®Z, HMejia k 
Zr TaKoe xe OTHOineHne, xax cKopocrb annunicaa k cxopocra naaHeTH. 

IIpeanoaoxHM cHanaaa, hto annumcn saHHMaeT noaoxeHne, cooTBeTCTByio- 
mee cpeaHeMy paccroaHHio, Tax hto nepnoanHecxne aBnxeHna no aoaroTe h 
aHOMajiHH 6yayT npH6an3HTeabHO TaKHMH xe, xax ecjiH 6h ohh Ha6aioaaaHCb 
H3 neHTpa 30anaxa 22 . JJjia njiaHera CaTypH aoxa- 
3aHO, hto, npHHHB cpeaHee paccroaHHe FA paBHHM 
60, mh noaynHM paanyc AA onmaHicaa paBHHM 
61/2 23 , Tax hto Bca Ar 6yaeT paBHa 66;30, a ocTaTox 
TH — 53;30 t3khm xe nacraM; coaepxanjnnca 
Mexay hhmh npaMoyrojibHHK 6yaeT paBeH 3557;45. 
Ho npaMoyroabHHK Mexay Ar, TH paBeH npaMoy- 
ronbHHjey Mexay Er, FZ 24 , h mh noaynnM, hto 
npoH3BeaeHHe Er Ha TZ paBHO 3557;45 t3khm xe 
nacraM. flaaee, ana cpeaHnx aBnxeHnn, npHHaB 3 a 
1 CKopocrb anHUHKjia, T.e. npaMyio ©Z, mh 
noaynnM, hto cxopocTb naaHeTH, hjih npaMaa Zr, 
6yaeT paBHa npn6an3HTeabHO 28;25,46 25 , Tax hto 
Bca Er [Zr + 2©Z] noaynaeTca paBHoii 30;25,46, a 
npaMoyrojibHHK Ha Er h TZ paBeH 865;5,32 t3khm 
xe nacraM. Earn pa3aeaHTb 3557;45 Ha 3to aHCJio 865;5,32 h H3 noayneHHoro 
aacTHoro 4;6,45 H3Baenb xBaapaTHHn xopeHb 2;1,40, to, yMHOxHB ero OTaeabHO 
Ha cooTBeTCTByloujee ©Z nncao (paBHoe 1), a Taxxe Ha 28;25,46 paa Zr, 
noaynnM, hto ©Z 6yaeT paBHa 2; 1,40 nacraM, xaxnx b npaMoyroabHnxe Ha 
Er, rz coaepxnrca 3557;45, a Zr paBHa 57;38,55 t3xhm xe aacTHM. Ecan 
npoBecTH coeaHHHTeabHyio npaMyio AZ, paBHyio 6;30 aacTaM, xaxnx b npaMon 
Z© coaepxnrca 2; 1,40 (ecan xe B3aTb AZ 3 a 120, Taxnx aacTeii b Z© 6yaeT 
37;26,9), to ayra Ha ©Z 6yaeT paBHHTbca 36;21,15 rpaaycaM 26 , xaxnx b xpyre 
oxoao npaMoyroabHoro TpeyroabHnxa AZ© coaepxnrca 360, a yroa ZA© — 
36;21,15 rpaaycaM, xaxnx b a»yx npaMHX yraax 6yaer 360, nan npn6an3HTeab- 
ho 18; 10,38 rpaaycaM, xaxnx 360 coct3bht aerape npaMHX yraa. Ecan 
rnnoTeHy3a THA paBHa 60, to bch TZ© [rz + Z©] noayaaeTca paBHon 
59;40,35 t3xhm aacraM; ecan xe npnHaTb rnnoTeHy3y 3a 120, to TZ© 6yaeT 
paBHa 119;21,10, n ayra Ha T© 6yaer paBHaTbca 168;5,39 rpaaycaM, xaxnx 
b xpyre oxoao npaMoyroabHoro TpeyroabHnxa AT© 6yaeT 360, a yroa TA© 
paBeH 168;5,39 rpaaycaM, xaxnx b a»yx npaMHX yraax coaepxnTca 360, nan 
xe npn6an3HTeabHO 84;2,50 rpaaycaM, xaxnx 360 coaepxnrca b nerapex 
npaMHX yraax. BcaeaCTBne ototo mh noaynnM, hto yroa AT© 6yaeT paBeH 
HeaocTaioinHM ao npaMoro 5;57,10 rpaaycaM, a yroa ZAH — 65;52,12 rpaaycaM, 
noaynaioinHMca nocae BHHnraHHa yraa ZA© H3 TA©. Tax xax b cbocm nepBOM 
CToaHHn naaHeTa BnaHa no npaMon FZ, a b [cpeaHeM] nporaBOCTOaHnn — no 
TH, to acHo, hto ecan 6h neHTp annnnxaa [b TeneHne aroro HHTepBaaa] 
coBceM He aBnraaca b HanpaBaeHnn nocaeaoBaTeabHOCTn 3HaxoB, to 65;52,15 
rpaaycoB ero aym ZH cooTBeTCTBOBaan 6h 5;57,10 rpaaycaM yraa ATZ — 
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nepeMemcHHio npoTHB noaieaoBaTejibHOCTH 3 h3xob. Ilocxojibxy no yKa3aHHOMy 
othoiuchhio CKopocTH snHiiHXJia k ckopocth njiaHeTH ynoMaHyTHM 65;52,12 
rpaaycaM aHOMajiHH cootb eTCTBy iot npM6jiH3HTejibH0 2; 19 rpaayca aoJirora 27 , 
ot oaHoro m 3 CT09HHH ao npoTHBOCTOSHHfl mh 6 yaeM HMeTb [arpe30K ] nonaraoro 
3BM>KeHM9 3;38,10 rpaayca h 69 aweii, b TeneHHe Korophix miaHeTa b 
nepMoaMMCCKOM aBHxceHHH no aoJiroTe npoiiaeT npH6jiH3HTejibHO 2; 19 rpaayca 28 . 
Bee >kc nonaTHoe aBHjxeHHe 3aiiMeT 7;16,20 rpaaycoB h 138 a H eft. 

3aiiMeMC9 Tenepb onpeaeaeHHeM sthx BeanqHH a-'ia HaH6ojibinero pac- 
CT09HM9, Has tcm xe caMMM nyTeM, T.e. nojiaraa, mto npoTHBOcroaHHe, 
MMeiomee Mecro nocepeanne Mexcay o6enMH ocTaHOBKaMH, nepeBoanT ueHTp 
anMu,MKjia b HaH6ojiee yaajieHHyio Toqxy sxcneHTpa h nepeHOCHT, oaeBnaHO, 
xaxcaoe m 3 aeyx ctoahhh ot npoTHBOC-roaHHa (T.e. ot anorea) Ha paccroaHHe 
no mctmhhoh aoJiroTe, 6jiH3xoe x nojiyqeHHbiM H3 OTHOineHiia cpea«Hx 
[aBMxceHMii] 2; 19 rpaaycaM. B 3 tom nojioxceHHH npaMaa AT pacCToaHwa b 
paccMaTpHBaeMMH momcht He 6yaeT OTJinqaTbca ot HanGojibinero paccroaHHa, 
nojiyaeHHoro Ha ocHOBaHMH paccMOTpeHHbix Bbime 
npeaBapwTejibHHX TeopeM, a cooTBercTByiomHH 1 rpa- 
aycy aojiroTH npocTa<])epe3 6yaeT paBeH npn- 
6jiM3MTejibHO 6;30 mecTHaecaTHM. TaxHM o6pa30M, 

OTHOiueHHe yToqHeHHoro [aBnxceHHa] no aoJiroTe x 
yTOHHeHHOMy [aBHxceHHio ] no aHOMajiHH, T.e. Ha- 
OJIlOaaeMOH B TOT MOMeHT CXOPOCTH 3nHUHKJia X 
HaSnroaaeMOH cxopocTH iuiaHeTH, paBHO othouichhio 
0;53,30 x 28;32,16 29 . 

Aaaee, earn Ha tom xe leprexe [pnc. 12.7] 
npHHaTb paawyc annuHxaa AA 3 a 6;30, to TA, He 
OTjmqaiomaaca ot HaH6ojibinero paccroaHHa, 6yaer 
paBHa 63;25. BcjieacTBHe 3Toro sea Ar nojiyqHTca 
paBHOii 69;55, a ocraTOx TH — 56;55; coaepixauiMHca 
MOxay hmmh npaMoyrojibHHX, T.e. npaMoyrojibHHX 
Ha Ef, EZ, 6yaeT paBeH 3979;25,25. Ecjih npaMyio 
Z© nOJIOJKHTb paBHOH CXOPOCTH SnHIlHKJia 0;53,30, 
a TZ — cxopocTH miaHeTbi 28;32,16 h bcio Er [rZ+2Z0] — 30; 19,16 
TaxHM xce qacTHM, to npoH3BeaeHHe Er Ha TZ paBHaeTca 865; 17,50. Pa3aejiHM 
onaTb 3979;25,25 Ha 865; 17,50 h B03bMein H3 nojiyneHHoro qacTHoro 4;35,56 
XBaapaTHbift xopeHb. HanaeHHyio ero BeaHqHHy 2;8,40 vmhojkhm pa3aejibHO Ha 
0;53,30 a^ia npaMoii ©Z, a Taxxce Ha 28;32,16 hjih 7T. Toraa nojiyqHM ©Z 
paBHOii 1;54,44 qaera, xaxux b AZ HMeerca 6;30, b AT — 63;25, b TZ — 
61; 11,52, a bo Bcefi T© — 63;6,36 Taxnx xce qaera. Ecjih ranoTeHy3y AZ 
[npaMoyrojibHoro TpeyrcuibHuxa AZ©] npHHHTb 3a 120, to b ©Z 6yaeT 35; 18,9 
TaxHX qacTeft; ecjiH *e 3a 120 npHHaTb rnnoTeHy3y TA [npaMoyrojibHoro 
TpeyrojibHwxa AT©], to b npaMoii T© Taxnx qaereii 6yaeT 119;25,11. 
BcaeacTBHe 3Toro ayra Ha ©Z 6yaeT paBHa 34; 13,4 rpaaycaM, xaxnx b xpyre 
oxojio npaMoyrojibHoro TpeyrojibHHxa AZ© 6yaeT 360, a ayra Ha T© — 
168;43,38 rpaaycaM, xaxnx b xpyre oxojio npaMoyrojibHoro TpeyrojibHHxa 
AT© 6yaeT 360. H, caeaoBaTejibHO, ecjiH aea npaMHx yrjia npHHaTb 3a 360, 
to b yrjie ZA© 6yaeT 34; 13,4 Taxnx rpaaycoB, a b yrjie TA© — 168;43,38. 
Ecjih xce 3 a 360 npHHaTb qerape npaMbix yrjia, to yroji ZA© 6yacr paBeH 
47;6,32 rpaaycaM, a yroji TA© — 84;21,49. IIoaTOMy ocraioinHHca yrcui 
AT© OT oaHoro H3 CT09HHH j\o onno3HijHH mh nojiyqHjiH 6 h paBHhiM 5;38,11 
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rpagycaM, eaa 6h anmaHxa He HMea npaMoro ABHxeHHa 30 , a ocraiomHfica 
yroji ZAH [yroji FA© - yroa ZA© ] BHflHMoro ABHxeHHa no anmaHxay 31 Ha 
tom xe paccToaHHH paBHanca 6h 67;15,17 rpaaycaM. Ho Tax xax aroMy nncay 
rpaaycoB no othouichhio cxopocreft jyia anorea cooTBeTCTByer 2;6,6 rpaayca 
yroHHeHHOH aoarOTH 32 , to ana noaoBHHbi Bcero nonaTHoro aBHxeHHa mm 
nojiynnM ocraiomHeca 3;32,5 [5;38,11 - 2;6,6] rpaayca h 70 1/3 aHefi, b TeneHne 
KOTopHx naaHera npoaBHraerca npuMepHO Ha 2;21,25 rpaayca aoarOTbi 33 b 
nepnoaimecKOM abhxchhh, cooTBercTByiomnx yK33aHHbiM 2;6,6 rpaaycaM 
hcthhhoh aojirOTH, a Bee nonaTHoe ABHxeHHe cocraBHT 7;4,10 rpaaycoB h 
14026 ah eft. 

Tenepb nogoOHbiM xe o6pa30M Ha tom xe nepTexe [pnc. 12.8] onpeaeaHM 
cooTBercTByiomHe HHcnoBbie BeaHHHHbi Aaa HaHMeHbmero paccroaHHa, xoraa 
Haxoaamaaca nocepeaHHe Mexay croaHHaMH onno3Hpna noayqaeroa b Han6ojiee 

6aH3xoft k 3eMae ronxe axcneHTpa, a xaxaoe 471 
CToaHHe — Ha yxa3aHHOM paccroaHHH [2; 19 rpaayca ] 
no aoarOTe ot MecTa onno3HijHH, T.e. ot neparea. 

B 3T0M noaoxeHHH MM Taxxe CHHTaeM, hto npaMaa 
AT He OTJiHnaerca ot HaHMeHbmero paccroaHHa, a 
cooTBercTByiomHft 1 rpaaycy aoarOTH npocra(j)epe3 
cocraBJiaer npH6aH3HTeabHo 7;20 uiecTHaecaTHx. 
TaxHM o6pa30M, h 3aea> BHaHMaa cxopocTb ann- 
UHKTia HMeeT k BnaHMoft cxopocTH naaHeTH Taxoe 
xe oTHomeHHe, xax 1;7,20 k 28;18,26 34 . BcaeaCTBHe 
aToro, ecjiH npaMaa 0Z paBHa 1;7,20 Macro, to b 
TZ t 3 khx nacrreft 6 yaer 28; 18,26, bo Bceft Er — 
30;33,6, a coaepxamHftca Mexay Er, TZ npaMoy- 
rojibHHK paBeH 864;49,58 35 . Ecan paanyc AA 
annuKKiia paBeH 6;30, to AT, He OTjmnaiomaaca ot 
H aHMeHbmero paccroaHHa, 6 yaer paBHa 56;35, Bca 
Ar — 63;5 t3khm aacTHM, a ocrarox FH — 50;5 nacraM. 3axaioqeHHbift xe 
Mexay hhmh npaMoyroabHHK, paBHbift npaMoyroabHHxy Ha Er h TZ, paBHaerca 472 
3159;25,25. Ecan noao 6 HbiM xe o6pa30M pa 3 aeaHM 3159;25,25 Ha 864;49,58, 

H3 noayqeHHoro nacTHoro 3;39,12 B03bMeM xBaaparobift xopeHb h ero BeanqHHy 
1;54,42 36 yMHoxHM pa3aeabHo Ha 1;7,20 aaa npaMoft ©Z h Ha 28;18,26 aaa 
npaMoft Zr, to noayqHM ©Z paBHoft 2;8,43 nacraM, xaxnx paanyc AZ anHijHKaa 
coaepxHT 6;30, a paccroaHHe AT b paccMaTpHBaeMbift momcht — 56;35; npaMaa 
TZ paBHa 54;6,22 qacraM h Bca T© — 56;15,5. CaeaoBaTeabHo, ecan 
ranoTeHy3y AZ npHHaTb paBHoft 120, to npaMaa @Z 6yaer coaepxaTb 39;36,18 
t 3 khx qacreft; ecan rnnoTeHy3a TA paBHa 120, to F© 6yaer paBHa 119;17,46 
t3khm xe qacraM. BcaeacTBHe aroro ayra Ha Z© 6yaer HMeTb 38;32,34 
rpaaycoB, xaxnx b xpyre oxoao npaMoyroabHoro TpeyroabHHKa AZ© coaepxHTca 
360, a ayra Ha T© — 167;34,54 rpaaycoB, xaxnx b xpyre oxoao npaMoyroabHoro 
TpeyroabHHxa AT© coaepxHTca 360. TaxHM o6pa30M, ecan npHHaTb a»a npaMHx 
yraa 3a 360, to yroa ZA© 6yaer paBeH 38;32,34 rpaaycaM, a yroa FA© — 
167;34,54. Ecan xe 3a 360 B3aTb neTbipe npaMHx yraa, to yroa ZA© 6yaer 
paBeH 19; 16,17, a yroa FA© — 83;47,27. CaeaoBaTeabHo, ocraiomHftca yroa 473 
AT©, xoTopHft aaeT nonaTHoe aBHxeHiie, o6ycaoBaeHHoe cxopocrbio naaHeTbi, 
ot oAHoro croaHHa ao onno3Hi[HH mm 6yaeM HMeTb paBHUM 6; 12,33 qacraM, 
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a apyroH yroa ZAH, npeacraBaaiomHH bhahmoc nepeMeipeHHe no anmjHKay, 
Aaa 3Toro paccTOHHHH 6 yaex paBeH 64;31,10. TaK KaK 3TOMy nncjiy rpaaycoB 
no oTHomeHHio CKopocTen b nepnree cooTBeTCTByiOT 2;33,28 rpaayca hcthhhoh 
aoarorhi 37 , to nojiOBMHy Bcero nonaTHoro AB«xeHH» mh noaynHM paBHon 3,39,5 
rpaaycaM [ 6 ; 12,33 - 2;33,28 ] n 68 ahhm 38 , b TeneHne Koropwx ruiaHera b 
cpeflHeM flBHxeHHH npoflBHHercH Ha 2;16,45 rpaayca nepnoannecKoro ABHxceHHa, 
cooTBeTCTByiomHx yKa3aHHHM 2;33,28 rpaaycaM hcthhhoh aojitoth, a Bee 
nonaTHoe ABHxceHHe 3aHMeT 7; 18,10 rpaaycoB h 136 AHen. 

3. OnpeaeaeHHe nonaTHbix abhxcchhh lOnHTepa 39 

Y lOnHTepa npn BHHHCJieHHax aaa cpeaHero paccToaHHa oTHomeHHe @Z k 
TZ [pnc. 12.9] nojiynaeTca paBHHM 1 k 10;51,29 40 , a Er othochtch k zr, 
xax 12;51,29 k 10;51,29; coaepxcamHHca Mexcay hhmh npaMoyroabHHK paBeH 

474 139;37,39 41 . ripaMaa TA 6 yaeT oTHocHTbca k AA, KaK 60 k 11 ;30, a TA k 
TH — KaK 71,-30 k 48;30; coaepxcamHHca Mexcay hhmh 
npHMoymabHHK 6 yaeT paBeH 3467;45. Ot aeaeHHH 
[3467;45 Ha 139;37,39] noayaaeTca nacTHoe 24;50,9, 

KBaapaTHHH KopeHb H3 KOToporo 4;59,1, 6yayaH 
yMHOXceH Ha 3aaaHHue othouichha aaa ©Z h Zf npn 
3aaaHHbix BejiHHHHax TA h AZ, aaa ©Z aaeT 4;59,1 
nacTH, aaa TZ — 54;6,44, a aaa Bceii T© — 59;5,45 
t3khx xce nacTeH. lloaTOMy, noaaraa b oTHOuieHHax 
ranoTeHy 3 H AZ h AT paBHHMH 120 nacraM, mm 
noaynHM npaMyio ©Z paBHon 52;0,10, a T© — 

118; 11,30 t3khm xce aacraM; H3 ayr Haa hhmh ayra 
Ha Z0 6yaeT paBHa 51;21,41 rpaaycy, a Ha T© — 

160;4,55. BcaeacTBHe stoid yroa ZA© noayaaeTca 
paBHHM npH6;iH3HTejibHo 25,-40,50 rpaaycaM, kakhx b 
neTbipex npaMMx yraax coaepxcHTca 360, a yroa 

475 TA0 — 80;2,28. OcraBniHikca [nocae bhhht 3 hhh yraa 
TA© H3 90 rpaaycos] yroa ZrA, onpeaeaaiomHH aBHXceHne npoTHB 
nocaeaoBaTeabHocTH 3HaKOB, o 6 ycaoBaeHHoe CKopocTbK) caMOH naaHeTH, 6 yaeT 
9;57,32 rpaaycoB, a yroa ZAH bhahmoh aHOMaann — 54;21,38 rpaayca. 3thm 
BeaHHHHaM no ycraHOBaeHHHM othouichkhm cooTBeTCTByiOT 5; 1,24 rpaaycoB 
ABHXceHHa no aoaroTe 42 . lloaoBHHa nonaTHoro aBHXceHna 6 yaeT cocTaBaaTb 
4;56,8 rpaayca [9;57,32 - 5;1,24 ] h npn6aH3HTeabHo 6 OV 2 AHen 43 , a Bee 
nonaraoe ABHXceHHe — 9;52,16 rpaaycoB h 121 aeHb. Ilpn yaaaeHHH Ha 5 
rpaaycoB ot anorea nan nepnrea [sKcuempa] paccToaHne [rA ao ueirrpa 
3nHu,HKaa ] 6 yaeT [cootbctctbchho ] Ha HeomyTHMyro BeananHy MeHbme 
HaH 6 oabmero wm 6 oabine HaHMeHbmero paccToaHHa 44 . 

CoraacHo BHHHCaeHHHM aaa HanSoabmero paccToaHHa npocrac])epe3 [coot- 
BeTCTByiomHii 1 rpaaycy] npn yTO*meHHOM onpeaeaeHHH [cKopocrn] oKa3HBa- 
eTca paBHHM 514 mecTHaecaTHM. BcaeacTBHe 3Toro OTHomeHHe 0Z k TZ 6yaeT 
thkhm xce, KaK y 0;54,50 k 10;56,39 45 , a OTHomeHHe Er k TZ — KaK y 
12;46,19 k 10;56,39; 3aKaK)aaiomHHCH xce Mexcay hhmh npaMoyroabHHK paBeH 
139,'46,42. flaaee, OTHomeHHe TA k AA 6yaer TaKHM xce, KaK 62;45 k 11 ;30, 
a OTHomeHHe Ar k TH — KaK 74; 15 k 51; 15; npaMoyroabHHK xce Mexcay 
hhmh paBeH 3805;18,45. H 3 noayneHHoro aacTHoro [npn aeaeHHH 3805;18,45 

476 Ha 139;46,42] 27;13,26 KBaapaTHHH Kopem> 6 yaeT 5;13,4. Ymhoxchb ero Ha 
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yica3aHHoe OTHomeHHe npaMbix 0Z x 2X, npw 3aaaHHux BeaHHHHax TA h 
AZ aaa Z@ nojiyHHM 4;46,6 nacrH, aa a TZ — 57;6,19 46 , a aaa Been npaMOH 
T0 — 61;52,25 Taxyio ace aacTb. BcaeacTBne aroro no 3aaaHHbiM OTHOineHHaM 
[xaTeTOB ] k xaacaoft H3 rnnoTeHy3 AZ h AT, npHHHTHM 3a 120, Z© noaynaeTca 
paBHoii 49;45,23, a T© — 118;19,27 t3khm xe nacraM. M3 ayr Haa hhmh 
ayra Ha Z@ 6yaeT 48;59,34 rpaaycoB, a Ha T© — 160;49,36. B cootbctctbhh 
c 3thm yroa ZA© 6yaeT paBeH 24;29,47 rpaaycaM, xaxHx b neTbipex npaMbix 
yraax coaepacHTca 360, a yroa FA© — 80;24,48 t3xhm ace FpaaycaM. Ilocae 
BbmMTaHMH [yraa TA© H3 90 rpaaycoB] yroa ZrA nonaTHoro aBHaceHHa, 
o6ycaoBaeHHoro cxopocTbio naaHeTN, 6yaeT paBeH 9;35,12 rpaaycaM, a yroa 
ZAH BMawMOH aHOMaann [yroa TA© - yroa ZA0] — 55;55,1 rpaaycaM. Flo 
OTHomeHMK) [cKopocTeii ] b anoree hm cooTBeTCTByioT 4,'40,35 rpaayca 
yT04HeHHoro aBHaceHHa [no aoaroTe] h 5;6,35 cpeaHero nepHoaHaecxoro 
aBHaceHHa [no aoaroTe ] 47 . FIoaoBHHa nonaTHoro aBHaceHHa 6yaeT paBHoft 
4;54,37 rpaaycaM [9;35,12 - 4;40,35] h npH6aH3HTeabHO 6IV2 aHio 48 , a Bee 
nonaTHoe aBnaceHne 3aHM£T 9;49,14 rpaaycoB h 123 ana. 

CoraaCHO BbmncaeHHaM aaa HaHMeHbiuero paccToanna npocratJ)epe3 [coot- 
BeTCTByiomMii 1 rpaaycy] npw tomhom onpeaeaeHHH [oTHOuieHHa cxopocreii] 
oxa3biBaeTca paBHbiM 5 V 3 uiecTHaecaTWM. BcaeacrBHe aroro OTHOineHHe 0Z k 
Z r 6yaeT t3khm ace, xax y 1;5,40 k 10;45,49 49 , a oTHouieHHe Er x Zr — 
xax y 12;57,9 x 10;45,49; coaepacaiunnca Meacay hhmh npaMoyroabHHx paBeH 
139;24,56. flaaee, OTHomeHHe TA x AA 6yaeT t3xhm ace, xax y 57; 15 x 
11;30, a OTHoiueHne Ar x TH — xax y 68;45 x 45;45; coaepacamniica Meacay 
hhmh npaMoyroabHHx paBeH 3145; 18,45. M 3 noayneHHoro aacTHOro [npn 
aeaeHHH 3145; 18,45 Ha 139;24,56] 22;33,39 xBaaparabiH xopeHb 4;45,0, 6yayan 
yMHoaccH Ha OTHomeHHe npaMbix ©Z h ZF npn yxa3aHHux BeanaHHax TA h 
AZ, aaa ©Z aaeT 5;11,55, a^a Zr — 51;7,38, a aaa Been T© — 56; 19,33 
t3xhx ace aacTcii. BcaeacTBne stoto npn 3aaaHHbix OTHomeHHax [xaieTOB] x 
rnnoTCHy3aM ZA h AT, npHHHTbiM 3a 120, npaMaa Z© CTaHOBHTca paBHOH 
54; 14,47, a T9 — 118;3,46 t3khm ace aacraM. H 3 ayr Haa hhmh ayra Ha 
Z0 6yacT paBHa 53;45,4 rpaaycaM, a Ha T© — 159;22,40 rpaaycaM. B 
cootbctctbhh c 3thm yroa ZA© 6yaeT HMeTb 26;52,32 rpaaycoB, xaxnx b 
aeTbipex npaMbix yraax coaepaarrca 360, a yroa TA© — 79;41,20 Taxnx ace 
rpaaycoB. Ilocae BbianTaHHa [yraa TA© H3 90 rpaaycoB] yroa ZrA nonaTHoro 
aBHaccHHa BcaeacTBne co6ctbchhoh cxopocra CBeTHaa 6yaeT paBeH 10; 18,40, a 
yroa ZAH lyroa TA© - yroa ZA©] BHaHMOH aHOMaann 52;48,48 rpaaycaM. 
CoraacHO othouichhio [cxopocreH] aaa nepnrea hm cooTBeTCTByiOT 5;21,20 
rpaaycoB yroaHCHHoro aBHaceHHa no aoaroTe h 4;54,20 nepHoanaecxoro 
aBHaccHHa [no aoaroTe] 50 . FIoaoBHHa nonaTHoro aBnaceHHa noayaaeTca phbhoh 
4,'57,20 rpaaycaM [ 10; 18,40 — 5;21,20 ] h npn6aH3HTeabHO 59 a«aM 51 , a Bee 
nonaTHoe aBHacemie 6yaeT 9;54,40 rpaaycoB h 118 a«eH. 

4. OnpeaeaeHHe nonaTHbix aBHaceHHH Mapca 

y Mapca npn BUHHcaeHHax aaa cpeaHero paccToaHHa OTHomeHHe 0Z x 
Zr [pHC. 12.10] noayaaeTca thkhm ace, xax y 1 x 0;52,51 52 , a OTHomeHHe 
Er x TZ — xax y 2;52,51 x 0;52,51; coaepacamniica Meacay hhmh 
npaMoyroabHHx 6yaeT paBeH 2;32,15. OTHomeHHe TA x AH 6yaeT t3xhm ace, 
xax y 60 x 39;30 53 , OTHomeHHe Ar x TH — xax y 99;30 x 20;30; coaepacamnnca 
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Meacay hhmh npaMoyroabHHx paBeH 2039;45. H3 noaynaiomeroca [npH aejieHHH 
479 2039;45 Ha 2;32,15 ] aacTHoro 803;50,50 54 XBaapaTHuii KopeHb 6yaeT 28;21,8. 
Ymhoxhb ero Ha Bumeyxa3aHHoe OTHomeHHe npaMbix ©Z k ZI\ npH 3aaaHHbix 
3HaneHHHx TA h AZ aaa ©Z mh noaynHM 28;21,8, aaa TZ — 24;58,25, a 
aaa Been T© — 53;19,33 t3khx ace nacrei!. IIoaTOMy npH ycraHOBaeHHux 
oTHomeHHHx [xaTeTOB ] k nmoTeHy3aM AZ h AT, npHHHTUM 3a 120, npaMaa 
Z@ 6yaer paBHa 86;8,0, a T© — 106;39,6 TaxHM ace nacTHM. M3 ayr Haa 
hhmh croamaa Ha Z© 6yaeT paBHa 91;44,34 rpaaycy, a Ha T© — 125;26,10 
rpaaycaM. B cootbetctbhh c sthm yroa ZA© 6yaeT 
paBeH 45,52,17 rpaaycaM, xaxnx b neTbipex npaMbix 
yraax coaepacHTca 360, a yroa TA© — 62;43,5 TaxHM 
ace rpaaycaM. M3 ocraabHbix yroa ZTA nonaTHoro 
aBHXCeHHa, BbI3BaHHOrO Co6cTB eHHOH cxopocTbio naa- 

HeTM, 6 yaeT 27;16,55 rpaaycoB [90 - yroa TA0], a 
yroa ZAH aHOMaann — 16;50,48 rpaaycoB [yroa 
TA© - yroa ZA© ]; no ycraHOBaeHHOMy othouichhio 
hm cooTBeTCTByioT 19;7,33 rpaaycoB nepeMemeHHa no 
aoaroTe 55 . FIoaoBHHa nonaTHoro asHaceHna ct3ho- 
BHTca paBHofi 8;9,22 rpaaycaM [27;16,55 - 19;7,33] 
h npn6aH3HTeabHo 361/2 ahbm 56 , a Bee nonaTHoe 
aBHaceHHe cocTaBHT 16; 18,44 rpaaycoB h 73 a«a. 

480 n P H yaaaeHHH [ueHrpa annuHxaa ] ot anorea Han 
ot nepnrea [axcueHTpa] Ha paccroaHHe, cootbctct- 
Byromee ToaxaM ctohhhh, paccroaHHe [rA] yMeHb- 
maerca npHMepHO Ha 0;20 aacren b cpeaHeM no cpaBHeHHio c HanOoabmHM h 
Ha ctoabKO ace yBeananBaerca no cpaBHeHHio c HaHMeHbniHM 57 . 

CoraacHO BbiancaeHHaM hjisi HaHfJoabiuero paccToaHna npocra(J)epe3, cootbct- 
CTByioinHH npnpaiaeHHio b 1 rpaayc, npn yToaHeHHOM onpeaeaeHHH [cKopocren] 
oxa3HBaeTca paBHbiM IO 1/3 inecrHaecarbiM. BcaeacTBHe aroro OTHomeHHe ©Z 
k Zr 6yaeT t3khm ace, xax y 0;49,40 k 1;3,11 58 , OTHomeHHe ace Er k TZ — 
xax y 2;42,31 k 1 ;3,11; coaepacamHHCa Meacay hhmh npaMoyroabHHK 6yacr 
paBeH 2;51,8. OTHomeHHe TA k AH 6yaer, xax y 65;40 k 39;30, a OTHomeHHe 
Ar h TH — xax y 105; 10 x 26; 10; coaepacamnnca Meacay hhmh npaMoyroabHHx 
6yaeT paBeH 2751;51,40. M3 noayaeHHoro [npn aeaeHHH 2751;51,40 Ha 2;51,8] 
aacTHoro 964;48,47 xBaapaTHMH xopeHb 3l;3,41, 6yayan yMHoaceH Ha 
npHBeaeHHue Burne OTHomeHHa npaMbix ©Z h Zr, npn 3aaaHHux ancaoBbix 
3HaaeHHax TA h AZ aaeT a^a ©Z BeanaHHy 25;42,43, a-aa TZ — 32;42,34, 

481 a a^ifl Been T© — 58;25,17 Taxnx ace aacren. BcaeacTBHe aroro npn 
ycraHOBaeHHbix oTHomeHHax [xaTeTOB ] x xaacaon H3 rHnoreHy3 AZ h TA, 
npHHaTMM 3 a 120, npaMaa Z0 CTaHOBHTca paBHoii 78;6,44, a T0 — 106;45,36 
TaxHM ace aacraM. M 3 ayr Haa hhmh CToamaa Ha Z0 paBHa 81; 13,8 rpaaycy 59 , 
a Ha T0 — 125;39,46 rpaaycaM. B cootbctctbhh c 3thm yroa ZA© 6yaeT 
paBeH 40;36,34 rpaaycaM, xaxnx b aenapex npaMbix yraax coaepacHTca 360, 
a yroa TA0 — 62;49,53 TaxHM ace rpaaycaM. Ilocae BbianraHHa yroa ZIA. 
nonaTHoro aBnaceHHa, o6ycaoBaeHHoro coOctbchhoh cxopocTbio naaHeTbi [npn 
aBHaceHHH no anmjHxay], 6yaeT paBeH 27; 10,7 rpaaycaM [90 - yroa TA0], a 
yroa ZAH BnanMOH aHOMaann — 22; 13,19 rpaaycaM [yroa TA0 - yroa 
ZA© ]. no oTHomeHHaM [cxopocreii ] b anoree hm cooTBeTCTByioT 17; 13,21 
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rpaaycoB vtomhchhoh aoaroTH h 20;58,21 rpaaycoB nepHoanaecxoro aBHaceHna 60 . 
iiojiOBHHa nonaTHoro aBnaceHna oxa3biBaeTca paBHoft 9;56,46 rpaaycaM 
[27;10,7 - 17; 13,21 ] h npH6aH3HTeahHO 40 a«aM 61 , a Bee nonaTHoe aBHaceHne 
cocTaBHT 19;53,32 rpaaycoB h 80 a«eH. 

CorjiacHo BbiaHcaeHHaM HaHMeHbiuero paccroaHHa npocracJ)epe3 [coot- 
BeTCTByiomHH npHpaipeHHio apryMeirra b 1 rpaayc ] npa yToaHeHHOM onpeae- 
jieHHH [cKopocTeft] OKa3HBaeTca paBHNM HV 3 mecTHaccaTu m. BcaeacTBHe aroro 
OTHoiueHHe @Z k zr 6yaer tbkhm ace, icaic y 1; 12,40 k 0;40,11 62 , a OTHOiueHHe 
Er k TZ — K3K y 3;5,31 x 0;40,11; coaepacamunca Meacay hhmh 
npaMoyrojibHHK paBeH 2;4,14. M aaaee, OTHoiueHHe TA k AH 6yaer t3khm 
ace, KaK y 54;20 k 39;30, a OTHoiueHHe Ar x TH — icaic y 93;50 k 14;50; 
coaepacaipHHca Meacay hhmh npaMoyroabHHK 6yaeT paBeH 1391;51,40. H 3 
noayaeHHoro [npn ae-fieHHH 1391;51,40 Ha 2;4,14] aacTHoro 672; 13 xBaapaTHUH 
KopeHb 25;55,38, 6yayan yMHoaceH Ha yxa3aHHwe Bbimue OTHOiueHna npaMbix 
©Z h Zr, npn 3aaaHHbix ancaoBux 3HaaeHnax TA h AZ aaeT a^a @Z 
BeanaHHy 31 ;24,3, aaa TZ — 17;21,51, a rjisi Been T@ — 48;45,54 thkhx 
ace aacreM. BcaeacTBHe aToro npn ycTaHOBaeHHwx OTHouieHHax [xaTeTOB ] k 
K aacaoft h 3 ranoTeHy3 AZ h AT, npHHHTbiM 3 a 120, npaMaa Z0 cTaHOBHTca 
paBHoii 95;23,42, a T© — 107;42,7 tbxhm ace aacTaM. M 3 ayr naa hhmh 
croamaa Ha Z0 paBHa 105;18,10 rpaaycaM, a Ha T9 — 127;40,22 rpaaycaM 63 . 
B cooTBeTCTBHH c 3thm yroa ZA© paBeH 52;39,5 rpaaycaM, xaxHx b aeTbipex 
npaMbix yraax coaepacnTca 360, a yroa EA© — 63;50,11 t3khm ace rpaaycaM. 
OcraiomHHCa [nocae BwaHTaHHa yraa ZA© H3 90 rpaaycoB ] yroa ZrA 
nonaTHoro aBnaceHna, o6ycaoBaeHHoro co6cTBeHHOH cxopocTbio naaHeTbi [Ha 
annuHKae], 6yaeT paBeH 26;9,49 rpaaycaM, a yroa ZAH BnanMOH aHOMaann — 
11; 11,6 rpaaycoB. Flo othoui eH hhm [CKopocren ] b nepnree hm cooTBeTCTByioT 
20;33,42 rpaaycoB yToaHeHHOH aoaroTw h 16;52,52 rpaaycoB nepnoaHaecKoro 
aBnaceHna 64 . IloaoBHHa nonaTHoro aBHaceHHa noayaaeTca phbhoh 5;36,7 
rpaaycaM [26;9,49 - 20;33,42] h npn6aH3HTeabHO 321/4 a«aM 65 , a Bee nonaTHoe 
aBHaceHne coct3bht 11; 12,14 rpaaycoB h 641/2 ana. 

5. OnpeaeaeHHe nonaTHbix aBHaceHHH BeHepw 

y naaHeTH BeHepa npn BbiancaeHHax aaa cpeaHero paccroaHHa OTHoiueHHe 
0Z k Zr [pnc. 12.11 ] noayaaeTca thkhm ace, xax y 1 k 0;37,31 66 , a OTHoiueHHe 
Er k TZ — xax y 2;37,31 k 0;37,31; coaepacamnnca Meacay hhmh 
npaMoyroabHHK paBHaeTca 1;38,30. Othouichhc TA k AH 6yaeT t3khm ace, 
xax y 60 x 43; 10, a Ar x TH — xax y 103; 10 x 16;50; coaepacaipHHca 
Meacay hhmh npaMoyroabHHX 6yaeT paBeH 1736;38,20. M 3 noayaaromeroca [npn 
aeaeHHH 1736;38,20 Ha 1;38,30] aacTHoro 1057;50,6 67 XBaapaTHUH xopeHb 
6yaeT paBeH 32;31,29. YMHoacHB ero Ha npHBeaeHHoe OTHoiueHHe npaMux 
0Z h Zr, noayaHM, hto a^ia 3aaaHHbix BeananH TA h AZ jimmu ©Z paBHa 
32;31,29, TZ — 20;20,11, a bch T© — 52;51,40 t3xhm ace aacraM. BcaeacTBHe 
aroro, ecan xaacayxi H3 rnnoTeHy3 AZ h AT npHHaTb 3 a 120, to Z0 craHeT 
paBHOH 90;24,58, a T© — 105;43,20 t3khm ace aacraM. M 3 ayr «aa hhmh 
croamaa Ha Z0 6yaeT 97;47,0 rpaaycoB, a Ha T© — 123;31,49 rpaayca. B 
cooTBeTCTBHH c 3Thm yroa ZA© 6yaeT paBeH 48;53,30 rpaaycaM, xaxnx b 
aeTupex npaMbix yraax HMeerca 360, a yroa TA© — npn6aH3HTeabHO 61;45,54 
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TaKOMy *c rpaaycy. OcraxjmHHCa [nooie BuaHTaHHa yrjia TA0 H3 90 rpa/jycoB ] 
yroji ZrA nonaTHoro ABiixceHHa, o6ycnoaaeHHoro coOctbchhoh CKopocTbio 
anaHCTH, 6 vact paBeH 28; 14,6 rpaaycaM, a yrcwi ZAH [cpeflHeft] aHOMajiHH — 
12;52,24 rpaaycaM [yroji FA© — yroji ZA©]. Ilo ynoMaHyTOMy OTHomeHHio 
ICKopocTciil Ha cpeflHeM [paccroaHHH ] hm cooTBeTCTByeT nepeMemeHHe no 
IcpcaHCH | flojiroTc 20;35,19 rpaaycoB 68 . FIcvioBHHa nonaraoro ABHxceHHa 
nonyaaerca pubhoh 7;38,47 rpaaycaM [28; 14,6 - 20;35,19 ] h npn6jiH3HTenbHo 
201 / 21/3 flHaM 69 , a Bee nonaraoe ABHxceHHe coct3bht 
15; 17,34 rpaaycoB h 41^3 aeHb. 

Jlaa Toaex croaHHik b6,ih3h anorea paccToaHHe 
naaHeTW 6yaeT npn6jiH3HTejibHo Ha 0;5 nacre ii ot 
cpeaHero paccroaHHa MeHbine HanOojibuiero h 6ojibine 
HaHMeHhinero 70 . 

CoraacHo pacaeTaM rji a HaHOojibiuero paccroaHHa 
npocra4>epe3 [cooTBeTCTByiomHH 1 rpaaycy ] npn 
yToaHeHHOM 3HaaeHHH [cxopocreii] OKa3NBaeTca paB- 
HbiM 21/3 mecTHaecHTHM. BcneacTBHe aroro otho- 
ineHHC ©Z k Zr 6yaeT t3khm ace, icaic y 0;57,40 
k 0;39,51 71 , a oTHouieHHe Er k rZ — icaic y 2;35,11 
k 0;39,51; coaepxamuHca Mexcay hhmh npaMoy- 
roabHHK 6 yaer paBeH 1;43,4. Othouichhc TA k 
AH 6yaeT TaxHM xce, icaic y 61; 10 k 43; 10, a 
0 TH 0111 CHHC Ar k Hr — Kax y 104;20 k 18;0; 
coaep>icamHHCH mokav hhmh npaMoyrcuibHHx 6yaeT paBeH 1878;0. H 3 
ncuxyaeHHoro [npn aeaeHHH 1878 Ha 1;43,4] aacTHoro 1093; 16,23 xBaaparawH 
KopeHb 6yaeT paBeH 33;3,53. Ymhoxchb ero Ha BbiuienpHBeaeHHoe OTHouieHHe 
npaMUX 0Z h Zr, noayaHM, hto npn 3aaaHHbix hhcjiobux 3HaaeHHax TA h 
AZ BeanaHHa 0Z 6y fl eT 31;46,44, rZ — 21;57,38, a B ca T© — 53;44,22 
t3khx ace aacra, BcneacraHe 3Toro, earn xaxcayio H3 rnnoTeHy3 AZ h AT 
npHHHTb 3 a 120, to Z© nojiyaHTca paBHoii 88;20,34, a T© — 105;25,44 t3khm 
ace aacTaM. H 3 ayr Haa hhmh croamaa Ha Z© paBHa 94;48,54 rpaaycaM, a 
Ha T© — 122;56,27 rpaaycaM. B cooTBeTCTBHH c 3thm yroji ZA© 6yaeT paBeH 
47;24,27 rpaaycaM, xaxnx b aenapex npaMUX yraax coaepacHTca 360, a yroji 
FA© — 61 ;28,14 raxoMy ace rpaaycy. OcraiomHHca [nocjie BuaHTaHHa yr/ia 
TA0 H3 90 rpaaycoB ] yroji ZrA nonaTHoro ABHaceHHa, o6ycjioBjieHHoro 
co6cTBeHHOH CKopocTbio njiaHeTbi, 6yacr paBeH 28;31,46 rpaaycaM, a yroji 
ZAH bhahmoh aHOMajiHH — 14;3,47 rpaaycaM [yroa FA© — yro/i ZA0]. 
CorjiacHo OTHomeHuaM [cxopocreii] ana anorea hm cooTBeTCTBy iot 20; 19,3 rpaaycoB 
yTOHHeHHOH flonrora h 21 ;9,3 rpaayc nepnoAHaecxoro ABHaceHna 72 . rioaoBHHa 
nonaTHoro flBHxceHHa nonyaaerca paBHOH 8; 12,43 rpaaycaM [28;31,46 - 
— 20; 19,3] h npH6jiH3HTejibHO 21V2 a hi ° 73 > a ace nonaTHoe ABHaceHHe SyaeT 
paBHo 16;25,26 rpaaycaM h 43 asaM. 

CorjiacHo BbiancjieHHaM aaa HaHMeHbinero paccroaHHa npocra<})epe3 [coot- 
BeTCTByioniHH npnpameHHK) apryMeHTa b 1 rpaayc] npn yToaHeHHH [3HaaeHHH 
cxopocreii] SyaeT paBeH TeM ace 21/3 iuecTHaecaTHM. BcneacrBHe 3Toro 
OTHouieHHe Z@ k Zr 6 yaeT tbkhm xe, xax y 1;2,20 k 0;35,11 74 , a OTHouieHHe 
Er k TZ — xax y 2;39,51 x 0;35,11; hx npoH3BeaeHHe 6 yaer 1;33,44. 
OTHouieHHe FA x AA Taxoe ace, xax y 58;50 x 43; 10, a OTHouieHHe Ar x 
FH Taxoe ace, xax y 102;0 x 15;40; hx npoH3BeaeHne SyaeT paBHo 1598;0. 
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H 3 nojiyaeHHoro [npH flejieHHH 1598 Ha 1;33,44] aacTHoro 1022;54,7 
KBaapaTHHH KopeHb 6yfler paBeH 31;58,58. Ymhojkhb ero Ha npHBeaeHHoe Bbirne 
OTHomeHHe @Z k ZT, noAyaHM, hto npn 3aaaHHHX hhcjiobmx 3HaaeHHax 
TA h AZ BejiHHHHa @Z 6yaeT paBHa 33;13,36, TZ — 18;45,16, a bch T@ — 
51;58,52 TaKoft ace aacTH. BcjieflCTBHe aroro, earn npHHHTb 3a 120 Kaamyio 
H3 rHnoTeHy3 AZ h AT, to Z0 noAyaHTca paBHoii 92;22,3, a T0 — 106; 1,23 
TaKHM ace aacTHM. H 3 Ayr Ha a hhmh croamaa Ha Z© paBHa 100;39,34 rpaAycaM, 
a Ha T© — 124;8,22 rpaAycaM. B cootbctctbhh c 3thm yroji ZA0 6yaeT 
paBeH 50; 19,47 rpaAycaM, xaxHx b aerbipex npaMHx yrjiax coAepacnTca 360, 
a yroji FA© — 62;4,11 TaKHM ace rpaAycaM. OcraromHHca [nocjie BHanTaHHa 
yivia TA0 03 90 rpaflycoa ] yma ZFA nonaTHoro ABnaceHna, o6ycjiOBjieHHoro 
co6cTBeHHofi CKopocTbio njiaHeTH, 6y«eT paBeH 27;55,49 rpaAycaM, a yroji 
ZAH bhahmoh aHOMaJiHH — 11;44,24 rpaAycaM [yroji TAG) — yroji ZA0 ]. 
CorjiacHo oTHomeHHio [cKopocreii ] b nepHree hm cooTBeTCTByioT 20;53,30 
rpaaycoB yroHHeHHoro ABnaceHna no flOJirore, a no cpeflHen AOJirore — 20;4,30 
rpaaycoB 75 . IIojioBHHa nonaTHoro ABnaceHna noAyaaeTca BCJieflCTBHe aroro 
paBHoft 7;2,19 rpaAycaM [27;55,49 - - 20;53,30] h npn6AH3HTejibHo 201/3 
Ahhm 76 , a Bee nonaTHoe ABHaceHHe — 14;4,38 rpaAycaM h 40^3 A«hm. 

6. Onpeae;ieHHe nonaTHbix abhjkchhh Mepxypwa 

y Mepxypna npn BHancjieHHax a^a cpeflHero paccToaHHa OTHomeHHe 0Z 
k Zr [pHc. 12.12] noAyaaerca TaKHM ace icaic OTHomeHHe 1 k 3;9,8 77 , a 
OTHomeHHe Er k TZ — xax 5;9,8 k 3;9,8; hx npoH3BeAeHHe paBHO 16; 14,27. 
OTHomeHHe TA k AH 6yaeT TaKHM ace, xax y 60 k 221/2, OTHomeHHe Ar k 
TH — Kax y 82;30 k 37;30; hx npon3BeAeHHe 6yaeT 
paBHO 3093;45. KBaapaTHHH KopeHb H3 noAyneHHoro 
[npn AejieHHH 3093;45 Ha 16; 14,27] nacrHoro 
190;29,31 6yaeT pasHo 13;48,7. YMHoacHB ero Ha 
npHBefleHHoe OTHomeHHe npaMwx ©Z h Zr, no- 
AyHHM, HTO npH 3aflaHHHX HHCJIOBblX 3HaMCHH5IX 

TA h AZ npaMaa ©Z 6yaeT paBHa 13;48,7, Zr — 
43;30,24, a bch r© — 57; 18,31 TaKHM ace nacraM. 
BcjieacTBHe aroro, ecriH npHHHTb Kaamyio H3 rnnoTe- 
Hy3 AZ h AT 3 a 120, to Z© noAyaaeTca paBHOH 
73;36,37, a T© — 114;37,2 TaKHM ace aacTHM. H 3 
Ayr croamaa Ha Z© paBHa 75;40,28 rpaAycaM, a Ha 
T© — 145;32,52 rpaAycaM. BcjieACTBHe aToro yroji 
ZA© 6yAer paBeH 37;50,14 rpaAycaM, k3khx b 
aeTbipex npaMbix yrAax coAepacnTca 360, a yroA 
©AT — 72;46,26 TaKHM ace rpaAycaM. OcraiomHHCH 
[nocjie BHHHTaHHH yrjia ©AT H3 90 rpaAycoB] yroji ZrA nonaTHoro ABnaceHna 
ot co6crBeHHOH CKopocTH njiaHeTH 6yAeT paBeH 17; 13,34 rpaAycaM, a yroji 
aHOMaJiHH ZAH [yroA ©AT- yroji ZA©] — 34;56,12 rpaAycaM. CorjiacHo 
yKa3aHHOMy oTHomeHHio [cKopocTefi] eMy cooTBeTCTByioT 11 ;4,59 rpaAycoB 
ABnaceHna no [cpeAHefi ] AOAroTe 78 . Hjih noAOBHHH nonaTHoro ABHaceHHH [nocjie 
BHaHTaHHa 11 ;4,59 H3 17; 13,34] ocraeTca 6;8,35 rpaAycoB h npn6AH3HTeAbHO 
II 1/4 AHefi 79 , a Bee nonaTHoe ABHaceHHe cocraBHT 12;17,10 rpaAycoB h 22V2 ahh. 
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ripH BUHHOieHHHx aah HaH6oAbiuero paccTOHHHH, T.e. Koraa yroHHeHHaa 
aojiroTa otctoht Ha 11 rpaaycoB ot anorea, xotophm cooTBeTCTByioT 
npH6jiH3HTejibHO 111/2 rpaaycoB cpe^Hero aBaxemsi, npocracJ)epe3 aah yroa- 
HeHHH [OTHOUieHHH CXOpOCTCH ] OXa3HBaeTCH paBHbIM npH6jIH3HTeJIbHO 21/3 
mecTHflecHTUM Ha 1 rpaflyc [aHOMajiHH ] 80 . Bcacactbhc aroro oTHouieHHe ©Z 
k Zr 6yaeT t3khm xe, xax y 0;57,40 k 3;11,28 81 , oTHouieHHe Er k TZ — 
Kax y 5;6,48 k 3; 11,28; hx npoH3BeaeHHe 6yner paBHO 16; 19,2. OTHomeHHe 
TA k AH Syaer t3khm xe, xax y 68;36 82 k 22;30, a OTHouieHHe Ar k TH — 
xax y 91;6 k 46;6; hx npoH3BeaeHHe 6yaeT paBHO 4199;42,36. H 3 noAyaeHHoro 
[npH /jejieHHH 4199;42,36 Ha 16;19,2] aacTHoro 257;22,44 KBa/ipaTHUH xopeHb 
6yaeT paBeH 16;2,35. Ymhoxhb ero Ha npHBeaeHHoe OTHouieHHe npaMux 0Z 
h Zr, nojiyaHM npH 3aflaHHux hhcjiobmx 3HaaeHHax FA h AZ, hto BeAHaHHa 
0Z paBHaeTca 15;25,9, ZF — 51;13,43, a bch T© — 66;36,52 t3khm xe 
aacTHM. Bcacactbhc SToro, earn xaxAyio H3 rHnoTeHy3 ZA h AT npHHHTb 3a 
120, to Z0 noAyaHTca paBHofi 82; 14,8, a T© — 116;31,36 T3khm xe aacTHM. 
M3 Ayr HaA hhmh croaiuaa Ha Z0 paBHa 86;31,4 rpaAycaM, a Ha ©r — 
152;27,56 t3khm xe rpaAycaM 83 . B cootbctctbhh c othm yroA ZA© 6yAeT 
paBeH 43; 15,32 rpaAycaM, xaxnx b aerbipex npaMux yrAax coAepxHTca 360, 
a yroA ©AT — 76; 13,58 t3khm xe rpaAycaM. OcTaiomHeca [nocAe BuaHTaHHa 
yrAa ©AT H3 90 rpaAycoB] yroA ZrA nonaTHoro ABHxeHHa ot co6ctbchhoh 
cxopocTH nAaHeTu 6yAeT paBeH 13;46,2 rpaAycaM, a yroA ZAH bhahmoh 
aHOMaAHH [yroA ©AT - yroA ZA© ] — 32;52,26 rpaAycaM 84 . Flo OTHoiueHHaM 
[cKopocTeft] b anoree hm cooTBeTCTByioT 9;48,51 rpaAycoB yToaHeHHoft AOAroThi 
h 10; 16,51 nepHOAHaecKoft 85 . Hah noAOBHHbi nonaraoro abhxchhh ocTaeTca 
3;57,11 rpaAyca [13;46,2 - 9;48,51 ] h npH6AH3HTCAbHo IO 1/2 ahch 86 , a Bee 
nonaTHoe abhxchhc 6yAeT 7;54,22 rpaAycoB h 21 AeHb. 

CorAaCHO BhmHCAeHHHM AAH HaHMeHbUlHX paccTOHHHH, KOTOpue nOAyaaiOTCH 
npH yAaAeHHHx Ha 120 rpaAycoB cpeAHero abhxchhh ot anorea, npocracJ)epe3 
[Ha 1 rpaAyc apryMeHTa ] npn yToaHeHHH [3HaaeHHH cxopocreH ], noAyaaroiuHHca 
ot npn6aBKH 11 rpaAycoB c xaxAOH CTopoHbi ot nepHrea, 6yAeT paBHHTbca 
npn6AH3HTeAbHO II /2 UieCTHAeCHTOH 87 . BCACACTBHe 3TOTO OTHOUieHHe ©Z k ZF 
6y act t3khm xe, xax y 1;1,30 k 3;7,38 88 , a OTHouieHHe EF k FZ — xax y 
5; 10,38 k 3;7,38; h hx npoH3BeAeHne 6yner 16; 11,25. OTHouieHHe FA k AH 
Taxoe xe npH6AH3HTeAbHo, xax y 55;42 89 k 22;30, a oraouieHne Ar k TH — 
xax y 78; 12 x 33; 12; hx npoH3BeA€HHe 6yaer 2596; 14,24. M 3 noAyaeHHoro [npn 
AEAeHHH 2596;14 Ha 16;11,25 ] aacTHoro 160;31,29 xBaAparauH xopeHb 12;39,48, 
6yAyaH yMHoxeH Ha npHBeACHHoe OTHouieHHe ®Z x Zr, npn yxa3aHHux 
hhcaobux 3HaaeHHax TA h AZ nun ©Z AaeT 12;58,47, ana Zr — 39;36,4, 
a ann Bceii r® — 52;34,51 Taxne xe uacra. BcAeACTBne ototo, ecAH xaxAyio 
H3 rnnoTeHy3 AZ h AT npHHHTb 3 a 120, to 0Z 6yAeT paBHa 69; 13,31, a 
©r — 113; 16,48 t3xhm xe aacTHM. H 3 Ayr CToauiaa Ha ®Z paBHa 70;27,44 
rpaAycaM, a Ha ©F — 141;28,14 rpaAycy. B cootbctctbhh c 3thm yroA ©AZ 
6yAeT paBeH 35; 13,52 rpaAycaM, xaxnx b aerapex npaMux yrAax coAepxHTca 
360, a yroA — 70;44,7 t3khm xe rpaAycaM. M 3 ocTaroiunxca [nocAe BuaHTaHHa] 
yrcui ZrA [90 - yroA ®AT ] nonaTHoro abhxchhh ot co6ctbchhoh cxopocrn 
nAaHeTu 6yAeT paBeH 19; 15,53 rpaAycaM, a yroA ZAH bhahmoh ahombahh 
[yroA ©AT - yroA ©AZ] — 35;30,15 rpaAycaM. Ilpn 33A3HHOM othouichhh 
[cxopocreii ] hm cooTBeTCTByioT 11;39,30 rpaAycoB yroaHeHHOH AOArorbi h 11;21,30 
rpaaycoB nepHOAHaecxoii 90 . ZIah hoaobhhh nonaTHoro ABHxeHHa ocracrca 7;36,23 
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rpaaycoB [19; 15,53 - 11;39,30 ] h npn6aH3HTeabHO Hl /2 aHeft 91 , a Bee nonaraoe 
aBHaceHHe 6yaeT 15; 12,46 rpaaycoB h 23 ana. 

BbIHHCJieHHbie BeJIHHHHbl [nonHTHHX flBHXeHHH] npH6jIH3HTejIbHO COOTBeT- 
CTByioT nojiyaeHHhiM H3 Ha6ax>aeHHH aaa xaacaoii H3 njiaHeT. 

HaHHbie OTHOCHTejIbHO BejIHMHH aBHXCeHHH no aOJirOTe ans HaH6oabIUHX h 
H aMMeHbiuHx paccToaHHH mw Hainan caeayiomHM o6pa30M 92 . J3.JIH HaH6ojibuiero 
paccToaHHa, HanpHMep, Mapca, mw noxa3aan 93 , hto BwawMaa ayra 3nHu,HKaa 
ot xaxcaoro H3 ctohhhh ao onno3HUHH, T.e. HaOaioaeHHaa H3 ueHTpa 3oanaxa 
[oTHocHTcabHo HCTMHHoro anorea snnuHKna ], paBHa 22; 13,19 rpaaycaM. 
CooTBeTCTByioiuaa evi Bejiumraa cpeaHero aBH>xeHHa no aoaroTe coraacHo 
0 TH 0111 CHH 10 [cxopocren] 1 k 1;3,11 cocraBaseT npn6aH3HTeabHO 21; 10 rpaayc. 
Oanaxo nocacaHaa BeananHa He npeacraBaaeTca tohhoh BcaeaCTBHe Toro, hto 
yxa3aHHwe cooTHomeHMa cxopocreii, xoTopwe mw ycTaHOBwaw aaa ctohhhh, He 
ocTaioTca hch3mchh wmh b TeneHHe Bcero nonaTHoro aBHXceHHa. Ohh, oaHaxo, 
hc OTaHaaiOTca ot hctmhhwx Ha croabKO, mto6w cooTBeTCTByiomHH hm 
npocTa(J)epe3, paBHwn npH6aH3HTeabHO 3;45 rpaaycaM, oTaHaaaca Ha xaxyro- 
Hw6yab cyiuecTBeHHyK) BeanaHHy [ot HCTMHHoro 3HaaeHHa]. EcaH mw othhmcm 
ero ot 22; 13,19 rpaaycoB Ha onnuHxac (Tax xax Ha HaH6oabiiiHx paccTOaHHax 
BMawMwe aBHaceHwa no onnuHxay 6yayr 6oabine nepnoanaecKHx), to 
cooTBCTCTByiomee nepnoaimecxoe aBHxeHHe no aHOMaann ot oaHoro H3 ctohhhh 
ao onno3HuHM oxaaceTca paBHWM 18;28,19 rpaaycaM. Flo OTHouieHnaM cpeaHHx 
aBMJKCHMH eMy cootb eTCTByioT 20;58,21 rpaaycoB nepnoanaecKOM aoaroTW. Mw 
Bocnoab3yeMca hm xax ToaHWM bmccto 21; 10. Othhb ot Hero 3;45 rpaayca 
npocTa<J)cpc3a, KOTOpwH npw6aM3MTeabHO ocraeTca t3khm ace h 3aecb, nocxoabxy 
b HaH6oabuiHx yaaacHHax BHaHMwe aBHaceHna no aoaroTe 6yayT MeHbine 
nepHoaHaecKMx, mw HaiiacM bhhhmoc asnaceHMe no aoaroTe aaa npHBeaeHHoro 
bwuic yaaacHHa, a hmchho 17; 13,21 rpaaycoB 94 . 

7. IlocTpoeHHe Ta6anuw ctohhhh 

J\jih 6oaee yaoOHoro nccacaOBaHna Bonpoca o tom, b k3kom Toaxe Ha 
onHuHxae HaxoaHTca xaacaaa naaHeTa, xoraa oHa xaxceTca ocTaHOBHBUieHca, 
aaa noaoxeHHH b nHTCpsaae Mcacay cpeaHHM paccroaHneM h HaH6oabuiHM na h 
HaMMCHbiiiHM paccTosiHMeM, mw nocTponan Ta6aHuy, coaepacamyio 31 CTpoxy 
m 12 cTOa6u,OB. H 3 hhx aaa ncpBwx croa6aa coaepxcaT 3HaneHHa cpeaHeii 
aoaroTW aepc3 6 rpaaycoB coo6pa3HO pacnoaoxceHHK) b apyrnx Ta6aHu,ax, a 
accMTb caeayiomMX cToa6uOB aax>T aaa xaacaoH H3 nara naaHeT BeanaHHW 
yToaHCHHOH aHOMaaHM, OTcaHTWBacMwe ot bh^hmux anoreeB anHuHxaoB, 
npwacM b xaacaOM cayaae nepBwe CToa6uw aaxyr aHOMaann aaa nepBWx ctohhhh, 
a BTOpwe — aaa BTopwx. Mx BeanaHHW mw onpeaeanan Ha ochob3hhh 
noayaeHHwx bwuic 3HaaeHMH aaa cpeaHHx, HaHMeHbuinx h HaH6oabuiHx 
paccToaHHH, a Taxace pa3HocTen othx 3HaaeHHH Ha npoMeJxyronHwx pac- 
CToaHMax. 06 othx pa3Hocrax mw yace roBopnaH npn onpeaeaeHHH mecTHae- 
caTwx aoaeii BocbMoro CToa6ua b Ta6aHuax aHOMaann, Tax xax aaa xaacaoro 
M3 3HaacHHH nepMOaHHecxoH aoaroTW BMecre c HaH6oabuieH pa3HOCTbio BHawMOH 
aHOMaann mw onpeaeanaH paccToaHHa anHHHxaoB, Ha xoTopwx 6oabine Bcero 
ycMaTpMBaioTca pa3anana ctohhhh 95 . Flpeacae Bcero, nocxoabxy onpeaeaeHHwe 
aaa anoreeB m nepwreeB nonaniwe aBMaceHHa He coaepacaT ctohhhh, noay- 
aatomHxca, xoraa ueHTpu annuHxaoB HaxoaaTca b chmhx anoreax h nepHreax, 
ho ohh otctoht ot hhx Ha HexoTopoe onpeaeaeHHoe aaa xaacaoii naaHeTW 
paccroaHMC, to mw noayanaH 3HaaeHHa [BHaHMOH aHOMaann ZAH], cootbctct- 
Bytomne aiMMM nepHreHM h anoreaM, caeayromHM o6pa30M 96 . 
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Taic KaK aaa CaTypHa h lOnirrepa paccroaHHa [rA] anHUHxaoB 
HenocpeaCTBeHHo b anoreax h nepHreax hhhcm cymecTBeHHUM He OTAHaaiOTCa 
ot Tex, KOTopbie nojiyaaiOTCa na ycTaHOBjieHHbix Bbiuie paccToaHHax ot anorea 
h nepHrea, to noayaeHHNe ansi hhx 3naaeHHa aHOMajiHH, oTCHHTMBaeMMe ot 
bhahmmx anoreeB anHUHxaoB, mm noMecraaH b cooTBeTCTByioiHHx CTpoxax, T.e. 
fljia anoreeB — b CTpoxax c hhcjiom 360, a ansi nepnreeB — b crpoxax c 
hhcaom 180. Kax 6 hao noxa3aHo, ansi CaTypHa paccToaHHe b anoree 
oKCueHTpHaecKoro xpyra ot nepnrea anHnnxaa coCTaBjiaeT npH6jiH3HTejibHo 
67; 15 rpaaycoB, a b nepnree — 64;31 rpaayca 97 ; ansi lOnHTepa sto paccToaHHe 
b anoree paBHaeTca 55;55 rpaaycaM, a b nepwree — 52;49 rpaaycaM 98 . 
CooTBeTCTByromne hm 3HaneHna paccroaHHH ot anoreeB anHUHxaoB mm aaa 

497 yjoScTBa noMecTHjin b caeayiomHx neTMpex croa 6 itax aoaroTM b cootbctct- 
ByromHx CTpoxax, a hmchho b crpoxe c hhcaom 360 anorea b TpeTbeM CTOJi 6 n,e 
mu nocT3Bnjin 112; 45 rpaaycoB ansi nepBoro CToaHHa CaTypHa, a b 
neTBepTOM — 247; 15 rpaaycoa fljia BToporo CToaHHa. Tohho Tax jxe b naTOM 
CTOJi 6 ue mu noCTaBHjiH 124;5 rpaayca ana nepBoro CToaHHa lOnHTepa, b 
inecTOM — 235;55 rpaaycoB aaa BToporo CToaHHa. B crpoxax, HMeronjax hhcao 
180 aaa nepnrea, caeaya TOMy xe nopaaxy, mm noMecTHAH 115;29 h 244;31 
rpaaycoB n tohho Tax ace 127; 11 h 232;49. 

B cayaae Mapca mm noxaaaan", mto xoraa ueHTp annuHxaa HaxoaHTca 
Ha paccToaHHH 20;58 rpaaycoB cpeaHen aoaroTM ot anorea axcueHTpa, naaneTa 
coBepmaeT CToaHHa, Haxoaacb Ha 22; 13 rpaaycax [no aHOMaann ] ot bhahmoto 
nepHrea annuHxaa. B cpeaHeM paccroaHHH cooTBeTCTByiomee 3HaneHHe 
paBHaeTca 16;51 rpaaycaM, noaTOMy pa3H0CTb cocraBHT 5;22 rpaaycoB. Ecan 
?xe cpenHee paccToaHHe npHHHTb 3a 60, to Hanfioabinee 6 yaeT paBHHTbca 66, 
h pa3H0CTb no cpaBHeHHio co cpeaHHM paBHa 6. B yxa3aHHOM ace noaoaceHHH 
anorea 100 sto paccToaHHe [rA] 6 yaeT 65;40, Tax mto pa3H0CTb no cpaBHeHHio 

498 co cpenHHM paccToaH h eM 6yacr 5;40. Ymhojxhb 6 Ha 5;22 h pa3aeaHB 
noayaeHHoe Ha 5;40, mm nanaeM npn6aH3HTeabHO 5;41 rpaaycoB pa3HocTH b 
caMOM anoree no cpaBHeHHio co cpeaHHM paccToaHneM. TaxHM o6pa30M, ot 
BHaHMoro nepnrea annuHxaa noaynaeTCa paccroaHne 22;32 rpaayca [16;51 + 
+ 5;41 ], ot anorea b nepBOM croaHHH — 157;28 rpaaycoB, xorepMe mm CTaBHM 
b ceabMOM cToa6ue b crpoxe, cooTBercrByiomeH 360, a bo btopom croaHHH — 
202;32 rpaayca, xoropMe mm craBHM b BOCbMOM croa6ue b toh ace caMoft crpoxe 101 . 

Tohho Tax ace, xoraa uewrp annunKaa otctoht ot nepnrea [axcueHTpa] 
Ha 16;53 rpaaycoB cpeaHen aoaroTM 102 , naaHera Mapc coBepinaeT CToaHHa, 
Haxoaacb Ha 11; 11 rpaaycax [no aHOMaann] ot bhahmoto nepnrea anHUHXjia, 
Tax a to no cpaBHeHHio co cpeaHHM paccToaHneM noaynaeTCa pa3HocTb 5; 40 
rpaaycoB [16;51 — 11; 11J. H 3 paccroaHHH ace HaHMeHbinee cocTaBaaeT 54 Taxne 
aacra, HMea pa3HHiry 6 nacreH no cpaBHeHHio co cpeaHHM. B yxa3aHHOM ace 
noaoaceHHH ot nepnrea 3Xcu,eHTpa oho paBHo 54;20, Tax hto no cpaBHeHHio 
co cpeaHHM paccToaHneM noayaaeTca pa3Hocn> 5,’40. B caMOM nepnree mm 
HM eeM pa3HocTb 6 nacrei!, BcaeacTBne aero mm noayaaeM ot bhahmoto nepnrea 
annuHxaa paccToaHHe 10;51 rpaaycoB 103 , ot anorea b nepBOM CToaHHH — 169;9 

499 rpaaycoB, a bo btopom — 190;51. 3th 3HaaeHna mm noMeinaeM b CTpoxe aaa 
180 rpaaycoB b cooTBeTCTByiomHx croa6uax. 

flaa BeHepbi mm noxa3aaH 104 , hto Ha paccToaHHH [n,eHTpa annuHxaa] b 
21 ;9 rpaayc cpeaHen aoaroTM ot anorea [axcueHTpa] naaHeTa coBepinaeT 
CToaHHa, Haxoaacb Ha 14;4 rpaaycax [no aHOMaann] ot bhahmoto nepnrea 
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ariHUHiuia. IlocKOJibKy b cpeaHeM paccroHHHH ee noaoaceHHe cooTBeTCTByeT 
nepeMemeHHio b 12;52 rpaaycoB, noaynaerca pa3HocTb 1; 12 rpaayc. Ecjih *e 
cpeaHee paccroaHHe npHHaTb 3a 60, to HanOoabinee 6yaeT paBHarbca 61; 15, 
h pa3HHua no cpaBHeHHio co cpeaHHM 6yaeT 1; 15. B yica3aHHOM *e yaaaeHHH 
ot anorea sto paccroaHHe paBHo 61; 10, h pa3HHu,a no cpaBHeHHio co cpeaHHM 
6yaeT 1; 10. Ymhoxchb 1;15 Ha 1; 12 h pa3aeanB noayneHHoe Ha 1; 10, mu 
HaftaeM, hto Ha caMOM anoree pa3Hnu,a [no aHOMaann] paBHa 1; 17 no cpaBHeHHio 
co cpeaHHM paccroaHHeM. TaKHM o6pa30M, ot BHaHMoro nepnrea onnuHicaa 
noaynaeTca 14;9 rpaaycoB, a ot anonea — 165;51 rpaaycoB ana nepBoro 
CToaHHa, hto mu h noMemaeM b aeBaTOM CToa6ue b CTpoKe aaa 360 rpaaycoB. 
flaa BToporo CToaHHa mu 6yaeM HMeTb 194;9 rpaayca, KOTopue mu noMeuiaeM 
b aecaTOM CToa6ue b to# *e caMoii CTpoKe. 

rioao6Ho 3TOMy, Koraa annunica otctoht ot nepHrea sKCuempa npH- 
6aH3HTeabHo Ha 20 rpaaycoB b cpeaweM aBHxceHHH no aoaroTe 105 , naaHeTa 
[BeHepa] coBepinaeT CToaHHa, Haxoaacb Ha 11 ;44 rpaaycax ot BHaHMoro nepHrea 
annuHKaa, Tax hto no cpaBHeHHio co cpeaHHM paccToaHHeM noaynaeTca pa3HocTb 
1;8 rpaayc. HanMeHbuiee ace paccroaHHe cocraBaaeT 58;45 nacre#, k3khx b 
cpeaHeM [paccToaHHH ] HMeeTca 60, h hx pa3HOCTb 6yaeT paBHa 1; 15. B 
yKa33HHOM ace yaaaeHHH ot nepHrea 3to paccroaHHe cocTaBaaeT 58;50 t3khx 
nacre# h pa3H0CTb no cpaBHeHHio co cpeaHHM 6yaeT 1; 10. Ymhojkhb 1; 15 Ha 
1;8 h pa3aeaHB noayneHHoe na 1; 10, Ha#aeM b caMOM nepnree pa3HHua [no 
aHOMajiHH ] 1; 13 no cpaBHeHHio co cpeaHHM paccroaHHeM. TaKHM o6pa30M 
yaaaeHne ot BHaHMoro nepHrea annuHKaa 6yaeT 11 ;39 rpaaycoB, a ot anorea — 
168;21 rpaaycoB b nepaoM ctohhhh h 191;39 bo btopom, nTo mm h noMecTHM 
b Tex ace caMMx croa6uax b crpoKe, cooTBercrByiome# 180 rpaaycaM. 

Jin a naaHeTH Mepxypn# mm noKa3aan 106 , mo Koraa annuHKa yaaaeH Ha 
10; 17 rpaaycoB cpeaHe# aoaroTM ot anorea aKCuempa, naaHeTa coBepuiaer 
croaHHa, Haxoaacb Ha 32;52 rpaaycax [no aHOMaann ] ot BHaHMoro nepnrea 
3nHu.HK.ia. B cpea«eM paccroaHHH sto yaaaeHne paBHaeTca 34;56 rpaaycaM, 
Tax nro pa3Hocrb noaynnTca paBHo# 2;4 rpaaycaM. Ecan cpeaHee paccroaHHe 
npHHaTb 3a 60, to Han6oabuiee 6yaeT paBHaTbCa 69 TaKHM ace nacraM h 
pa3Hocrb hx paBHa 9. B yxa3aHHOM ace yaaaeHHH ot anorea paccroaHHe 6yaeT 
68;36 h pa3HHn,a no cpaBHeHHio co cpeaHHM paBHa 8;36. YMHoacHB 9 Ha 2;4 
h pa3aeanB noayneHHoe Ha 8;36, Ha#aeM ana caMoro anorea b cpeaHeM 
paccToaHHH pa3HocTb npn6aH3HTeabHo 2; 10 rpaayca. TaKHM o6pa30M, paccroa- 
HHe [no aHOMaann] ot BHaHMoro nepnrea annuHKaa noaynaeTca 32;46 rpaayca, 
a ot anorea — 147; 14 rpaaycoB aaa nepBoro croaHHa; mm hx noMecTHM b 
oaHHHaauaTOM CToa6ue b CTpoKe, cooTBeTCTByioin,e# 360 rpaaycaM. J\na BToporo 
croaHHa 6yaeT 212;46 rpaaycoB, mo mu noMecTHM b aBeHaauaTOM croa6ue b 
to# ace caMoft CTpoxe. 

TonHO Tax ace, Koraa annuHica otctoht ot nepnrea [aKCuempa] Ha 11 ;22 
rpaaycoB cpeaHe# aoaroTM, naanera [MepKypn#] coBepinaeT CToaHHa, Haxoaacb 
Ha 35;30 rpaaycax ot BHaHMoro nepnrea annunicaa 107 . TaKHM o6pa30M, no 
cpaBHeHHio co cpeaHHM paccroaHHeM noaynaeTca pa3HHua 34 uiecTHaecaTMx; 
H3 paccToaHH# HaHMeHbinee coaepacm 55;34 nacre#, khkhx b cpeaHeM HMeeTca 
60, h hx pa3HocTb 6yaeT 4;26. Ha yKa33HHOM ace yaaaeHHH ot nepHrea 
paccroaHHe paBHo npH6aH3HTeabHo 55;42 TaKHM ace nacraM h pa3HHua no 
cpaBHeHHio co cpeaHHM 6yaeT 4; 18. YMHoacHB 4;26 Ha 0;34 h pa3aeaHB 
noayneHHoe Ha 4; 18, Ha#aeM aaa caMoro nepnrea pa3HHuy 0;35 no cpaBHeHHio 
co cpeaHHM paccroaHHeM. BcaeacTBHe 3roro yaaaeHne ot BHaHMoro nepHrea 
anHUHicaa 6yaeT 35;31 rpaaycoB, a ot anorea b nepBOM ctobhhh — 144;29 
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rpaAyca, bo btopom — 215;31, KOTopwe mm h noMecTHM b Tex xe caMHx 
ctoji 6 u, 3 x, ho Tojibxo He b CTpoxe AJia 180 rpaaycoB AOJiroTbi, a b CTpoxax 
AJia 120 m 240 rpaAycoB, Tax xax, no AOxa3aHHOMy, hmchho t 3 khm 3HaaeHHaM 
cooTBCTCTByioT nepiireiiHbie Mccra Ha axcueHTpe njiaHCTbi Mepxypnii. 

CjicAya H3JioxceHHOMy Bbirne, tcmh xe caMbiMH MeToaaMH nojiynaeM 
Pc 13 hoctm h Ana npoMexcyTOHHbix nojioxceHHH [mcxav anoreeM h nepHreeM] 108 . 

npeanojioxcHM, HanpwMep, hto AJia nepBbix ctoahhh TpeOyeTca h3hth 

3HAHCHHA BHAHMOM HHOM3J1HH, KOTA3 CpeAHee nOJlOXCHHe nO AOJirOTe OTCTOHT 

ot anorea Ha 30 rpaAycoB. B otom nojioxeHHH, ecjiH AJia scex njiaHeT caHTaTb 

so ' cpeAHee paccTOsiHue paBHhiM 60 [uacraM ], paccroaHHe onHUHKjia nojiynHTca, 
kak mh noK33ajiH Bbirne, paBHbiM AJia CaTypHa 63;2, AJia lOnHTepa — 62;26, 
AJia Mapca — 65;24, ajih BeHcpw — 61 ;6, AJia MepxypHa — 66;35 109 . TaxHM 
o6pa30M, ajia xaxAoii naaHeTbi pa3Hnu,a no cpaBHeHHio co cpeAHHM paccToaHneM 
6yACT, hto6h hc noBTopaTbca, b toh xe caMoii nocneAOBaTejibHOCTH: 3;2, 2;26, 
5;24, 1;6 h 6;35. Ho b camhx anoreax pa3HocTH paccToaHHH [ueHTpa onMAHxaa 
ot Ha6aiOAaTeaa ] no cpaBHeHHio co cpeAHHMH paccroaHHAMH 6yAyT 6ojibine, 
nocxojibxy ajih Bcex njiaHeT HanncaHHue Bbirne mhcjiobhc 3HaaeHMa paccToaHHH 
6yAyT 6oabuie cpeAHero. B Tex xe eAHHnijax ohh 6yAyT paBHH 3;25, 2;45, 
6;0, 1;15 h 9;0. Tax xax nojiHHe pa3HocTH rpaAycoB bhahmoh aHOMaann b 
anoreax h ajia cpeAHHX paccroaHHH nojiyaaiOTca b toh xe cbmoh nocjieAoaa- 
TeabHocTH paBHbiMH 1 ;23, 1;33, 5;41, 1; 17 h 2; 10 rpaAycaM, to, yMHOXHB 

XaXAyiO H3 3THX BeAHMHH flAa KaXAOH lUiaHeTbl COOTBeTCTBCHHO Ha pa3HHAV 
paccToaHHa no cpaBHeHHio co cpeAHHM (HanpHMep, 1;23 Ha 3;2 [ajih CaTypHa]) 
h pa3AeAHB noayaeHHbie npoH3BeAeHHa Ha pa3HOCTb ajih HaH6oabuiero 

504 paccToaHHa (b HauieM npHMepe Ha 3;25 [ajih CaTypHa]), mm HaftAeM ajih 
xaxAOH naaHeTM b yxa3aHHOM noaoxeHHH no AOJircn-e pa3HOCTH wHcea rpaAycoB 
aHOMaAHH no cpaBHeHHio co cpeAHHM paccTOHHHeM, a HMeHHO 1; 14, 1;22, 5;7, 
1;8 h 1;35. Ho ajih cpeAHHX paccroaHHH ancjia rpaAycoB [no 3 hom 3 ahh ] ot 
BHAHMoro anorea onnuHxjia 6yAyT 114;8, 125;38, 163;9, 167;8 h 145;4. Ha 
HanOoabuiHx paccToaHnax 3 th ancaa aah Bcex njiaHeT, xpoMe Mepxypna, 6yAyT 
MeHbiue yxa3aHHNx, ajih Mepxypna xe 6ojibiue. TaxHM o6pa30M, HaiiAeHHHe 
npn 33AaHHOM paccroaHHH pa3H0CTH ajih Bcex njiaHeT, xpoMe Mepxypna, mh 
othhmcm ot HHCjia rpaAycoB ajia cpeAHero paccroaHna, a AJia Mepxypna 
npn6aBHM x HeMy. B pe3yAbTaTe mh nojiyaHM aah 30 rpaAycoB cpeAHeii AOJiroTbi 
3 HaaeHHa bhahmoh aHOMajiHH, OTcanTHBaeMHe ot anorea annuHXJia, xoTopHe 
aojixhh 6HTb noMemeHH b croji6ii,ax aah nepBHx ctoahhh: aaa CaTypHa — 
112;54, AJia lOmrrepa — 124;16, AJia Mapca — 158;2, AJia BeHepbi — 166;0, 
AJia Mepxypna — 146;39. BcjieA 3a othm mh moxcm 3anojiHHTb ctoji 6 u,h AJia 
BTOpMX CTOHHHH AJIA XaXAOH [njiaHeTH ], nOMCCTHB B HHX (B Tex xe C3MHX 

505 CTpoxax B CTOJl6u,aX BTOpblX CTOHHHH) p33HOCTH nOCJie BMMHT3HHH H3 360 
rpaAycoB HHceji AJia nepBHx ctohhhh. ,fl,jia yxa3aHHOH aojitoth [cootbctctbchho 
HaxoAHM ]: 247;6, 235;44, 201;58, 194;0 h 213;21 rpaAycoB. 

Jlerxo noHaTb, hto xotb mh npHBeJiu [b Ta6jinu,e ] Ha6jnoAaeMbie rpaaycH 
aHOMajiHH, OTCAHTHsaeMHe ot bhahmoto anorea onHUHXjia, ho AJia yaoOcTBa 
moxho B3aTb OTHeceHHHe x cpeAHeMy anoreio [onHUHXJia ] HeyTOWHeHHHe 
[3HaaeHHa 3HOM3AHH ] h no hhm myiyanTb to xe caMoe. Ilpn stom 
cooTBeTCTByioiAHH xaxAOMy 3HaaeHHio cpeAHeii aojitoth npocTac[)epe3, noMe- 
meHHMH b Ta6jiHii,ax aHOMajiHH, mh BHHHTaeM H3 HaiiAeHHoro ancjia rpaAycoB 
bhahmoh aHOMajiHH BiuioTb ao 180 rpaAycoB paccToaHHa ot anorea 3xcu,eHTpa 
h npn6aBJiaeM x HeMy, ecjra sto paccroaHne [no cpeAHeii aojitotc ot anorea] 
npeBHiuaeT 180 rpaAycoB. IlocTpoeHHaa Ta6jiHii,a 6y act TaxoBa. 
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XI1.8. TaQjuiufl cmosmuu. 3mneHM ymo^Heunou aHOMajiuu 


8 . Ta6jiH4a ctoshhh. 3HaweHMa yTOHHeHHOH aHOMajiHH 110 


fZ 

n 

Ca-rypH 1 

lOnuTep | 

Mapc | 

BeHepa J 

MepicypMM | 

1 

CTOHHMe 

! 2-e 

CTOHHMe 

1-e 

CTOHHMe 

2-e 

CTOHHMe 

1-e 

2-e 

CTOHHMe 

1-e 

CTOHHMe 

2 -e 

CTOHHMe 

CTOHHMe 

2-e 

CTOHHMe 

0° 

360° 

112°45’ 

247°15' 

124° 5' 

235°55' 

157°28' 

202-32' 

165°51' 

194° 9' 

147-14' 

212-46' 

6 

354 

112 45 

247 15 

124 6 

235 54 

157 29 

202 31 

165 52 

194 8 

147 13 

212 47 

12 

348 

112 46 

247 14 

124 7 

235 53 

157 34 

202 26 

165 53 

194 7 

147 8 

212 52 

18 

342 

112 48 

247 12 

124 9 

235 51 

157 41 

202 19 

165 55 

194 5 

147 1 

212 59 

24 

336 

112 51 

247 9 

124 12 

235 48 

157 50 

202 10 

165 57 

194 3 

146 51 

213 9 

30 

330 

112 54 

247 6 

i 124 16 

235 44 

158 2 

201 58 

166 0 

194 0 

146 39 

213 21 

36 

324 

112 58 

247 2 

124 21 

235 39 

158 18 

201 42 

166 4 

193 56 

146 25 

213 35 

42 

318 

113 3 

246 57 

124 26 

235 34 

158 34 

201 26 

166 9 

193 51 

146 11 

213 49 

48 

312 

113 8 

246 52 

124 32 

235 28 

158 55 

201 5 

166 15 

193 45 

145 55 

214 5 

54 

306 

113 15 

246 45 

124 39 

235 21 

159 17 

200 43 

166 22 

193 38 

145 39 

214 21 

60 

300 

113 22 

246 38 

124 47 

235 13 

159 42 

200 18 

166 29 

193 31 

145 23 

214 37 

66 

294 

113 29 

246 31 

124 55 

235 5 

160 10 

199 50 

166 35 

193 25 

145 8 

214 52 

72 

288 

113 36 

246 24 

125 3 

234 57 

160 39 

199 21 

166 42 

193 18 

144 58 

215 2 

78 

282 

113 44 

246 16 

125 12 

234 48 

161 10 

198 50 

166 50 

193 10 

144 52 

215 8 

84 

276 

113 53 

246 7 

125 22 

234 38 

161 44 

198 16 

166 58 

193 2 

144 46 

215 14 

90 

270 

114 1 

245 59 

125 32 

234 28 

162 18 

197 42 

167 7 

192 53 

144 40 

215 20 

96 

264 

114 10 

245 50 

125 41 

234 19 

162 54 

197 6 

167 14 

192 46 

144 36 

215 24 

102 

»j 

114 18 

245 42 

125 51 

234 9 

163 31 

196 29 

167 21 

192 39 

144 33 

215 27 

108 

wr 

114 27 

245 33 

126 0 

234 0 

164 9 

195 51 

167 28 

192 32 

144 30 

215 30 

114 

246 

114 35 

245 25 

126 10 

233 50 

164 47 

195 13 

167 35 

192 25 

144 30 

215 30 

120 

240 

114 43 

245 17 

126 19 

233 41 

165 25 

194 35 

167 43 

192 17 

144 29 

215 31 

126 

234 

114 51 

245 9 

126 28 

233 32 

166 3 

193 57 

167 50 

192 10 

144 29 

215 31 

132 

228 

114 58 

245 2 

126 36 

233 24 

166 37 

193 23 

167 56 

192 4 

144 30 

215 30 

138 

222 

115 5 

244 55 

126 44 

233 16 

167 8 

192 52 

168 1 

191 59 

144 31 

215 29 

144 

216 

115 11 

244 49 

126 51 

233 9 

167 39 

192 21 

168 6 

191 54 

144 33 

215 27 

150 

210 

115 16 

244 44 

126 57 

233 3 

168 4 

191 56 

168 10 

191 50 

144 35 

215 25 

156 

204 

115 21 

244 39 

127 2 

232 58 

168 28 

191 32 

168 14 

191 46 

144 37 

215 23 

162 

198 

115 25 

244 35 

127 6 

232 54 

168 46 

191 14 

168 17 

191 43 

144 38 

215 22 

168 

192 

115 27 

244 33 

127 8 

232 52 

168 59 

191 1 

168 19 

191 41 

144 39 

215 21 

174 

186 

115 29 

244 31 

127 10 

232 50 

169 8 

190 52 

168 20 

191 40 

144 40 

215 20 

180 

180 

115 29 

244 31 

127 11 

232 49 

169 9 

190 51 

168 21 

191 39 

144 40 

215 20 
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508 9. OnpeaejieHwe Han6oAbuinx yaajieHHH BeHepw h Mepxypns ot CojiHpa 

rtocjie H3Jio*eHHa TeopHH nonsTHUx abhjxchhh cjreAyeT onpeAejiHTb 
nojiywaromneca npn ycTaHOBJieHHMx npeAnojioxceHnax HaH6ojibmHe otxjiohchhh 
ot CojiHii,a ruiaHeT BeHepa h Mepxypnii aah xaxAoii H3 ABeHaApara wacTeii 
30AH3Ka. B ycTaHOBJieHHMx A-aa ororo [Ta6jinu,ax ] mm noMecTHJiH [HaH6ojibmHe 
VAaaeHHa ] npnMeHHTejibHO k bhahmum nojioxceHnaM CojiHpa, npeAnojiaraa, wto 
ynoMaHyTbie imaHeTw HaxoASTca xax 6w b Haaaaax sthx ab eHaAnaTH warren 
h wto nojioaceHiia hx anoreeB othccchh k cooTBeTCTByiomHM HameMy BpeMeHH 
TowKaM paBHOAeHCTBHH h cojiHpeBopoTOB, HHbiMH CJTOB3MH , wto anoreii BeHepw 
HaxoAHTca Ha 25 rpaAycax Teabu,a, a Mepxypna — Ha 10 rpaaycax KjieiHHeii 111 . 
Flojiywaiomeeca bcjicactbhc nepeABnaceHna anoreeB n3MeHeHne Handojibiiinx 
otxjioh eHHii jierxo MoaceT 6biTb HCnpaBJieHO no3A- 
HeitmHMH HCCJieAOBaTeaaMH npn noMoip Tex xe 
C3mhx mctoaob; xpoMe toto, b TeweHne oweHb 
6ojibmoro BpeMeHH oho ocraeTca He3HawHTejibHWM. 

^Tofibi cAejiaTb noHaTHbiM xapaxTep sthx mctoaob, 
noxaxeM, HanpHMep, AA» BeHepw, xaxoBM 6yAyT 

509 ynoMaHyTwe Han6oAbinne OTKAOHeHHH, yTpeHHHe h 
B ewepHne, xorAa nAaHera HaxoAHTca b Towxe 
BeceHHero paBHOACHCTBna, T.e. b Hawaae OBHa 112 . 

Hrax, nycTb ABrAE [pnc. 12.13] 6yAer npa- 
moh, npoxoAameH wepe3 anoreii A axcpeHTpa 113 . 

FIpeAnoAOXHM, wto Ha Heii b Towxe B HaxoAHTca 
ueHTp pasHOMepHoro ABnjxeHna, b T — peHTp 
Hecymero annunxA SKCaeHTpnwecxoro xpyra h, 

HaxoHeu, b A — aem-p 30AHaxa. IlpoBeAa paanyc 
TZ 3Kcu,eHTpa, onHmeM Boxpyr Z anniinfcji H0. 

H 3 A npoBeAeM xacaTeAMiyio A0 k cropoHe annpnxAa, xoTopaa npeACTaBjiaeT 
yTpeHHioK) BHAHMOCTb h npeAniecreyeT eMy [b cyrowHOM abhxchhh], 
coeAHHHTejibHwe npaMbie BZH, Z© h nepneHAHKyaapw TK, FA, BM. Tax xax 
AA HanpaBJieHa k 25 rpaAycaM Teabua, a A0 — k Hawajiy OsHa, to yroji 

510 AA© 6yaeT paBeH 55 rpaAycaM, xaxnx b weTwpex npaMwx yrAax coAepxnTca 
360, hjih 110 rpaAycaM, xaxnx b AByx npaMwx yrAax coAepxHTCa 360, a yroji 
ArK — HeAocTaiomHM ao oahoto npaMoro 70 rpaAycaM. TaxHM o6pa30M, Ayra 
Ha TK paBHa 110 rpaAycaM, xaxnx b xpyre oxojio npaMoyrojibHoro TpeyrojibHHxa 
TAK coAepxHTca 360, a npaMaa TK — 98; 18 wacraM, xaxnx b rnnoTeHy3e 
TA 6yAeT 120. Ecjih npaMaa TA paBHa 1;15, a paAnyc Z© 3nnu,nxjia — 43; 10, 
to b TK hjih b A© 6yAeT 1 ; 1 , a b ocraTKe ZA [nocjie BwwnTaHna A© n3 
Z©] — 42;9 Taxnx wacro, xaxnx b paAnyce TZ annunxjia npeAnojiaraeTca 
60. 3HawHT, ecjin rnnoTeHy3a TZ paBHa 120, to b ZA Taxnx warren 6yACT 
84; 18, a Ayra Ha Heii nMeeT 89; 16 rpaAycoB, xaxnx b xpyre oxojio 
npaMoyrojibHoro TpeyrojibHHxa TZA coAepxnTca 360; thxhm o6pa30M, yroji 
ZrA paseH 89; 16 rpaAycaM, xaxnx b A«yx npaMwx yrAax 6yAeT 360. 
IIocxoAbxy yroji ArK HMeeT 70 Taxnx rpaAycoB, yroji ArK npaMoii, Becb 
yroji ZrA nojiywnTca paBHWM 339; 16 rpaAycaM [89;16 + 70 + 180], a 
ocraromnnca [nocjie BwwnTaHna H3 AByx npaMwx yrjiOB yrjia ZrA] yroji 
ATZ — 20;44 t3xhm xe rpaAycaM. FtoaroMy Ayra Ha BM paBHa 20;44 rpaAycaM, 
xaxnx b xpyre oxojio npaMoyrojibHoro TpeyrojibHHxa BrM 6yaer 360, a Ayra 
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Ha TM — HcaocTajomHM ao noayxpyra 159; 16 rpaaycaM. M3 cTHraBaroiunx hx 
npaMbix BM 6yaeT paBHa 21;35 nacTn, xaxnx b rnnoTeHy3e Br HMeeTca 120, 
a TM — 118;2 TaxnM xe wacraM. Ecan npaMaa Br paBHa 1 ; 15, a paanyc sn 
TZ 3xcu,CHTpa — 60, to Tax mx nacTen b BM 6yaer 0; 13, b TM — 1; 14, a 
b ocTaTKc [nocae BHHHTaHMa TM H3 TZ] MZ — 58;46. BcaeacTBne 3Toro 
™noTCHy3a BZ 6yaeT HMCTb 58;46 Taxnx ace qacTen; 3H3mht, ecan npaMaa 
BZ paBHa 120, to b BM Taxnx aacTeii 6yaeT 0;27, a ayra Ha Hen HMeeT 
0;26 rpaaycoB, Kaxwx b xpyre oxoao npaMoyrojibHoro TpeyroabHnxa BZM 
coacp>KHTca 360. TaxnM o6pa30M, yroa BZr paBeH 0;26 rpaaycoB, xaxHx b 
asyx npaMbix yraax 6yaeT 360. nocxoabxy 6bi.no aoxa3aHO, hto yroa ATZ 
paBCH 20;44 t3kmm ace rpaaycaM, BCCb yroa ABZ paBHOMepHoro aBnaceHna no 
aojiroTC 6yacT paBCH 21; 10 rpaaycy, xaxHx b a»yx npaMbix yraax HMeeTca 
360, nan 10;35 rpaaycaM, xaxMx 360 6yaeT b acTbipex npaMbix yraax. 

CjicaoBaTCjibHO, cpcaHec noaoaceHne CoaHu.a 6yaeT 
OTcroaTb ot anorea A Ha 10;35 rpaaycoB npoTMB 
nocncflOBaTejibHOCTH 3HaxoB h, oaeBHaHO, oxaaceTca 
Ha 14;25 rpaaycax Tcabu.a, hcthhhoc ace ero 
noaoaceHne 6yaeT Ha 15; 14 rpaaycax. TaKHM 
o6pa30M, naaHCTa, naxoaamaaca b Haaane 0bh3, 
6yacT HMCTb Han6ojibuice yTpeHHee OTKjioHeHHe ot 
MCTHHH oro noaoatCHna CoaHu.a, paBHoe 45; 14 rpa¬ 
aycaM 114 . 

Tcncpb B03bMCM cooTBeTCTByiomnn nepTex 
I Phc. 12.14], xoraa xacaTeabHaa 6yaeT npoBeaeHa 
k cTopoHC onnunxaa, KOTopaa npeacTaBaaeT Beaep- 
hk>k) BHanMOCTb h Haer no3aaw 3nHU,HKaa [b 
cyroaHOM aBMxceHHH], a naaHeTa npeanoaaraeTca 
ToaHo Tax ace HaxoaameHca b Haaaae 0 bh 3 . Ha 512 
0CH0B3HHM aoxa33HHoro Bbiiuc, ecan yroa AA© coxpaHaeT Ty ace BeawaHHy, 
yroa ArK noayaacTca paBHbiM 70 rpaaycaM, xaxnx b aByx npaMbix yraax 
6yaCT 360, a npaMaa TK nan A© paBHa f; 1 aacrn, xaxnx b paanyce TZ 
oxcu,CHTpa coaepacnTca 60, a b paanycc Z© 3nmj.MK.na — 43; 10. CaeaoBaTeabHO, 
b ZA |Z© + A© | Taxnx aacTcn 6yacT 44; 11. Scho, hto ecan B3aTb rnnoTeHy 3 y 
TZ iTpeyroabHnxa TZA ] 3 a 120, to b ZA Taxnx aacTeii 6yaeT 88;22, a ayra 
Ha hcm 6yacT HMCTb 94;5I rpaayca, xaxnx b xpyre oxoao npaMoyroabHoro 
TpeyroabHnxa TZA coaepacnTca 360. TaxnM o6pa30M, yroa ZTA paBeH 94;51 
rpaaycaM, xaxnx b aeyx npaMbix yraax 6yaer 360, yroa ZrK — HeaocraiomHM 
ao oaHoro npaMoro yraa 85;9 rpaaycaM, a Becb yroa ZrA, T.e. BrM, — 155;9 
TaKHM ace rpaaycaM. BcacacTBne ototo Haxoaamaaca Ha BM ayra 6yaeT paBHa 
I55;9 rpaaycaM, xaxnx b xpyre oxoao npaMoyroabHoro TpeyroabHnxa BrM 513 
HMCCTca 360, a ayra Ha TM — HcaocraiomnM ao noayoxpyacHocTn 24;51 
rpaaycaM. M 3 CTtirnBaiomnx nx npsiMwx BM paBHa 117; 11 nacTHM, xaxnx b 
rnnoTCHy3c Br 6yacT 120, a TM — 25;49 TaxnM ace nacTHM. IIoaTOMy ecan 
np«Ma« BT paBHa I; 15, to Taxnx nacTCii b BM 6yaeT 1 ; 13, b Mr — 0; 16, 
a bo bccm MZ — 60; 16, nooTOMy rnnoTeHy3a BZ 6yaeT paBHa 60; 17 TaxnM 
xc HHCTsiM. 3H3HMT, ecan npaMaa BZ paBHa 120, to b BM Taxnx nacTen 
6yacT 2;25, a ayra Ha hcm coacpxHT 2; 19 rpaayca, xaxnx b xpyre oxoao 
npaMoyroabHoro TpeyroabHnxa BZM HMeeTca 360. TaxnM o6pa30M, yroa 
BZM paBCH 2; 19 rpaaycaM, xaxnx b asyx npaMbix yraax 6yaeT 360. Ho yroa 
BrZ paBCH 204;51 thkhm ace rpaaycaM, nocxoabxy yroa ArZ, no aoxa3aHHOMy, 
paBHsicTcsi Tax mm ace 155;9 rpaaycaM; 3H3hmt, Becb yroa ABZ paBHOMepHoro 
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4BHJKCHHH no aoaroTe 6vaeT paseH 207; 10 rpaaycaM, xaxwx 360 coaepxcwTca 
b AByx npHMHx yraax, wan 103;35 rpaaycaM, xaxwx 360 6yaeT b werbipex 
npHMbix yraax. CaeaoBaTeabHO, cpeaHee noaoxceHwe CoaHua oxaxceTca Ha 11;25 
rpaaycax'Boaoaea [25 rpaaycoB Tejibpa - 103;35 rpaaycoB ], a HCTHHHoe — 
Ha 13;38. TaxwM o6pa30M, BewepHee HawOoabmee paccTOHHwe ot HCTHHHoro 
nojio>KeHHH CojiHua, xoraa naaHeTa HaxoawTca b Hawaae OsHa, 6yaeT paBHO 
46;22 rpaaycaM 115 . 

Hto xacaeTca naaHeTH Mepxypww, to aaa 6oaee yao6Horo onpeaeaeHwa b 

116 

flaJibHeHuieM nponymeHHbix reawaxwwecxwx bocxoaob nocTaBWM 3aaany: HaHTH 
Haw6oabinee ero oTxaoHeHwe ot hcthhhoto noaoxeHwa CoaHua, noJiaraa, hto 
b BenepHHx oTxaoHeHwax naaHeTa HaxoawTca b Hawaae CxopnHOHa, a b 
yTpeHHwx — b Hawaae Teabua. CaeaaHHbie oTHoewTeabHO Mepxypwa npeano- 
aojxeHwa He no3BoaaiOT no 3aaaHHOM_v bhahmomv noaoxceHwio naaHeTbi 
onpeaeawTb ee cpeaHee noaoxceHwe no aoaroTe, Tax xax npaMaa TZ He 6yaeT 
Bceraa oaHow h tow xce h pubhow paawycy axcyeHTpa, xax oto HMeeT MecTO 
b npeanoaoxceHwax aaa apyrwx naaHeT, ho npw 3aaaHHH ero cpeaHero 
noaoxceHwa no aoaroTe onpeaeaaeTca h BwawMoe. BseaeM nosTOMV aim xaxcaoii 
H3 aBeHaauaTH wacrew 3oanaxa aBa [cpeaHHx] noaoxceHwa no aoaroTe, Mexcay 
KOTophiMH naaHeTa [b Haw6oabinew aaoHrauww ] MoaceT nonacTb b Hawaao 
HCcaeayeMoro h3mh [3Haxa]: oaHO b HanpaBaeHww npoTHB 
nocaeaoBaTeabHOCTH 3HaxoB [ot Hawaaa nccaeayeMoro 3Haxa], Z 

a apyroe — b HanpaBaeHww nocaeaoBaTeabHOCTH. BhiwwcawB 
noaywaroiuwecfl b 3Twx noaoxceHHax Haw6oabmwe oTxaOHeHwa, / \ 

Mbi HaiiaeM to HaH6oabiuee OTxaoHeHwe, xoTopoe noaywaeTca j . A ] 
b caMOM Hawaae paccMaTpwBaeMow aBeHaauarow wacrw, xax / 

aerxo 6yaeT coo6pa3HTb Ha ocHOBaHHH npeawaymero 117 . 

CaeaaeM 3to CHawaaa aaa Han6oabuiero BewepHero oTxaoHeHwa, \ © 

cooTBeTCTByromero Hawaay CxopnHOHa. \ 

IlycTb ABrA [pwc. 12.15] 6yaeT npoxoaamwM wepe3 anorew \ 

A awaMeTpoM. IIpeanoaoxcHM, hto Ha HeM b Tonxe T HaxoawTca Y B 

ueHTp 3oaHaxa, a b B — ueHTp paBHOMepHoro uBwxceHWH y r 

anwuwxaa. IlycTb, no npeanoaoxceHHio, ueHTp anwuwxaa 
HaxoaHTca b caMOM anoree, Tax hto cpeaHee noaoxceHwe 
CoaHua no aoaroTe nonaaaeT Ha 10 rpaaycoB KaeniHew, a 
HCTHHHoe — Ha 8. OnucaB oxoao tohxh A anwpwxa ZH, 
npoBeaeM H3 T xacaTeabHyio TH x ero BewepHHM nacTHM h A a 

nepneHanxyaapHyio x new coeaHHHTeabHyio npaiviyio AH. Ha Phc. 12.15 
0CH0B3HHH aoxa3aHHoro Bbirne 118 H3BecTHo, hto ecaw Haw6oab- 
mee paccTOHHwe TA paBHaeTca 69, to paanyc AH anwuwxaa paneH 221/2 TaxHM 
nacTaM. noaoxcHB rwnoTeHy3y AT [TpeyroabHHxa ATH] paBHoii 120, noaywwM, 
hto npaMaa AH 6yaeT paBna 39;8 TaxHM nacraM. IIoaTOMy ayra Ha AH paBHa 
38; 4 rpaaycaM, xaxwx b xpyre oxoao npaMoyroabHoro TpeyroabHHxa ATH 
coaepxcHTca 360, h yroa ATH — 38;4 rpaaycaM, xaxwx b aeyx npaMbix yraax 
6yaeT 360, waw 19;2 rpaaycaM, xaxwx 360 6yaer b neTbipex npaMbix yraax, 
w TA HanpaBaeHa x 10 rpaaycaM Kaeumew. CaeaoBaTeabHO, naaHeTa oxaxcerca 
Ha 29;2 rpaaycax KaeniHew, HMea Haw6oabmee paccroaHwe ot wctwhhoto 
noaoxceHwa CoaHua paBHbiM 21;2 rpaaycy. 

Zlaaee npeanoaoxcwM, hto cpeaHHH aoaroTa [peHTpa anwuwxaa] ot anorea 
6yaeT 3 rpaayca, Tax hto cpeaHee noaoxceHwe CoaHua 6yaeT Ha 13 rpaaycax 
KaeuiHew, a HCTHHHoe — Ha 11;4. npoBeaa npaMyio BE [pwc. 12.16], onwrneM 
oxoao ueHTpa E snwpwxa ZH; npoBeaa Taxxce xacaTeabHyio TH, HawepTHM 
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coeflMHMTeJibHbie npaMtie Er a EH. B paccMaTpaBaeMoa caTyanaa, T.e. xoraa 
yroji ABE npeanoJiaraeTca paBHHM 3 rpaaycaM, k3khx b aeTbipex npaMHx 
yraax coaepxcHTca 360, Ha ochob3hhh H3aoxceHHoro Btinie mojkho noxa3aTb, 
a to yroji ATE, cooTBeTCTByromaa pa3HOCTH ot sxcueHTpacaTeTa, 6yaeT paBeH 
2;52 T3KHM xce rpaaycaM, a paccToaHHe 3nau,axaa b 3tot momcht Er paBHo 
npn6jiM3MTeJibHO 68;58 aacTaM, xaxHX b paaayce EH 
anauaxaa 6yaer 22;30. Ecaa rnnoTeHy3y Er npaHaTb 3a 
120, to npaMaa EH 6yaeT paBHa 39;9 t3khm ace aaeraM; 
noaTOMy ayra Ha Hen paBHa 38;5 rpaaycaM, xaxax b xpyre 
oxoao npaMoyrojibHoro TpeyrojibHHxa TEH coaepxcMTca 
360, a yroa ErH — 38;5 rpaaycaM, xaxax b asyx npaMHx 
yrjiax MMeerca 360, aaa npa6aa3MTeabHo 19;3 rpaaycaM, 
xaxax 360 HMeeTca b aeTHpex npaMHx yraax. BcaeacTBae 
3Toro Becb yroa ATH 6yaer paBeH 21;55 TaxoMy ace 
rpaaycy. 3HawaT, xoraa naanera HaxoaaTca Ha 1;55 rpaayce 
CxopnaoHa, to Haa6oabuiee ee paccToaHHe ot acTHHHoro 
noaoaceHaa CoaHpa 6yaer paBHo 20;51 rpaaycaM [1;55 
CxopnaoHa — 11 ;4 BecoB]. Ho 6biao aoxa3aHO, hto npH 
HaxoxaeHHH naaHeTH Ha 29;2 rpaaycax KaemHeft ee 
HaaOoabiuee oncaoH chh e ot HCTHHHoro noaoxeHas CoaHpa 
cocTaBaaao 21 ;2 rpaayc. Tax xax pa3H0CTb HaaaabHHx 
noaoxceHHii paBHa 2;53, a pa3HocTb Haw6oabmHx OTxao- 
HeHHH — 11 uiecTHaecaTbix, to 58 mecTaaecsiTbiM ot 
nepBoro HaaaabHoro noaoxceHHa ao Haaaaa CxopnaoHa 
cooTBeTCTByiOT npa6aa3HTeabHO 4 mecTHaecarax; othhb 
ax ot 21 ;2, mm noayaaM cooTBeTCTByiomee caMOMy Haaaay 
CxopnaoHa Haa6oabuiee BewepHee OTxaoHeHae ot hcthhho- 
ro noaoxceHHfl CoaHpa, paBHoe 20;58 rpaaycaM 119 . 

Aaa onpeaeaeHaa Haa6oabuiero yTpeHHero OTxaoHeHaa 
b Haaaae Teabpa npeanoaoxcaM cHaaaaa cpeawee noao- 
jxeHae no aoaroTe otctosuphm ot neparea Ha 39 rpaaycos 
b HanpaBaeHHH nocaeaoBaTeabHocra 3HaxoB 120 . TaxaM 
o6pa30M, cpeaaee noaoxceHae CoaHpa 6yaer Ha 19 
rpaaycax Teabpa, a acraHHoe — Ha 19;38. Bo3bMeM 
noao6HHH aepTe*, Ha xotopom anapaxa OTCTynaeT ot 
neparea b HanpasaeHaa nocaeaoBaTeabHocTa 3HaxoB, a 
Phc. 12.17 npoBeaeM xacaTeabHyio x yTpeHHeii aacTH anapaxaa. B 

yxa3aHHOM noaoxceHaa, T.e. xoraa yroa ABZ [pac. 12.17] 
npeanoaaraeTca paBHHM 39 rpaaycaM, xaxax b aeTbipex npaMHx yraax 
coaep>xaTca 360, Ha ocHOBaHaa B3ao*eHHoro bhuic moxcho aoxa33Tb, hto yroa 
ArE 6yaer paBeH 40;57 TaxaM xce rpaaycaM, a npaMaa TE paccToaHaa b 
yxa3aHHHB momcht coaep*HT 55;59 aacreii, xaxax b paaayce EH anapHxaa 
HMeeTca 22;30. Ecaa ranoTeHy3y TE npaHaTb 3a 120, to b npsiMOH EH Taxax 
aacTeit 6yaeT 48; 14, a ayra Ha Heii 6yaer coaepxcaTb 47;24 rpaaycoB, xaxax 
b xpyre oxoao npaMoyroabHoro TpeyroabHaxa TEH coaepxcaTca 360. lloaTOMy 
yroa ErH 6yaeT paBeH 47;24 rpaaycaM, xaxax b asyx npaMHx yraax 6yaer 
360, aaa 23;42 rpaaycaM, xaxax 360 coaepxcaTca b aeTHpex npaMHx yraax, 
a ocTaromaaca yroa HrA — 17; 15 TaxaM xce rpaaycaM. CaeaoBaTeabHO, naaHeTa 
Mepxypaii, Haxoaacb Ha 27; 15 rpaaycax OBHa, 6yaeT HMeTb Haa6oabmee 
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yTpcHHec otxaohchhc ot HCTHHHoro nojio*eHM« CoAHua, paBHoe 22;23 rpaAycaM 
|19;38 Tcjibpa - 27; 15 OBHa ]. 

Tcncpb npcAnojio^KMM, hto ruianeTa no CBoeii cpeAneii AOAroTe otctomt ot 
ncpwrcsi b Ty *c CTopony na 42 rpaAyca, Tax *jto cpeAHee im/ioixeHHe Coahua 
6yACT na 22 rpaAycax Tejibu,a, a hcthhhoc — Ha 22;31. Tax xax b 3tom 
nojioxccHMM yroji ABZ [pnc. 12.171 npeAnoAaraerca paBHUM 42 rpaAycaM, 
xaxnx MCTbipc npiiMwx yrna coAepxcaT 360, moxcho noxa3aTb, hto yroji ArE 
paBCH 44;4 thkhm xce rpaAycaM, a paccroaHHe TE b yxa3aHHHH momcht — 
55;50 nacTsiM 121 , xaxHx paA«yc EH annunicna coAepxcHT 22;30. Earn nmoTeHy3y 
Er npMHBTb 3a 120, to npsiMaa EH cocraBHT 48; 19 Taxnx nacrei!, a Ayra Ha 
Hcii 6yACT paBHa 47;30 rpaAycaM, xaxnx b xpyre oxojio np«MoyrojibHoro 
TpcyrojibHMxa ErH coAep^xHTca 360. TaxHM o6pa30M, yroji EITH paseH 47;30 
rpaAycaM, xaxwx b A«yx npsiMbix yrAax 6yAeT 360, hjih 23;45 rpaAycaM, xaxwx 
360 6yACT b MCTbipex npaMbix yrAax; ocTaiomHHca xce yroa HrA paseH 20; 19 
TaxHM xcc rpaAycaM. CAeAOBaTeAbHO, npw HaxoxAeHHH imaHeTN MepxypnH Ha 
0; 19 rpaaycoB Tejihua ee HaH6oAbinee yTpeHHee yAaaeHHe ot hcthhhoto 
noAOxceHHB CoAHita 6yAeT paBHO 22; 12 rpaAycaM [22;31 TeAbua - 0; 19 
TeAbua]. Ho 6nao noxa3aHO, hto npn HaxoxACHHH Ha 27; 15 rpaAycax TeAbua 
ee HaH6oAbinee yAaAeHwe paBHsiAocb 22;23 rpaAycaM. 3HaHHT, pa3HOCTb 
HawaAbHbix noAOJxeHHH 6yACT 3;4 rpaAyca, a pa3HOCTb HaH6oAbuiHx yAaACHHH 
— 11 mecTHACCBTUx, Tax hto 2;45 rpaAycaM ot nepBoro HanaAbHOro mviojxeHHa 
AO Ha^aAa TeAbiia cooTBeTCTByeT npn6AH3HTeAbHO 10 uiecTHAecaTHx. Othsb 
hx ot 22;23, noAyuHM HanOoAbiiiee yTpeHHee paccTOHHHe ot hcthkhoto 
noAoxeHHB Coahua ati» Manana Tenwua, paBHoe 22; 13 rpaAycaM, hto h 
Tpe6oBaAocb onpeAennTb. 

Bmhhcahb TaxHM *e o6pa30M HanOonbiiiHe yTpeHHHe h BenepHne otxaohchhh 
o6enx imaHeT, nonynaioiuHeca aJih ocranbHMx 3HaxoB [30AHaxa], mm cocTaBHAH 
AAa hhx Ta6AHuy H3 12 ctpox, paBHMX HHCAy 3HaxoB, h 5 ctoa6h,ob. B nepsoM 
CTon6ue mu noMecTHAH Hanana 3HaxoB [30AHaxa], OTnpaBAaacb ot OBHa, b 4 
CAeAyJOIAHX CTOa6u3X — BHHHCAeHHMe HaH6oAbUIHe paCCTOflHHH TUiaHeT OT 
HCTHHHoro noAoxceHHa CoAHya, npaneM btopoh h TpeTHH ctoa6um conepacaT 
yTpeHHHe h BenepHne otxaohchhh BeHepH, a neTBepTMii h naTMH yTpeHHHe 
h BenepHne otxaohchhh Mepxypna. H Ta6nnua 3Ta TaxoBa. 

10 . Ta 6 AHu,a HaH 6 oAbiiiHx yAaneHHH nAaHeT 
OT HCTHHHoro nOAOACeHHH COAHua 


Ha i iajio 3Haxa 

BeHepa 

MepKypnH 

3oAnaxa 

yTpeHHHe 

BenepHtie 

yTpeHHHe 

BenepHne 

OaeH 

45° 14' 

46° 22' 

24° 14' 

19° 36' 

Tejien 

45 17 

45 31 

22 13 

21 7 

Ej1M3Hei(bI 

45 34 

44 49 

20 18 

23 41 

Pax 

45 56 

44 25 

18 17 

26 16 

JIen 

46 20 

44 31 

16 35 

27 37 

AeBa 

46 38 

44 55 

16 8 

26 17 

Becbi 122 

46 45 

45 41 

17 46 

23 31 

CxopnHOH 

46 47 

46 30 

21 32 

20 58 

Crpejieu 

46 30 

47 13 

26 9 

19 28 

Ko3epor 

46 7 

47 35 

28 37 

19 14 123 

BoflOJiefi 

45 41 

47 34 

28 17 

18 51 

Pbl6bl 

45 20 

47 7 

26 24 

19 0 




XIII. I. O eutwme3ax, Kacamufixcn deuxenust nsimu tuumem no uiupome 


Knma XIII 


1. O rwnoTe 3 ax, Kacaiomuxca ABHaceHna nara njiaHeT no uinpoTe 

M 3 TeopHH nam njiaHeT ocTaiOTca eme ABa Bonpoca: 06 hx abhjkchhh no 
nrnpoTe oTHocHTeabHO cpeAHeft jihhhh 3oanaKa h 06 onpeaeaeHHH paccToam™ 
njiaHeT ot CoJiHiia b hx rejinaKHHecKHx socxoAax h 3axoAax. B nocneAHeM 
cjiyaae hco6xoahmo CHawajia paccMOTperb paccToaHHa xaxAoft H3 njiaHeT no 
niHpOTe, nOCKOJtbKy OHH CJiyxaT npHHHHOft HeKOTOpHX 33MCTHHX P33JIHHHH B 
hx reJiHaKHweCKHx BoexoAax h 3axoAax. ItosTOMy mh CHanajia h3jioxhm o 6 mne 
AJia Bcex [naaHeT ] coo 6 paxceHHa oTHocHTCJibHo HaxjioHeHHH hx xpyroB. 

Bo-nepBbix, y KaxcAofi H3 njiaHeT Ha6jnoAaeTca ABoaxoe HepaBeHCTso no 
niHpOTe, Tax ace xax h y 3hom3jihh no AOJircrre, a hmchho oaho 33bhcht ot 
HaxojKAeHna b pa3JiHWHHx aacrax 30AHaxa h onpeAejiaerca 3KCii,eHTpHaecKHM 
KpyroM, a Apyroe CBH3aHO c CojiHpeM h onpeAeJiaeTca annuHKJioM 1 . IlosTOMy 
mh npeAnojiaraeM, hto y Bcex njiaHeT SKcpeHTp HaxjioHeH k iuiockocth 
30AHaicajibHoro Kpyra, a 3nHu,HKji HMeeT HaxjiOH k njiocxocTH SKcpeHTpa. Ilpn 
3tom, xax mh CKa3ajiH, He nojiyanTca hhk3khx cymecTBeHHbix otkjiohchhh b 
abhjkchhh no AOJiroTe hjih b onpeAeJieHHH aHOMajiHH, ecjin HaKjioHbi [axcijeHTpa 
h anHuHKJia ] 6 yAyT HMeTb Taxne bcjihmhhh, xoTopwe mh ycTaHOBHM b 
AaJibHeHUieM 2 . Bo-BTopbix, h3 OTAeJibHHx Ha6juoAeHHM AJia KaacAOii njiaHeTH 
MH yCTaHOBHJIH, HTO KOTAA yTOMHeHHHe 3HaaeHHa AOJirOTH H aHOMajiHH OTCTOaT 
npH6jiH3HTejibHO Ha aeTBepTb Kpyra — nepsoe ot cesepHOH juih kukhoh 
npeaejibHOH tohkh SKcueHTpa, BTOpoe ot cooTBeTCTByiomero [HCTHHHoro ] anorea 
[anHHHKJia], — njiaHeTH Ha6jiiOAaiOTca b cbmoh iuiockocth 3oah3K3. Bcjicactbhc 
3Toro mh npeAnojioxHJiH, vito jihhhh HaKJioHa 3Kcn,eHTpoB npoxoAHT aepe3 
nemp 30AH3Ka, xax y JlyHH, h onpeAejiaiOTca AnaMeTpaMH, npoxoAauiHMH 
aepe3 ceBepHyio h roacHyio npeAeJibHHe tohkh, a HaicjioHH 3nHii,HKjioB 
onpeAejiaiOTCH yrjioM jihhhh, npoxoAamen aepe3 ueHTp 30AH3Ka, c AnaMeTpoM 
anHijHKjia, Ha kotopom HaxoAaTca bhahmhc anoren h nepHren. 

flajiee, AJia Tpex njiaHeT — CaTypHa, lOnnTepa h Mapca — H3 Ha6jiK>AeHHH 
mh yCTaHOBHJIH, hto Koma nojioiKeHHa njiaHeT no AOJiroTe npaxoAHTca Ha 
aacTb sKCiieHTpa, npnjieraiomyio k anoreio, ohh Bcema KaxyTca hmcioiiihmh 
OTKJiOHeHHH k cesepy ot iuiockocth 30AHaKa 3 h aBjiaioTCH 6ojiee ceBepHHMH 
AJia no3Hii,HH b nepHreax 3nnii,HKJiOB, aeM b anoreax 4 . Ecjih ace hx nojioaceHHa 
no AOJiroTe npHXOAHTca Ha nepHreimyio aacrb 3KCijeHTpa, to ohh Ha6jnoAaiOTCH 
b npoTHBonojioxcHOM nojioxceHHH — k rory ot [iuiockocth] 30AH3Ka. 3aTeM 
[xaK mh yCTaHOBHJIH], caMHe ceBepHHe tohkh 3Kcn,eHTpOB y CaTypHa h 
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lOnHTepa HaxoAaTca b Hauajie 3HaKa KjiemHeii, a y Mapca — b kohchhwx 
wacTHx Paxa, iiomtm b Tomce ero anorea 5 . OTcro^a moxcho 3 aKAKMHTb, mto b 
ynoMHHyTwx aacTax 30AHaxa aKCuem-pw oTKAOHaiOTca k cesepy, a b 
/jHaMeTpajibHO npoTHBOnoAoxcHwx nacrax — Ha CTOjibxo xce k iory; y annHHKAOB 
nepwreftHHe aacTH Bcer/ja otkaohchw b Ty ace CTopoHy, hto h skchchtpw 6 , 
npHaeM snaMeTphi, npoBe/jeHHbie noA npaMHM yrjioM k ahhh3m anoreeB 
[anHHHKjiOB ], Bcer^a ocTajorca napaAACAbHWMH oiockocth 3osHaxa. 

Y BeHepw h MepKypna mw Ha6jnonajiH, mto xoma noAoxceHna [uchtpob 
hx 3nHHHKjiOB ] no flOJiroTe npnxoAaTca Ha anoren h nepnreH 3KCu,eHTpoB, to 
nojioxceHHa b nepnreHHOH wacTH 3nnu.nKAa no nwpoTe hhhcm He OTAHaaiOTca 

527 ot nojioxceHHH b anoreHHoii wacTH [annunKAa], ho b o6ohx cayaaax 6yayT 
hah ceBepHee, hah roxcHee 3o;inaxa Ha OAHHaKOByio BeAHHHHy: y BeHepw Bceraa 
ceBepHee, a y MepKypna, Hao6opoT, Bcerfla roxcHee 7 . B HaH6ojibiiiHx 
OTKjioHeHHax [ot CojiHua] hx noAoxceHna [no uinpoTe b anoree axcueHTpa] 
pa3JiHaaiOTca MexcAy co6oii 6ojibine Bcero, a hmchho yTpeHHne ot BeuepHHX. 
Ot nojioxceHHH xce b anoreax h nepnreax annunKAOB, T.e. ot pa3HocTH [no 
mHpOTe], npOH3BOAHMOH 3KCU.eHTpOM, OHH OTAHHaiOTCa Ha OAHHaxOByK) 
BeJiHHHHy, ho b npoTHBonoAOxcnwe ctopohw. HanGoAbiuee BevtepHee otkaohchhc 
njiaHeTbi, OTCTaromeft [ot ueHTpa annanKAa ] npn cyTOHHOM abhxcchhh, y 
BeHepw 6y«eT b anoree 3KCu.eHTpa 6oAee ceBepHbiM [aeM yTpeHHee otkaohchhc], 
a b nepnree — 6ojiee ioxchwm; y MepKypna, Hao6opoT: b anoree — 6ojiee 
ioxchwm, a b nepnree — 6 ojiee ceBepHbiM. [KpoMe toto, mw Ha6AK>AaAH, hto] 
xorfla hx yTOHHeHHwe noAoxceHna no aojiroTe npnxoAHTca Ha v3ah [sxcueHTpa 8 ], 
to b TOHxax, OTCToamHx Ha neTBepTb ok pyxcHOCTH ot nepnrees hah anoreeB 
anHUHKAOB, noAoxceHna o6enx ruiaHeT oxaswBaiOTca b caMon nAOCKOCTH 
30AnaKa 9 . noAoxceHna xce b nepnreax (annunKAOB ] 6 ysyT b HaH6oAbmeH 
creneHH OTAHwaTbca [no uinpoTe] ot noAOXceHHH b anoreax. IlpH 3tom y 
BeHepw b y3Ae, HaxoaameMca Ha noAyoKpyxcHOCTH, r^e ypasHeHne OTpnua- 

528 TeAbHO, KHKAHHauna noAywaeTca k iory, a b y3Ae, AexcameM b npoTHBono- 
aoxchoh noAyoKpyxcHOCTH, — k ceBepy. Y MepKypna xce Hao6opoT: npn 
HaxoxcseHHH y3Aa b OTpnuaTeAbHOH noAyoKpyxcHOCTH HHKAHHauna 6yseT k 
ceBepy, a b npoTHBonoAoxcHoii nacTH — k iory. TaxHM o6pa30M, noAyaaeTca, 
HTO HHKAHHaUHH SKCUeHTpOB 6y«yT TaKXCe nepeMCHHWMH, H nepHOA HX 
H3MeHeHHa coBnaAaeT c nepnoAOM AanxceHna annuHKAa [no 3Kcn,eHTpy], Ecah 
anHHHKA 6yAer b y3Ae, to 3KCu,eHTp nonaAer b 30AHaKaAbHyro ruiocKOCTb, b 
anoreax h nepnreax [3KCu,eHTpoB [ OTKAOHeHHa snnuHKAOB [no mnpoTe ot 
SK cneHTpoB] 6yAyT HaH6oAbniHMH, npnaeM y BeHepw ohh acahiot anHijHKA 
6oAee ceBepHWM, a y MepKypna 6oAee ioxchwm. [Mw TaKxce ycTaHOBHAH, mto] 
anHHHKAbi npoH3BOAaT ABa HepaseHCTBa [no uinpoTe]: b y3Aax skchchtpob ohh 
coo6maioT HaH6oAbmyio HHKAHHau,nio AnaMerpaM, npoxoAaiUHM aepe3 bhahmwc 
anoren, a b anoreax h nepnreax 3Kcn,eHTpoB — HaH6oAbmyio o6ahkb3li,hk) 
(TaKoe H33BaHHe mw aaahm 3TOMy otkaohchhk)) AnaMeTpaM 10 , nepneHAHKy- 
AapHWM ynoMaHyTWM; Hao6opoT, nepBWH [AHaMeTp ] ohh npHBOAaT b ruiocKOCTb 
SKcpeHTpa b anoreax h nepnreax [3KCueHTpa], a nocAeAHnii — b nAOCKOCTb 
30AH3K3 b yKa3aHHwx y3Aax. 
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XIII.2. O xapaKinepe deuxenua a uhkmhquuhx u oomiKaanunx 


2 . O xapaKTepe ABHaceHHa b npeariojiaraeMbix hhkjihh3phhx 5iQ 

h o6jiHKBapHsx corjiacHO n«ioTe3aM 

H3 BbiiueH3/io>KeHHbix npeAnonoxceHHH nanynaeTca, hto 3KcpeHTpHwecKne 
Kpyra naTH iuiaHeT HaKJioHeHbi k iuiockocth cpe^Hen ahhhh 3oanaKa h npoxoaaT 
wepe3 peHTp nocjie^Hero, ho y Tpex nAaHeT — CaTypHa, lOnnTepa h Mapca — 
3 tot HaKjioH 6yaeT nocToaHHbiM, Tax wto npn AnaMeTpaAbHO npoTHBonoAOxcHWX 
nojioxceHHHx n^aHeTbi CMemaiOTca no uiHpore b npoTHBonoAoxcHwe ctopohh, a 
y BeHepw h Mepxypna 3Kcu,eHTp ABHxcerca no uinpoTe BMecTe c 3nHu,HKAOM 
b oahom h tom xce HanpaBAeHHH 11 : ana BeHepH Bcerjja Ha cesep, a aa a 
Mepxypna Ha ror. 

[Y Bcex nAaHeT] npoxoAamne wepe3 bhahmwc anoren AnaMeTpbi 3nnu,HK- 
AOB, BbIXOAa H3 HeKOTOpOTO HawaAbHOIX) nOAOXCeHHa B IUIOCKOCTH SKCUeHTpa, 
nepeMemaioTca b cootbctctbhh [c abhacchhcm] no MaAbiM KpyraM, KOTopiae, 

Tax CKa 3 aTb, npHAoxceHbi k hx nepHrefiHHM KOHuaM. Pa3Mepw sthx m3awx 
KpyroB onpeAeAaKJTca [MaKCHMaAbHUMH ] oTKAOHeHnaMH no uinpoTe [AHaMeTpoB 
3nnU,MKAOB ], OHH nepneHAHKyAapHM IIAOCKOCTHM 3KCU,eHTp0B H HMeiOT CBOH 
neHTphi b 3thx ruiocKOCTax; ohh BpaipaiOTca paBHOMepHO c nepnoAOM, paBHWM 
ABHxceHHK) no AOAroTe, bwxoah H3 HawaAbHoro noAOxceHHa oahoto h3 kohu,ob 530 
b nepeceneHHH CBoeft co6ctbchhoh iuiockocth h haockocth annuHKAa [npn ee 
coBnaAeHHH c iuiockoctmo SKcpeHTpa ] h ABHraacb, npeAnoAOxcHM, k cesepy; 
ohh yBAexaiOT BMecTe c co6oii iuiockocth annuHKAOB, KOTopwe no HCTeneHHH 
weTBepTH o 6 opoTa nepexoAHT, ohcbmaho, k caMOMy cesepHOMy npeAeay, 3a 
CAeayiomyio neTBepTb o 6 opoTa ohh bo3b pa maioTc a b nAocKOCTb SKCpeHTpa, 3a 
TpeTbio weTBepTb — k caMOMy KUKHOMy npeAeAy h, HaKOHeu, 3a nocAeAHioio 
B03Bpamai0Tca k HanaAbHOMy noAoxceHnio b nAOCKOCTH. HawaAbHaa h KOHewHaa 
tovikh 3toto ABHxceHHa y CaTypHa, KDnnTepa h Mapca HaxoAaTca b ceneHHH, 
cooTBeTCTByiomeM BoexoAameMy y3Ay, y BeHepw — b nepnree 3KcueHTpa, y 
MepKypna — b anoree SKcpeHTpa 12 . AnaMeTpw [anHUHKAOB], npoBeAeHHwe 
noA npaMWMH yrAaMH k BwuieynoMHHyTWM, y nepBWx Tpex nAaHeT, ocTaiOTca, 

Kax mw CKa3aAH 13 , BcerAa napaAAeAbHWMH haockocth 3oah3K3 hah bo bcakom 
CA ynae He OTKAOHaiOTca ot Hee Ha 3aMeTHyio BeAHWHHy; y MepKypna xce h 
B eHepw 3 th AHaMeTpw Toxce bwxoaht h 3 HeKOToporo HanaAbHoro nonoxceHna 
B nAOCKOCTH 30AH3K3 H BpailiatOTCa B COOTBCTCTBHH [c ABHXCeHHCM BOo6pa*aeMOH 
tohkh] no MaAOMy Kpyry, npmioxceHHOMy k hx KOHuaM, hmckhahm, cxaxceM, 
6oAbinyK> AOAroTy. 3 th MaAwe Kpyra Toxce aoaxchw 6wTb copa3MepHW 
BeAHHHHaM [MaKCHMaAbHOTO ] OTKAOHeHHH no UIHpOTe [AH3MeTpa 3riHU,HKAa ], 
nepneHAHKyAapHbi k iuiockocth 30Anaxa h HMeTb n,eHTpw Ha AnaMeTpax, 
napaAAeAbHwx iuiockocth 30ah 3K3. BpaiyeHHa nponcxoAaT c Taxon xce «i 
CKOpOCTbK), MTO H y nepBWX M3AWX KpyrOB, BWXOAa H3 KaKOTO-HH6yAb 
HanaAbHoro noAoxceHna b ceneHnax hx co6ctbchhwx nAocKOCTeii h [nAocKOCTeii] 
anHHHKAOB [KOrAa ohh coBnaAaiOT c nAOCKOCTbio 3 oah 3K3 ]; ABHraacb, cxaxceM, 
onaTb k cesepy, ohh yBAeKaiOT 3a co6oii 3anaAHwe 14 kohu,h ynoMaHyTwx 
AHaMeTpoB coBepmeHHo Tax *e, KaK 6 wao CKa3aHo Bbiuie. HanaAbHOH h 
KOH eviHOH TOMK3MH noAo6Horo abhxcchhh 6yAyT: y BeHepw — y3eA, cootbct- 
CTByiomHH noAO>KHTeAbHOH noAyoKpyxiHOCTH, a y MepKypna — y3eA, cootbct- 
CTByiOmHH OTpHU,aTeAbHOH nOAyOKpyXCHOCTH* 5 . 

OAHaKO OTHOCHTeAbHO ynOM 3 HyTWX M 3 JIWX KpyroB, no KOTOpWM npOHCXOAHT 
BpameHne [no uinpoTe ] annunKAOB, mw aoaxchw npeAnoAoxcHTb CAeAyiomee: 
ohh Toxce AeAaTca nonoAaM tcmh iuiocKOcraMH, y kotopwx, KaK mw ck333ah, 
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nponcxo^HT nepHOflHwecKHe h3mchchhsi HaxaoHa 16 ; aeHCTBHTeabHO, Toabxo 
t3khm o6pa30M MoryT noiiywnTbca oaHHaxoBbie nepeMemeHHH no uinpoTe b o6e 
CTopoHbi. KpoMe Toro, paBHOMepHue BpameHnn ohh coBepmaroT He BOKpyr 
CBoero u,CHTpa, ho BOKpyr HeKOToporo apyroro, coo6uxaioinero 3 tmm MaawM 
KpyraM tot >xe 3xcu,eHTpHCHTeT, xoTopbift nonynaeTCH no aoaroTe y naaHeTbi 
no OTHOHJCHHK3 x Kpyry, npoxoaameMy nepe3 cepeanHbi 3oaHaxaabHbix 
co3BC3aHM. JleMCTBMTenbHo, mh npeanoaaraeM, hto BpeMeHa B03BpaineHHH b 
Abhxcchmhx xax no 3oanaxy, Tax h no ManoMy xpyry hbjihiotch oaHHaxoBbiMH 
h hto nepeMemeHHH 3a xaxcayio weTBepTb o6opoTa aoaxcHbi y o6ohx coBnaaaTb 
c Ha6nK3aaeMbiMH. E cam 6n BpameHHe Maaoro xpyra coBepmaaocb Boxpyr ero 
Co6cTBCHHOro U,CHTpa, TO ynOMHHyToe HHKOHM o6pa30M He Morjio 6 h np0H30HTH, 
Tax xax b aBHxccHHM Maawx xpyroB xa>xaafl neTBepTb xpyra npoxoanaacb 6bi 
3a oaHHaxoBoe bpcmh, a b Ha6aioaaeMOM aBHxceHHH 3nHu,Hxaa no oTHomeHHK) 
x 3oanaxy ototo Huxax hc Morao 6uTb BcaeacrBHe axcueHTpHCHTeTa, 
npcanoaaracMoro aan xaxaoii naaHCTH. Ecan >xe paBHOMepHoe BpameHHe 
|Manhix xpyroB| 6yaeT npoHcxoaHTb Boxpyr tohxh, pacnoaoxceHHOH noaoSHo 
UCHTpy IpaBHOMepHoro BpamcHHH | oxcueHTpHHecxoro xpyra, to nan cootbct- 
CTBytomMx Ha 3oanaxe h Ha MaaoM xpyre mctbcpthx oxpyxcHocTH BoccraHOB- 
aeHMH HaxaoHOB 6yayT coBcpmaTbcn b oaHHaxoBbie BpeMeHa. 

M nycTb hhxto, paccMaTpHBaa o6myio cxeMy Hauixx yxHiupeHHH, He CHuraeT 
3th rHnoTc3bi caHmxoM HcxyccTBCHHbiMH. He caeayeT npHMeHHTb qeaoBenecxHe 
noHHTHH x 6o>xecTBeHHOMy h ao6HBaTbca b TaxoM BeanxoM aeae yBepeHHocTH 
npn noMouw cobccm HenoaxoasimHx aHaaoniH, h6o hto mojxct 6biTb o6mero 
MCJXay TCM, MT0 BC4H0 OCTaeTCH TCM >xe CaMbIM, H TeM, MTO HHXOraa He 
coxpaHsicTCsi? MaH Mcxcay tcm, mto bo bccm BCTpenaeT npenHTCTBHe, h tcm, 
4TO HC HMCCT npcnHTCTBHM aa*C B CaMOM Ce6e? 17 Ho X He6eCHbfM aBHXCeHHHM 
Hy*H0 nbiTaTbCH npHcnoco6HTb cxoab bo3mo>xho npocTbie npeanoaoxceHHH, a 
ecan 3Toro HeaocTaTOHHo, to bo bchkom caynae aonycTHMbie 18 . .HeHCTBHTeabHo, 
ecan xax<aoe H3 Ha6aioaaiomHxcH HBacHHH yaacrca oa«H pa3 o&bHCHHTb thxmmh 
rHnoTe3aMH 19 , to hto >xc 6yaeT yaHBHTeabHO'ro, ecaw He6ecHHe aBHxeHHH 
MoryT noayMaTbcsi TaxwM caoxHHM o6pa30M? Beat aan stoto He cymecTByeT 
HHxaxoM npensiTCTByiomcH npnpoabi, ho Bee copa3MepneTCH c ecTecTBeHHbiMH 
aBMXccHMHMM xaxaoii nacTH h npeaocTaBaaeT hm Mecro h B03M0XH0CTb, aaxce 
ecan laBMXCHMH | coBepmaiOTCH b npoTHBonoaoxcHHe ctopohh. M Bee 3th 
aBMXCHMSI MoryT aCrXO npOHCXOaHTb H 6blTb BHaHbl B pacnpOCTpaHCHHOH Be3ae 
tohxom MaTepHM, b xoTopoii He 6yaeT npenaTCTBHH He Toabxo aan xpyroBbix 
op6wT, ho aaxce h aan ccjjep h oceii BpamcHHH. Mx CBH3b h B3anMHoe BaHHHHe 
B pa3aMHHblX aBMXCCHHJIX X3>XyTCH HaM OHCHb HCXyCCTBeHHbJMH B yCTpaHBaeMHX 
homh Moacaax, h TpyaHo cacaaTb Tax, hto6h aBHxeHHH He Meuiaaa apyr 
apyry, ho b hc6c HMxaxoc H3 othx aBuxcHMH He BCTpeTHT npenHTCTBHH ot 
noao6horo coeanncHH5i. Jlynmc 6yaeT h o chmoh npocTOTe He6ecHoro cyaHTb 
hc Ha ocHOBaHMH Toro, hto HaM xaxceTca TaxHM, h6o Beat h y Hac He aan 
BCCX 6yaCT npOCTbIM OaHO H TO XCe. IlpH TaXOM paCCMOTpeHHH HHHTO He 
noxaxccTCH hom npocTbiM H3 coBcpuiaromcrocH Ha He6e, aaxce HeH3MeHHocTb 
ncpBoro aBMXccHMsi, m6o aaxcc oto aoHJxeHHe, HBaHromeecH oaHHM h tcm ate 
BCC BPCMH, aasi Hac O&bHCHWTb HC TOabXO TpyaHO, HO H BOo6mC HCB03M0XCH0. 
3to moxcho cacaaTb Toabxo m3 IpaccMOTpcHHH ] npnpoaw Tea b caMOM He6e h 
HCM3MCHHOCTM MX aBHXCCHHM. Toraa aCHCTBHTeabHO BCe [aBHiKCHHH ] HaM 
noxaxcyTCH npocTbiMH m aaxcc 6oacc npocTbiMH, qeM Te, mto y Hac t3xhmh 
xaxyTca, m Mbi 6c3 BCHxoro Tpyaa h 3aMeuiaTeabCTBa cMoxteM npeacTaBHTb 
cnoco6bi mx BpamcHHH. 
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XIII.3. O eejuiHuHOx uhkmihohuu u o6jiuKeau,uu dna rnxdou ruuiHembi 


3. O BejiHHHHax nHKJinHau,HH h o 6 jiHKBau,HH fljia KaacflOH njiaHeTbi 


Ha ocHOBaHHH CKa3aHHoro mojkho npeacraBHTb ce6e o6mee noaoxceHHe h 
nopaaoK HaKjioHa [pa3JiHMHux ] KpyroB. flaa Kaxcaoft xce imaHeTH MacTHbie 
3HaaeHHH ayr, H3MepaiomHx HaxaoHH, onpeaeaaiOTca no 6ojibmoMy Kpyry, 
npoBeaeHHOMy nepe3 noaiocH xpyra HaioioHa 20 nepneHaHKyaapHO k naocKOCTH, 
npoxoaHmen aepe3 cepeaHHH 3oaHaKaabHbix co3Be3aHH, no 3T0My Kpyry 
onpeaeaaiOTca h OTKaoHeHHa no nrapoTe; y BeHepH h Mepxypna aaa 
BbmncaeHHH yao6Hee [ncnojib30BaTb ] OTKJiCHCHHa, Ha6jnoaaeMbie b BHineyKa- 
3aHHHX noaoxceHnax 21 . Koraa hx aBHxeHna no aonroTe npoHCxoaaT b anoreax 
h nepnreax 3KCpeHTpoB, a caMH naaHeTu HaxoaaTca b nepnreax h anoreax 535 
3nnu,nKaoB, to, KaK mh CKa3ajin, Ha ocHOBaHHH caeaaHHbix B6aH3H sthx tomck 
H a6jnoaeHHH 22 naaHeTH HaxoaaTca Ha oaHHaKOBOM paccToaHHH ceBepHee wm 
roxcHee 3oaHaKa: BeHepa Bceraa 6yaeT caMoe 6ojibuiee Ha 1/6 rpaayca ceBepHee, 
a MepKypHH Bceraa roxHee Ha 1/21/4 rpaayca. CjieaoBaTejibHo, HaKaoHH 
3KCpeHTpHnecKHx KpyroB aaa KaxcaoH h3 hhx hmckjt KaK pa3 TaKHe BeaHMHHbi 23 . 

B HaH6oabniHX *e yaaaeHHax ot CojiHua o6e naaHeTH b cpeaHeM xaxyTca 
Ha 5 rpaaycoB ceBepHee turn KBKHee no cpaBHeHHio c HaH6oabniHM yaaneHHeM 
b npoTHBonoaoxcHyro CTopoHy; aefiCTBHTeabHo, BeHepa aaeT ynoMaHyTyio 
pa3H0CTb b npoTHBonoaoxHHX noaoxceHHax, annib Ha He3HanHTeabHyio naCTb 
rpaayca MeHbinyio 5 rpaaycoB b anoree 3KCu,eHTpa h [Ha He3HaMHTeabHyio 
aacTb rpaayca ] 6oabine b nepHree, a MepKypHH caMoe 6onbinee Ha 1/2 rpaayca 
[MeHbnie h 6oabme noayneHHOH Aaa BeHepH BeaHHHHH] 24 . TaKHM o6pa30M, 
HaKaOHH anHnHKaOB C TOH H C apyrOH CTOpOHH naOCKOCTeH SKCpeHTpOB B 
cpeaHeM CTsrHBaioT Ha nepneHaHKyaapHOM k 3oa«aKy Kpyre ay™ b 21/2 
rpaayca 25 . OTCroaa onpeaeaaioTca bcahmhhh yraoB, cocTaBaaeMHx annuHKaaMH 
c naocKOCTHMH 3KCu,eHTpoB, KaK 3TO BbiacHHTca b aaabHeiinieM 26 Ha ocHOBaHHH 
Toro, mto mh OTHocHTeabHO hhx aoKaxceM; noxa xce He 6yaeM pa3pHBaTb 536 
oSiuhh aHaaH3 HaKaoHOB naTH naaHeT. 

Koraa hx yTOMHeHHHe ABHxemia no aoaroTe nponcxoaaT b y3aax h 
[nosTOMy ] b cpeaHHX paccToaHnax 27 , BeHepa, Haxoaacb oxoao anorea anHpHKaa, 
Ha 6 aioaaeTca Ha 1 rpaayc ceBepHee nan roxcHee cpeaneii aHHHH 3oaHaKa, a 
oxoao nepnrea npn6aH3HTeabHO Ha 6V3 rpaaycoB 28 ; OTCioaa noaynaeTCa, mto 
HaKaoH annuHKaa OTceKaeT 21/2 rpaayca Ha Kpyre, npoBeaeHHOM onncaHHHM 
o6pa30M nepe3 ero noaiocn. flencTBHTeabHO, hmchho TaKHe BeaHMHHH mh 
HanaeM Ha ocHOBaHHH [Ta6anu ] anHuHKaMMecKOH aHOMaann aaa cpeaHHX 
paccroaHHH, a hmchho b anoree snunuKaa yroa 3peHHa [b 21/2 rpaayca] 
CTarHBaeT 1;2 rpaayc, a b nepnree — 6;22 rpaaycoB 29 . IlaaHeTa xce MepKypHH, 
Haxoaacb B6aH3H anorea annipiKaa, KaK moxcho BHMHcaHTb npH6jiH3HTe;ibHO 
Ha ocHOBaHHH ero 6 aHxcaHniHX (J>a3, Kaxerca roxHee h ceBepHee cpeaHefi jihhhh 
3 oaHaKa Ha 1 1 / 21/4 rpaayc, a b nepnree — npH 6 aH 3 HTejibHo Ha 4 rpaayca 30 ; 
OTCioaa HaKjioH 3nHu,HKjia noaynaeTCa paBHHM 6V4 rpaaycaM. Hmchho TaKHe 537 
BeaHMHHH MH HaHflCM Ha OCHOBaHHH aHOMaAHH 3nHU,MKaa aaa paccToaHHH, 
cooTBeTCTByiomHx HaHSoabiziHM HHBcjiHHanHHM, T.e. Koraa yTOMHeHHaa aoaroTa 
otctoht Ha neTBepTb Kpyra ot anorea [sKCueirrpa], npH stom b anoree anHpHKaa 
yroa 3peHHa [ bcahmhhoh 61/4 rpaaycoB] crarHBaeT 1;46 rpaayc, a b nepHree — 

4;5 rpaayca 31 . 
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Hto xacaeTca ocTajibHHx ruiaHeT — CaTypHa, HDnHTepa h Mapca, — to 
He cymecTByeT Mera^a, no3BOAaiomero noAyaHTb cpa3y xe bcahhhhh 
H3 KJlOHeHH H, T3K K3K 06 a BHfla HaXAOHCHHH H TO, HTO npOH3BOHHTCH 
3KCU,eHTpOM , H TO, HTO 33BHCHT OT 3IlHlJ,HBCJia, 

Bcerjja 6ynyT CMeinaHH flpyr c flpyroM, ho, 

HaSjiiOAaa bcahhhhh otkjiohchhh no ranpoTe b 
nepnreax h anoreax axcpeHTpoB h anHuHKAOB, 

MH CMOXCM BblflCAHTb xaXflOe H3 HaKJIOHeHHH 
cjieayioiHHM o6pa30M. 

rtycTb b njiocKOCTH, ne pneHflH k yjia pHoii k 
C peflHeH JIHHHH 30AH3K3, AB [pHC. 13.1] OyjjeT 
o6mefi jiHHHew ee ceaeHna c njioCKocTbio 
30AH3K3, TA — C njIOCKOCTbHJ 3KCu,eHTpa, a 
Toaxa E — peHTp 30RHaxa — [HaxoflHTca] b 
o6meM ceaeHHH sthx [Tpex] nAoexocren. 

OnHmeM BOKpyr anorea T 3xcu,eHTpa h ero 
nepHrea A b ynoMaHyTOH iuiockocth [nep- 
neHAHKyAapHoii 30flHaxy] paBHwe xpyrn 

538 ZH0K h AMNE, xax 6h npoxoflamne aepe3 
noJiiocH 3nnuHKJioB, h Ha hhx 6yaeM onpefle- 

JiaTb H3KAOHH rUIOCKOCTen 3n MU.MKJ10B, a HMeH- 
ho no OTHOineHHio k npaMHM HrK h MAE, 
o6pa3yiom;Hx, kohchho, npn T h A paBHwe yrnH. H3 pem-pa E 30AHaxa, rue 
noMeiuaeTca Ham rnaa, npoBeaeM coeAHHHTCAbHue npaMwe k anoreaM h 
nepwreaM anHpHXAa, a hmchho k anoreaM npaMwe EH h EM, a k nepnreaM — 
EK h EE, npnaeM b Toaxa x K h E mh 6yaeM, ohcbhaho, HMeTb npoTHBOCToaHHa, 
a B TOHX3X H H M — COeaHHeHHH 32 . 

Ana- Mapca mh b3hjih oTXAOHeHHa no nmpoTe, KOTopbie noAyaaioTca b 
npoTHBocToaHHax b anoree 3KCu.eHTpa, T.e. b Toaxe K 3nHn,HXAa, a Taxxe b 

539 nepHree axcpeHTpa, T.e. b roaxe E anmiHKAa, Tax xax cooTBeTCTByiomaa 
pa3HHua 6y«eT BnoAHe omyraMOH. Mapc b npoTHBOCToaHHax b anoree 
OTKjioHaeTca k ceBepy ot cpeflHen jimhhm 3onnaxa Ha 41/3 rpaayca, a b 
nepHree — x lory npH6/iH3HTeabHO Ha 7 rpaaycoB, Tax hto yroA AEK 
nonyaaeTca paBHHM 41/3 rpaaycaM, xaxux b aeTHpex npaMHx yrnax coaepxHTca 
360, a yroji BEE paBHHM t3khm xe 7 rpaaycaM. 

YcraHOBHB 3to, yroA AEr HaxaoHa oxcnem-pa h yroa HrZ HaxAOHa 
3nHu,Hxaa mh onpeaenaeM cjieayiomHM o6pa30M. Ha ocHOBaHHH Aoxa3aHHoro 
h3mh oTHocHTeabHo aHOMajiHH Mapca nerxo noHaTb, hto h3 yraoB, o6pa3yio- 
ipnxca npH Toaxe, rjje HaxoflHTca HaOajoaaTeab, h crarHBaeMHx p3bhhmh 
AyraMH npH nepHreax anHuHXJia, Te, xoTopne noayaaiOTca b anoree 3xcn,eHTpa, 
HMeiOT x noayaaiomHMca b nepHree axcuempa OTHomeHHe, paBHoe npn- 
6;iH3HTeJibHo oTHomeHHio 5 x 9 33 ; caenoBaTeabHo, npH paBeHCTBe nyr ©K h 
NE OTHomeHHe yraa TEK x yray AEE 6yaeT, xax y 5 x 9. TaxHM o6pa30M, 

540 nocxoabxy yrnn AEK h BEE RaHH h gam) OTHomeHHe yraa TEK x yray 
AEE, a yroji AEr paBeH yrJiy BEA, to, earn mh HanfleM aacTb, xoropyio 
pa3H0CTb bcahhhh [ymoB AEK h BEE ] cocraBJiaeT ot pa3H0CTH [hachob ] 
OTHomeHHa [5 h 9 ], h B03bMeM Taxyio xe aacTb ot xaxfloro H3 [hachob ] 
OTHomeHHa , mh noAyaHM BeAHaHHy, cootbctctb yiomyio xaxAoii aacTH otho- 
meHHa. 3to Roxa3HBaeTca npH noMomu cootbctctb yioipeH apHtJjMeTHaecxoH 
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jieMMU 34 . Tenepb, TaK khk bcjihmhhm [yrjiOB ] 6ynyT 41/3 h 7, a hx pa3H0CTb 
2V 3 , OTHomeHHe *e paBHo 5 k 9, a pa3HOCTb ero aaeHOB 6yneT 4, h 2V 3 
COCTaBJIHIOT V 3 OT 4, TO, B3HB COOTBCTCTByiOmyiO HaCTb OT 5 H 9, MLI nOJiyMHM, 

hto yroJi TEK paBeH 31/3 rpaaycaM, a AEE paBeH 6 tbkhm xe rpaaycaM 35 . 
CooTBeTCTBeHHo 3T0My KaxaHii H3 ocraiomHxca yraoB AEr h BEA HaxaoHeHHa 
SKCpeHTpa 6yfleT paBeH 1 rpanycy. BcaeflCTBHe sroro uyra ©K HamiOHa 
anHUHKaa 6ygeT paBHa 21/4 rpaaycaM, Tax xax Ha ocHOBaHHH TaSjiHuw aHOMaann 
npH6jiH3HTe;ibHo Taxyio BejiHHHHy hmckjt ynoMSHyTbie yran TEK h AEE 36 . 

Hto KacaeTca CaTypHa h lOnHTepa, to hx noaoxemia [no niHpoTe] b 
anoreax aKcnenrpa Ha HeayBCTBHTejibHyio BejiHHHHy oTjiHHaiOTca ot noay- 
aaiomHxca b nepHreax b anaMerpaabHO npoTHBonoaoxHbix noaoxeHHax. Mh 
bhhhcjihjih npefljioxeHHoe flpyrHM cnoco6oM H3 cpaBHeHHa noaoxeHHft [no 
niHpoTe] b anoreax h nepHreax shhuhkjiob. H 3 oTfleabHHX Ha6aioaeHHH HaM 
CTajio acHo, mto b noaoxeHHax npn rejinaKHnecKHx Bocxojjax h 3axonax 
MaxcHMajibHoe oTKjioHeHHe k ceBepy h k lory cocraBjiaeT okojio 2 rpaaycoB 
AJia CaTypHa h 1 rpaayc aaa lOnHTepa, b npoTHBocToaHnax xe CaTypH 
OTKjioHaeTca Ha 3 rpaayca, a lOnHTep Ha 2 rpaayca 37 . H 3 bcjihukh hx aHOMajiHH 
CTaHOBHTca acHO Taxxe, hto H3 o6pa3yiomHxca npn HanieM rjia3e yraoB, 
CTarHBaeMhix paBHHMH ayraMH npn anoreax h nepnreax annpHKJioB, Te, xoTopne 
noayaaiOTCa b anoreax, oTHocaTca k nojiyaaioipHMca b nepnreax, xax 18 k 23 
aa a CaTypHa, hjih xe xax 29 k 43 jyia lOnHTepa 38 , Tax xax ayrn ZH h 
©K annuHioia paBHH. TaxHM o6pa30M, OTHomeHHe yrjia ZEH h ZEK 6yaeT 
HJia CaTypHa paBHo 18 k 23, a ana lOnHTepa — 29 k 43. Ho yroa HEK, 
npencTaBjiaiomHH pa3H0CTb no ranpoTe flByx sthx noaoxemiH [b anoree h 
nepnree annuHKjia], paBeH aaa o6enx sthx naaHer 1 rpaaycy. CaeaoBaTeabHo, 
ecan mh pa3jjejiHM 1 rpaayc b yxa3aHHHx OTHomeHnax, to nojiyawM, hto yroa 
ZEH aaa CaTypHa paBeH 26 mecninecHTHM, a ana lOnHTepa 24, a yroa 
ZEK aaa CaTypHa 6yaeT 34 mecTHaecaTHx, a aaa lOnHTepa 36. TaxHM 
o6pa30M, ocTaiomHHca yroji AEr HaxjioHa axcueHTpa noayaaeTca y CaTypHa 
paBHHM 2;26 rpaaycaM, a y lOnHTepa 1;24 rpaaycy; bmccto sthx bcjihhhh mh 
6yaeM nojib30BaTbca 6oaee yaoSHbiMH 21/2 h H/ 2 . OTcroga noayaaeTca h gyra 
©K HaxjioHa anHiiHicaoB y CaTypHa 41/2 rpaayca, a y lOnHTepa — 21 / 2 . Hmchho 
T axne bcjihmhhh noayaaiOTca b Ta6jiHn,ax aHOMaann icaxaoH naaHeTH aaa 
ynoMaHyTHx mhcjiobhx 3 HaaeHHH yraoB ZEH h ZEK 39 . 3to HaM h TpeSoBaaocb 
onpejjeaHTb. 

4. IIoCTpoeHHe TaGawn, ana aacTHbix 3HaneHHH otkjiohchhh no niHpoTe 

H 3 BHnienpHBeaeHHoro mh noayMHJin b o6meM BHjie BeaHMHHbi HaHSoabimix 
H3KJIOHOB 3KCU,eHTpOB H SnHIIHKaOB. Hto6h MOXHO 6hH 0 yflo6HO HaxOflHTb B 
xaxflOM cjiyaae oTxaoHeHHa no ninpoTe aaa pa3JiHMHHx paccToaHHii [ot anorea ], 
mh cocTaBHjiH naTb Ta6aHu, jjjia nara naaHeT, HMeiomHx xaxaaa Taxoe xe 
HHCJIO CTpOK, K3K H B Ta6aHU,aX aHOMajiHH, H no naTb CTOa6u,OB. H3 3THX 
CTOJiSpoB jjBa nepBHx, xax h BHiiie, coaepxaT ancaa [apryMema ], TpeTbH 
xe — paccToaHna no ninpoTe ot cpeflHen jihhhh 30flHaxa, cooTBeTCTByiomHe 
OTgejibHHM ayraM [jjBHxeHHa ] no annuHicjiy aaa HaH6oabiuHx HaxjioHOB: y 
BeHepn h Mepxypna — b y3aoBbix TOHxax axcneHTpOB, a y ocrajibHHx Tpex 
iuiaHeT — b ceBepHHx npeaeabHHx ToaKax axcneHTpoB. HeTBepTbie cToaSpbi 
coaepxaT aHajiorHMHbie npnpameHHa naa ioxhhx npeaeaoB skchchtpob, y Tpex 
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Pmc. 13.2 


H3 3THX IUiaHeT HaH6oJIbIHHe OTXAOHCHHH C3MHX 3XCU,eHTpOB K CCBepV HJIH K 
iory 6 hjih Taxxe yaTeHbi b pacMerax 40 . BbiMHcnemie ynoMsmyTHx Ayr 
[anHu,HKAOB] AJia BeHepH h Mepxypna 6buio nojiyaeHO 
cneAyioiuHM o6pa30M npH noMouiH oahoh TeopeMH. 

nycTb b njioCKOCTH, CToameH noA npaMbiM yrjioM k 
cpeAHeii jihhhh 30AHaxa, ABr [pwc. 13.2] 6yAer o6eahm 

544 ceaeHHeM ee c ruiocKocrbio 30AHaxa, a ABE — ee 
ceaeHHeM c nAOCxocrbio anHpHKAa. IlycTb A 6yAeT 
peHTpoM 30AnaKa, a B — annuHKJia, npaMaa *.e AB — 
paccToaHHeM 3nHii,HXAa npn HanOoAbmHX HaxAOHax. 

OnHcaB Boxpyr B 3 iihu.hka AZEH, npoBeAeM nep- 
neHAHKyjiapHHH k AE AHaMerp ZBH h npeAnojioxHM, 
mto njiocKocrb snnpHKAa 6yACT nepneHAHKyjiapHa k 
njioCKOCTH aepTexa, Tax mto H3 npoBeAeHHWx b 
3nHu,HKJie npaMbix, nepneHflHKyjiapHHx k AE, Bee 6yAyT 
napaAAejibHH nAocxocra 30Anaxa h tojibko OAHa ZH 
JieJKHT B C3MOH 3TOH IUIOCKOCTH 4 '. IlycTb no 3aAaHHHM 
OTHOineHHK) AB k BE h BeAHMHHe HaxAOHa, T.e. yrny 
ABE, Tpe6yeTca onpeAeAHTb noAoaceHHe ruiaHer no 
mnpoTe, xorAa ohh, Hanpmuep, OTcroaT ot nepnrea E smmHKjia Ha 45 rpaAycoB, 
KaxHx b 3nnu;HKAe a>Aep*HTca 360. [Mu BwOnpaeM BeAHMHHy 45 rpaAycoB], 

545 nocKOAbxy mh xothm OAHOBpeMeHHO onpeAeAHTb noAyaaiomHeca npn sthx 

[MaKCHMaAbHHX ] H3KAOH3X pa3HHU,bI B nO.lOXCHHaX no AOATOTe; OHH AOAXHbl 
AOCTHraTb HaH6oAbmero 3HaaeHHa AJia nonoxeHHii nAaHeTw MeacAy nepnreeM 
E h TOHKaMH Z, H, Tax xax b ynoMaHyTbix Toaxax [AOAroTH ] 6yAyT t3xhmh 
xe, xax H npH OTCyTCTBHH HaXAOHOB. 

HTax, otaojkhm Ayry E0, paBHyio yxa33HHbiM 45 rpaAycaM, h onycimi 
nepneHAHxyAapH 0K Ha npaMyio BE, a xaxxe KA h ©M — Ha nAocxocrb cpeAHeii 
ahhhh 30AHaxa; npoaeAeM cocahhHTCA bHHe npaMwe ©B, AM, AM h A©. 

Cpa3y x.e bhaho, mto aeTbipexyroAbHHx AK0M HMeer napaAAeAbHhie 
cropoHH h npaMwe yrAH, Tax xax K© napaAACAbHa iiaocxocth cpeAHeii ahhhh 
30AHaxa, h mto yroA AAM npeACTaBAaer npocrac})epe3 no AOAroTe, a yroA 
©AM — noAOxeHHe no mnpoTe, Tax xax yrAH AAM h AM© noAyaHAHCb 
npaMHMH BCAeACTBHe Toro, mto npaMaa AM aokht b nAoexocTH cpeAHeii ahhhh 
30AHaxa. CAeAyeT noxa3aTb, kakhmh noAyaaTca hcxomhc otxaoh eH h a aah 
xaxcAoro H3 ynoMHHyTHX cbctha. 

CAeAaeM sto npeame Bcero aah BeHepn. Tax xax Ayra E© paBHaeTca 45 
rpaAycaM, xaxnx b 3nHu,HKAe coAepjxHTca 360, to HaxoAain,Hiica npH peHTpe 

546 3nHu,HKJia yroA EB© 6yAeT paBeH 45 rpaAycaM, xaxnx b aerapex npaMHX 
yrAax coAep^xHTca 360, hah 90, xaxnx 360 6yAeT b A»yx npaMHX yrAax. 
Ilo3TOMy xaxtAaa H3 Ayr na BK h K© 6yAeT paBHa 90 rpaAycaM, xaxHx b 
xpyre oxoao npaMoyroAbHoro TpeyroAbHHxa B©K 6yAeT 360. CAeAOBaTeAbHO, 
H3 CToanjHx noA hhmh npaMHX xaacAaa 6yAeT paBHa 84;52 aacraM, xaxHx b 
ranoTeHy3e B© coaepxHTca 120; h ecAH paAHyc B© 3nHu,Hxna paBeH 43,10, 
a cpeAHee paccroaHHe AB paBHO 60 (h 6 o oxoao aroro paccroaHHa rAaBHHM 
o6pa30M h noAyaaeTca HaH6oAbniHH HaxAOH anHpHXAa) 42 , to b xaxcAoii H3 
npaMHX BK h K© Taxnx Macreii 6yAeT 30;32. flaAee, Tax xax yroA ABE 
HaxAOHa npeAnoAaraeTca paBHHM 2;30 rpaAycaM, xaxnx b neTHpex npaMHX 
yrnax 6yAeT 360, hah 5, xaxnx 360 coAepxnrca b a»yx npaMHX yrAax, to 
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ayra Ha npaMon AK paBHaerca 5 rpaaycaM, xaxnx b xpyre okojio 
npHMoyrcwbHoro TpeyroabHnxa BAK coaepxcnTca 360, a ayra BA paBHa 
HeflOCTaroiHHM noayoxpy>xHocTH 175 rpaaycaM. CaeaoBaTeabHo, H3 crarnBa- 
eMbix hmh npaMbix KA paBHa 5; 14 nacraM, xaxHx b rnnoTeHy3e BK 6yaeT 
120, a BA paBHa 119;53 TaxnM ace MacraM. IloaTOMy ecan rHnoTeHy3a BK 
paBHa 30;32, a npaMaa AB paBHa 60, to b KA 6yaeT 1;20, b BA — 30;30, 
a b AA nocae BbmnTaHna — 29;30 TaxHx qacren. Ho b AM, paBHOn npaMon 
K0, Taxnx MacTeii 6yaeT 30;32, Tax mto rnnoTeHy3a AM [npaMoyroabHoro 
TpeyroabHnxa AAM1 noayqaeTca paBHOn 42;27 t3khm >xe MacraM. TaxHM 
o6pa30M, ecan noaoxcnTb rHnoTeHy3y AM paBHon 120, to b AM Taxnx nacTen 
6yaeT 86; 19, a yroa AAM, cooTBeTCTByromnn npocTatfcepe3y no aoaroTe, b 
3tom noaoxceHnn 6yaeT paBHaTbca 92;0 rpaaycaM, xaxnx b aeyx npaMbix yraax 
6yaeT 360, nan *e 46;0, xaxHx 360 6yaeT b neTHpex npaMbix yraax. 

noflo6HbiM >xe o6pa30M, Tax xax npaMaa AM paBHa 42;27 nacTaM, xotopmx 
©M, paBHaa npaMon KA, HMeeT 1;20, h cyMMa xBaapaTOB Ha hhx aaeT xBaapaT 
Ha A©, to aii hH a A© 6yaeT paBHaTbca 42;29. CaeaoBaTeabHo, ecjin rnnoTeHy3a 
A© paBHa 120, to b ©M 6yaeT 3;46 Taxnx uacra, a 
yroa ©AM OTxaoHeHna no uinpoTe 6yaeT paBeH 3;36 
rpaaycaM, xaxHx b aayx npaMbix yriiax 6yaeT 360, nan 
acc 1;48, xaxHx 360 coaepacnTca b qeTbipex npaMbix 
u yriiax. 3 to mhcao mm h noMecTHM b TpeTbeM croa6ue 
Ta6iiHUM aiia BeHepu b cTpoxe aaa 135 rpaaycoB. 

Mto6m onpeaejiHTb pa3HHu,y y npocTa<J)epe3a no 
AOJirOTC [c BejIHMHHOH, nOAyqeHHOH paHbnie], B03bMeM 
noaoOHMH >xe qepTox [pnc. 13.3], ho Toabxo c 
hchhkaohhmm 3nnu,nxaoM 43 . Tax xax mm noxa3aiiH, 
mto xaacaaa H3 npaMbix BK h K© paBHa 30;32 qacraM, 
xaxnx b npaMoil AB coaepacHTCa 60, Tax hto AK paBHa 
HCflOCTaiomHM 29;28, h XBaapaT Ha stow npaMon, a 
Taxxcc Ha K@, 6yayqn caoaceHH, aaioT XBaapaT Ha 
A0, to fliiHHa A© jSyaeT paBHa 42;26 TaxnM ace qacraM. 
CiicflOBaTejibHO, eciiH rHnoTeHy3a A© paBHa 120, to b 
K© TaxHx Hacren 6yaeT 86;21, a yroa ©AK npocra- 
(J)cpc3a no aoaroTe 6yaeT paBeH npH6an3MTeabHo 92;3 
rpaaycaM, xaxux b flByx npaMbix yraax coaepacnTca 
360, nan 46;2, xaxwx 360 6yaeT b qeTbipex npaMbix yraax. Ho mm noxa3aaH, 
mto npn HaaMMMH HaxaoHa Taxnx rpaaycoB 6yaeT 46. CaeaoBaTeabHo, BcaeacTBne 
HaxaoHa onnunxaa b npocTa(£epe3e no aoaroTe noayqnaacb pa3HHu,a b 2 
oiccTHaecaTMx oaHoro rpaayca. 3 to mm h xoTean noxa3aTb 44 . 

3aTCM aaa onpcaeaeHna oTxaoHeHHw Mepxypna [no uiHpoTe] B03bMeM 
McpTcac, nofloOHHH croameMy nepea npeflinecTByromHM [pnc. 13.4], npeanoaa- 
raa, mto ayra ©E paBHa TeM >xe caMMM 45 rpaaycaM, Tax mto xaacaaa H3 
npaMHx BK h K© onaTb noayqaeTca paBHon 84;52 qacraM, xaxHx b rHnoTeHy3e 
B© [npaMoyroabHoro TpeyroabHHxa BK0] coaepacnTca 120. CaeaOBaTeabHo, 
ecan paanyc B© onnunxaa paBCH 22;30 qacraM, a npaMaa AB paccToaHHa 
npn Han6oabiuMx HaxaoHax paBHa 56;40 (Bee sto yace Ohao HaMn noxa3aHo 
paHbinc) 45 , to b BK n K0 Taxnx qacren 6yaeT no 15;55. flaaee, Tax xax 
yroa ABE HaxaoHa onnunxaa noaaraeTca paBHHM 6;15 rpaaycaM, xaxnx b 
mcthpcx npaMbix yraax 6yacT 360, nan 12;30, xaxnx 360 coaepacnTca b 
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aerapex npaMHx yrjiax, to flyra AKpaBHaeTca 12;30 rpaaycaM, xaxHx b 
xpyre OKoao npaMoyrojibHoro TpeyrojibHHKa BAK HMeeTca 360, a ayra Ha 
BA paBHaerca h eaocTaiomHM ao nojiyoKpyxHOCTH 167;30 rpaaycaM. CjieaoBa- 
TejibHO, H3 CTHraBaioiuHx hx npaMbix KA paBHa 13;4 aacraM, xaxHx b 
rHnoTeHy 3 e BK HMeerca 120, a BA paBHa 119; 17 
thkhm *e aacraM. Ilo3TOMy ecnH BK, xax noKa3aHO, 
paBHa 15;55, a AB, no npeanojioxeHHio, 56;40, to b 
KA 6yaeT 1;44 Taxaa aacrb, b BA t3khx xe 15;49 
h b ocraTxe AA [56;40 - 15;49] tbkhx xe aacTeii 
40;51. Ho AM, paBHaa K0, 6yaer HMerb 15;55 t3khx 
xe aacTeii. Tax xax KBaapaT Ha AA BMecre c 

550 KBaapaTOM Ha AM aaer KBaapaT Ha AM, to mh 
nojiyuHM fljiHHy nocjieaHeii paBHOH 43;50 aacraM, 
k3khx b npaMoii AM 6yaeT 15;55; cjieaoBaTejibHO, ecjin 
noaoxHTb ranoTeHy3y AM paBHOH 120, to b AM Taxnx 
MacTeii 6yaeT 43; 34, a yroa AAM npocra(])epe3a no 
aojiroTe nojiyMHTca paBHHM 42;34 rpaaycaM, xaxnx b 
flByx npaMHx yrjiax 6yaeT 360, hjih 21;17 rpaaycy, 

KaxHx 360 coaepxHTca b aeTbipex npaMbix yrjiax. 

noflo6HHM xe o6pa30M, earn npaMaa AM paBHa 
43;50 aacraM, to @M, paBHaa KA, craHeT paBHOH 
1;44, h KBaapaTbi Ha hhx nooie cjioxchhh aaayT 
KBaapaT Ha A0; h mh nojiyaHM, mto ajimia noaieaHeft 
6yaer paBHa 43;52 t3khm xe aacraM. CjieaoBaTejibHO, 
ecjiH rHnoTeHy3a A0 paBHa 120, to b ©M HMeerca 
4;44 t3khx aacra, a yroji 0AM OTKjiOHeHHa no nmpoTe 
6yaeT paBeH 4;32 rpaaycaM, xaxHx b a«yx npaMHx z 
yrjiax coaepxHTca 360, hjih 2; 16, xaxHx 360 6yaeT b 
aerapex npaMHx yrjiax. 3 to hhcjio mh h noMecTHM 
b TpeTbeM CTOJiSne Ta6jmu,H ajia Mepxypna b toh xe 
caMofi crpoxe, hmchho coaepxameii hhcjio 135 rpaaycoB. 

H onaTb ajia cpaBHeHHa BejmaHHH npocracpepeaa 
[no floaroTe] B03bMeM aepTex c oTcyTCTBHeM Haxjio- 
HeHHa [anHuHKjia] [pHc. 13.5]. B.oxa3aHO, mto earn 
npaMaa AB paBHa 56;40, to b xaxaoH H3 npaMHx 

551 ©K h KB t3khx aacreii 6yaer 15;55, a b ocraTKe 
AK, oaeBHflHO, 40;45 tbkhx xe aacreii, h KBaapaT Ha 
AK BMecTe c KBaapaTOM Ha K© aaer KBaapaT Ha 
A©; OTCioaa ammy nocjieaHeii mh nojiyaHM paBHOH 
43;45 aacTaM, kbkhx b npaMOH ©K HMejiocb 15;55. 

Ilo3TOMy ecjiH npaMyio A© — rnnoTeHy3y — npHHaTb 3a 120, to b ©K t3khx 
aacreii 6yaeT 43; 39 h yron KA© npocra(pepe3a no aonroTe 6yner paBHHTbca 
42;40 rpaaycaM, xaxHx b aoyx npaMbix yrjiax coaepxHTca 360, mm 21 ;20, 
k3khx 360 6yaeT b aerapex npaMHx yrjiax. IlpH h3jihmhh xe HatcjioHa 6 hjio 
noKa3aHO, mto t3khx rpaaycoB b hcm 6hjio 21 ;17. CjieaoBaTejibHO, h b stom 
cjiyaae BCJieacTBHe HaxjiOHa amiuHKJia npocratpepe3 no aoJiroTe OKa3ajica 
pa3HanjHMca Ha 3 mecTHaecarax oaHoro rpaayca. 3 to HaM h 6hjio HyxHO 

HaHTH. 

MT3K, ajia aeyx ynoMaHyrax tuiaHer otk jioh eH Ha no nmpoTe npH 
HaH6oJIbIIIHX H3KJIOHax MH BHMHCJIHJIH H3 JIOX eH H bIM o6pa30M, Tax KaK OHH 
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noayaaiOTca, Koraa 3KCH,eHTp OKa3MBaeTca b ojjhoh iijiockocth co cpeaHen 
jiHHHeft 3oaHaKa. fljia ocTaabHMX Tpex iuiaHeT mm Bocnoab30BaaHCb Ha aepTexe 552 
apyroft TeopHeft, Tax KaK [b stom cayaae ] HanSoabinHe h3kjiohm 3iihixhbcjiob 
noayaaiorca npn HaH6oabinHx HamiOHax 3KCueHTpoB, 

H nOSTOMy HaM Heo6xOflHMO HMeTb BHHHCaeHHHMH 
OTKjioHeHHa no mwpoTe, noayaaiomHeca oflHOBpeMeH- 
HO OT 060HX HaKJIOHOB 46 . 

IlycTb onaTb b iuiockocth, nepneHaHKyaapHOH k 
cpeaHeii jihhhh 30jnaKa, AB 6yaeT o6mHM ce- 

HeHHeM 3 T 0 H IUIOCKOCTH C njIOCKOCTbK) 30aH3Ka 

[pHC. 13.6 ] 47 , jihhhh AT — ceaemieM c iuiockoctwo 
3KCiteHTpa, a ArE — c njiocKOCTbio annuHKJia. 
IIpeanonoxHM, hto ueHTpoM 3oanaKa 6yaeT A, 
ueHTpoM snHitHKjia — I\ h onnineM okojio T snHitHKJi 
AZEH, hto6h h3 npaMHX, npoBeaeHHHx noa npaMHM 
yrjiOM k AE, anaMerp ZTH 6mji b naocKOcra 
SKCueHTpa h napaaaeaew iuiockocth cpeaHeii aHHHH 
3oa«aKa, a ocraabHHe 6 mjih napaaaeabHH oSeHM 
ynoMaHyTHM iuiockocthm. IloaoSHO npeaHaymeMy 
OTaoxHM ayry E0, paBHyro TeM ace chmhm 45 
rpaaycaM, h h3 tohkh © — noaoaceHHa naaHeTH — 
npoBeaeM nepneHa«Kyaap ©K, a 3aTeM H3 tohck © 553 
h K nepneHaHKyaapH KB h ©A Ha naocKOCTb 
3oaHaKa. IlpoBeaeM coeaHHHTeabHHe npaMbie BA h AA h nocTaBHM 3aaaaefi 
HaftTH npocTa4>epe3 aoaroTH, onpeaeaaeMHH yraoM BAA, h noaoaceHHe no 
ninpoTe, onpeaeaaeMoe yraoM AA0. H 3 K Ha AT onycraM nepneHaHKyaap 
KM h npoBeaeM coeaHHHTeabHHe npaMne T0, AK h A©; Ha ocHOBaHHH 
aOKa3aHHOro BMine npeanoaoacHM onaTb, hto Kaacaaa H3 npaMHX TK h K© 
paBHaeTca 84;52 aacraM, KaKHx b ninoTeHy3e T© [npaMoyroabHoro Tpey- 
roabHHKa T0K] coaepxHTca 120. 

CHaaaaa a-Hfl CaTypHa: TaK KaK paawyc 3nnu.HKaa paBHaeTca, KaK noKa3aHO, 
6;30 aacraM, k3khx b cpeaHeM paccToaHHH coaepacHTCa 60, to Kaxaaa H3 
npaMHX TK h K0 6yaeT paBHa 4;36 aacraM, k3khx b rnnoTeHy3e T© 
coaepxcHTca 6;30. Tax KaK yroa ATE HaxaoHeHHa annuKKaa npeanoaaraeTca 
paBHHM 4;30 rpaaycaM, xaxnx b aeTHpex npaMHX yraax 6yaeT 360, nan 9, 
k3khx 360 6yaeT b a»yx npaMHX yraax, to ayra Ha KM paBHa 9 rpaaycaM, 
KaKHx b Kpyre OKoao npaMoyroabHoro TpeyroabHHKa TKM coaepacHTCa 360, a 
ayra Ha TM paBHaeTca HeaocraiomHM ao noayKpyra 171 rpaaycy; H3 
HaxoaaipHxca noa hhmh npaMHX KM 6yaeT paBHa 9;25 aacraM, kbkhx b 
rnnoTeHy3e TK HMeeTca 120, a TM — 119;38 t3khm ace aacraM. CaeaoBaTeabHO, 
ecan npaMaa TK paBHa 4;36, to b KM 6yaeT 0;22 tbkhx Hacreft, a b TM m« 
TaKHx ace 4;35. Ho npn HanSoabiiieM HaKaoHe anoreimoH noayoKpyacHOCTH 
npaMaa AT, cooTBeTCTByromaa paccToaHHio ao Haaaaa KaeniHeft 48 , Ha ocHOBaHHH 
aoKa3aHHHx paHee TeopeM oraocHTejibHO aHOMaann noayaaeTCa paBHOH 62; 10 
TaKHM ace aacraM 49 . rio3TOMy Ha ocTaTOK AM [nocae BbiHHTaHHa TM H3 
AT] npnaeTca 57;35 Macron, khkhx b npaMOH MK 6yaeT 0;22, a BcaeaCTBHe 
3Toro rnnoTeHy3a AK [npaMoyroabHoro TpeyroabHHKa AKM] 6yaeT paBHaTbca 
57;35 t3khm ace aacraM. CaeaoBaTeabHO, ecan rnnoTeHy3a AK paBHa 120, to 
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b KM 6yacT 0;46 Taxnx aacren, a yron KAM paBHaerca 0;44 rpanycoB, xaxnx 
b aByx npaMHx yrnax conepxnTca 360; yron *e BAT HaxnoHa axcneHTpa 
npcnnonaraeTca paBHMM 2;30 rpanycaM, xaxnx aeTHpe npaMbix yrjia conepxaT 
360, nnn 5, xaxnx 360 6yneT b flByx npaMMx yrjiax. 3HaanT, Becb yroji 
BAK |paBHbiH cyMMe yrjiOB BAr h KAM] 6yfleT paBeH 5;44 rpanycaM, xaxnx 
b flByx npsiMbix yrnax hmcctch 360. IloaTOMy ayra Ha BK paBHaerca 5;44 
rpaaycaM, xaxnx b xpyre okojio npaMoyronbHoro TpeyronbHnxa BAK conepxnTCa 
360, a ayra Ha AB paBHaerca HeffOCraiomHM no nonyxpyra 174; 16 rpanycaM. 
CneaoBaTenbHO, m 3 Haxoaainnxca noa hhhh npaMbix BK 6yaeT paBHa 6;0 
aacraM, k3khx b rnnoTeHy3e AK coaepxnTCa 120, a AB — 119;51 t3khm *e 
aacraM. IlooTOMy earn npaMaa AK paBHa 57;35, to b BK Taxnx aacTH 6yaeT 
2;53, a b AB Taxnx xe 57;31, h BA, paBHaa K0, nonyanT 4;36 Taxnx xe 
aacTH. M Tax xax xBaapaT Ha AB BMecre c XBaaparoM Ha BA flaer XBaapaT 
Ha AA, to mh nonyanM flaHHy nocneaHen, paBHyio 57;42 thxhm *e aacraM. 
rioflo6HO OTOMy, Tax xax A©, paBHaa BK, craHOBHTca paBHOH 2;53 t3xhm xe 
aacraM, a XBaapaT Ha AA BMecre c XBaaparoM Ha A© jjaeT XBaapaT Ha 
A©, to fljiHHa nocneaHen nonyanTCs paBHOH 57;46 t3xhm *e aacraM. IIoaTOMy 
ecnn rHnoTeHy3y A© B3aTb 3a 120, to b ©A t3xhx aacren 6yaeT 5;59, a 
yroji ©AA OTxnoHeHna no mnpoTe 6yaer paBHaTbea 5;44 rpagycaM, xaxHX b 
flByx npaMbix yrnax HMeeTca 360, win 2;52, xaxwx 360 6yaeT b aerapex 
npaMbix yrnax. 3 to ancno mm noMecrHM b TperbeM croji6u,e Ta6nnnH ana 
CaTypHa npoTHB 135 rpaaycoB. 

ripn Haw6oiibmeM HaxjioHe [annnnxna ] b nepnrenHon nonyoxpyxHOcra 
[flecJjepeHTa ] paccroaHHe AT, cooTBeTCTByiomee Haaajiy Obhb, nojiyaaeTCa 
paBHbiM 57;40 aacraM 50 , xaxux b KM cornaCHo aoxa3aHHOMy 51 6Hno 0;22, a 
b TM — 4;35. BcneflCTBHe aroro ocraTOx AM craHOBHTca paBHMM 53;5; TeM 
xe C3mmm 53;5 aacTaM 6yaeT paBHa ninoTeHy3a AK, Tax xax OHa nnnib Ha 
HeayBCTBHTejibHyx) BennanHy 6onbine npaMon AM. CneaoBaTenbHO, earn 
ranoTeHy3a AK paBHa 120, to b KM 6yaeT 0;50 tbxhx nacrei!, a yron 
KAM 6yfleT paseH 0;48 rpaaycoB, xaxux b AByx npaMMx yrjiax coaepxHTca 
360. Ho yron BAT npeanonaranca paBHMM 5 TaxHM xe rpanycaM; OTCiona, 
Becb yron BAK 6yaeT paBeH 5;48 rpanycaM, xaxnx b flByx npaMMx yrnax 
conepxnTCa 360. noaroMy ayra Ha BK paBHa 5;48 rpanycaM, xaxnx b xpyre 
oxojio npaMoyrojibHoro TpeyronbHHxa BAK 6yaeT 360, a nyra Ha AB paBHa 
HeaocraiomHM no nonyxpyra 174; 12 rpanycaM. CneaoBaTenbHO, H3 Haxoaamnxca 
non hhmh npaMMx BK craHOBHTca paBHOH 6;4 aacraM, xaxnx b rnnoTeHy3e 
AK conepxnTCa 120, a AB paBHa 119;51 t3xhm xe aacraM; noaroMy earn 
npaMaa AK paBHa 53;5, to BK 6yaeT paBHHTbca 2;41 t3xhm xe aacraM, a 
AB TaxHM xe 53; 1. M Tax xax XBaapaT Ha AB BMecre c XBaaparaM Ha BA 
aaeT XBaapaT Ha AA, a BA, xax noxa3aHo, paBHa 4;36 t3xhm xe aacraM, to 
mh nonyaHM nanny AA paBHOH 53; 13 TaxHM aacraM. TaxHM o6pa30M, ecnn 
ninoTeHy3y AA B3aTb 3a 120, to BA 6yaeT paBHa 10;23 thxhm xe aacraM, 
a yron BAA npocra(])epe3a no aonroTe 6yneT paBeH 9;56 rpanycaM, xaxHx b 
AByx npaMMx yrnax conepxnTCa 360, win 4;58 rpanycaM, xaxnx 360 6yneT b 
aeTHpex npaMMx yrnax. jjanee, ecnn npaMaa AA paBHa 53; 13, to ©A, paBHaa 
KB, nonyanT 2;41 Taxnx xe aacrn; xBanpaTH Ha hhx, 6ynyan cnoxeHH, nanyT 
XBanpaT Ha A©, n nanny nocneaHen mh nonyanM paBHon 53; 17 TaxnM xe 
ssi aacraM. CnenoBaTenbHO, ecnn rnnoTeHy3a A© paBHa 120, to b ©A Taxnx 
aacTen 6yneT 6;3, a yron ©AA OTxnoHeHna no innpoTe 6yneT paBeH 5;46 
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rpaaycaM, icaKHx b asyx npaMbix yrjiax coaepxHTca 360, hjih 2;53, xaxnx 360 
6yneT b weTbipex npaMbix yrjiax. 3 to mhcjio mh noMecTHM b neTBepTOM CTOJiSpe 
Ta6jiHi;bi npoTHB 135 raaycoB. 

Hto6h npoH3BecTH cpaBHeHHe npocra<])epe30B no aojiroTe npn HaxjioHe 
[annnHKjia ] b nepnree, nanepraM onaTb (Jjnrypy 6e3 xaxoro 6u to hh 6hjio 
HaKjioHa [pnc. 13.7]. Tax xax npaMaa AT cooTBeTCTByromero paccToaHna paBHa 
57;40 h b xaxaoft H3 KT h K© Taxnx nacTen 
npeanojiarae-rca 4;36, a oct3tox AK paBeH 53;4 thxhm 
xe nacraM, to, nocxojibxy xBajjpaT Ha stoh npaMOH 
[K0] BMecre c KBaapaTOM Ha AK jjaeT xBaapaT Ha 
A©, Mbi nojiynHM flJiHHy A© paBHoii 53;16. IloaTOMy 
ecjiH ranoTeHy3a A© paBHa 120, to b K© 6yaeT 10;22 
t3khx nacTeft, h yroji ©AK npocTatfcepe3a no aonroTe 
6yaeT paBeH 9;54 rpaaycaM, xaxHx b jjByx npaMbix 
yrjiax 360, hjih 4;57 rpaaycaM, xaxnx 360 6yaeT b 
neTbipex npaMbix yrjiax. Ho 6hjio noxa3aHo, hto npn 
HajIHHHH HaXJIOHOB [3KCU,eHTpa H 3nHU,HXJia ] OH 

paBHajica 4;58 TaxHM xe rpaaycaM. CjieaoBaTejibHO, 
HajiHHHe o6ohx HaxjioHOB yBejiHHHjio npocTat]jepe3 no 
flojirore Ha 1 mecraaecaTyio rpaayca. 3to h Tpe6oBa- 

JlOCb HaftTH 52 . 

Tenepb B03bMeM CHanajia nepTex c HaxnoHOM 
[pnc. 13.8], KOTopwH yaoBjieTBopaji 6 h cooTHoine- 
HHaM, onpeaejieHHHM ajia lOnHTepa. TaxHM o6pa30M, 
ecjiH paflHyc T@ 3nnn,HKjia paBeH 11 ;30, to xaxaaa 
H3 TK h K© 6yneT coaepxaTb 8;8 Taxnx xe nacTeii 53 . 

Tax xax Tenepb yroji ATE HaxjiOHa anHiiHxaa 
npeanojiaraerca paBHMM 2;30 rpaaycaM, xaxnx b 
neTbipex npaMbix yrjiax HMeeTCa 360, hjih 5 rpaaycaM, 
xaxnx 360 6yaeT b aayx npaMbix yrjiax, to ayra Ha 
KM 6yaeT coaepxaTb 5 rpaaycoB, xaxnx b xpyre 
okojio npaMoyrojibHoro TpeyrojibHHxa TKM HMeeTCa 
360, a ayra Ha TM paBHaerca HeaocraromHM ao 5J9 
nojiyxpyra 175 rpaaycaM. H H3 HaxoaainHxca noa 
hhmh npaMbix KM paBHa 5; 14 nacraM, xaxHx b 
ninoTeHy3e TK 6yaeT 120, a TM paBHa 119;53 thxhm 
xe nacTaM. IloaTOMy ecjiH npaMaa TK paBHa 8;8, a 
paccToaHne AT ao [peHTpa annanxJia, xoraa oh b] 
Hanajie KjienmeH 62;30 54 , to KM 6yaeT paBHaTbca 
0;21 Taxnx nacTen, a TM thxhm xe 8;8, h ocraTox — 
npaMaa MA — nojiyanxca paBHoii 54;22. BcjieacTBHe 
3Toro h ninoTeHy3a AK, jihiub Ha HeomyTHTejibHyio 
seJiHHHHy 66jibinaa MA, 6yaeT paBHa tcm xe chmbim 
54;22 nacTaM. CjieaosaTejibHo, ecjin rnnoTeHy3y AK npHHaTb 3 a 120, to 
KM 6yaeT paBHa 0;46 Taxnx xe nacTen, h yroji KAM oxaxeTca phbhmm 0;44 
rpaaycoB, xaxnx b asyx npaMbix yrjiax 360. Ho npeanojiaraeTca, hto yroji 
BAT HaxjiOHa 3xcn,eHTpa paBeH 1;30 rpaaycy, xaxnx 360 HMeeTca b neTupex 
npaMbix yrjiax, hjih 3 rpaaycaM, xaxnx 360 coaepxHTca b asyx npaMbix yrjiax. 
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CaeaoBaTeabHO, Becb yroa BAK 6yaer paBeH 3;44 rpaaycaM, xaxnx b anyx 
npHMHx yraax coaepacnTca 360. IIoaTOMy ayra Ha KB paBHa 3;44 rpaaycaM, 
xaxnx b xpyre oxoao npsMoyroabHoro TpeyroabHHxa BAK coaepacnTca 360, a 
ayra Ha AB paBHa HeaocraiomHM no noayoxpyacHOCTn 176; 16 rpaaycaM. M 
cjieaoBaTejibHO, H3 Haxoaamnxca noa hhmh npaMHx KB 6yaeT paBHa 3;54 
qacraM, xaxHX b rnnoTeHy3e AK coaepacnTca 120, a AB paBHa 119;56 TaxHM 
ace qacraM, h ecjiH npaMaa AK paBHa 54;22, to b KB TaxHX qacren 6yaeT 

560 1;46, a b AB Taxnx ace 54;20. Ho, coraaCHO aoxa3aHHOMy Bbime, b npaMon 
BA 6yaeT 8;8 Taxnx qacTeii; h Tax xax KBaapaTH Ha sthx npaMbix nocae 
caoaceHna aaayT XBaapaT Ha AA, to mm noayqnM h aanHy nocaeaHen, paBHon 
54, - 56 t3khm ace qacraM. AHaaornqHO, Tax xax A©, paBHaa KB, paBHa 1;46 
Taxon ace qacrn h xBaapaTH Ha sthx npaMHX, 6yayqn caoaceHH, aaayT xBaapaT 
Ha A©, to mm noayqnM, mto nocaeaHaa 6yaer paBHa 54;58 TaxHM ace qacraM. 
IIoaTOMy ecan nraoTeHy3a A© paBHa 120, to b A© TaxHx qacren 6yaeT 3;52, 
h yroa ©AA oTxaoHeHHa no wnpoTe oxaaceTca paBHHM 3;42 rpaaycaM, xaxnx 
b aayx npaMHx yraax 360, Han ace 1;51 rpaaycy, xaxnx 360 6yaeT b qerapex 
npaMHX yraax. 3to qncao mh nocTaBHM b TpeTbeM CToa6u,e aaa lOnnTepa 
npoTHB 135 rpaaycoB. 

Iloao6Ho 3TOMy, AT — paccroaHne, cooTBeTCTByiomee Haaaay 0bh3, — 
cocTaBaaeT 57;30 aacTeit 55 , xaxnx, coraacHO aoxa3aHHOMy BHrne, b npaMoii 
KM 6Hao 0;21, a b TM Taxnx ace 8;8; caeaoBaTeabHO, nocae BHanTamia 
AM (paBHaa AK, xoTopaa npeBHinaer ee Ha He3HaanTeabHyio BeananHy) 
cocTaBHT 49;22 Taxnx ace qacren. BcaeacTBne 3Toro, ecan rnnoTeHy3y AK 
npnHaTb 3a 120, to b KM oxaaceTca 0;51 Taxnx qacren, n yroa KAM 6yaeT 
paBHHTbca 0;49 rpaaycoB, xaxnx b a»yx npaMux yraax HMeeTca 360. Toraa 
Becb yroa BAK [nocae caoaceHna yraoB BAM n MAK] oxaaceTca paBHHM 
TaxHM ace 3;49 rpaaycaM n ayra Ha BK 6yaer paBHa 3;49 rpaaycaM, xaxnx 
b xpyre oxoao npaMoyroabHoro TpeyroabHnxa AKB coaepacnTca 360, a ayra 

561 Ha AB 6yaeT paBHa HeaocraiomHM ao noayxpyra 176; 11 rpaaycaM. M, 
caeaoBaTejibHo, H3 npaMux noa hhmh BK 6yaeT paBHa 3;59 qacraM, xaxnx b 
rnnoTeHy3e AK coaepacnTca 120, a AB paBHa 119;56 TaxHM ace qacraM. 
IIoaTOMy ecan npaMaa AK paBHa 49;22 qacraM, to KB 6yaeT HMeTb 1;39 
Taxyio nacTb, a AB Taxnx ace 49;20. Bcaeacrane stoto, Tax xax BA paBHa 
8;8 t3xhm ace qacraM, xBaapara Ha 3thx npaMHx nocae caoaceHna aaayT 
XBaapaT Ha AA, n aanHy nocaeaHen mh noayqnM paBHon 50;0. TaxnM o6pa30M, 
ecan rnnoTeHy3a AA paBHa 120, to b BA Taxnx qacren 6yaeT 19;31, a yroa 
BAA npocTac^epe3a no aoaroTe 6yaeT paBeH 18;44 rpaaycaM, xaxnx b aByx 
npaMbix yraax 360, nan 9;22, xaxnx 360 6yaer b qeTbipex npaMbix yraax. 
Zlaaee, Tax xax npaMaa AA paBHa 50;0, to ©A, paBHaa KB, oxaaceTca paBHon 
1;39 Taxon qacrn; xpaapaTH Ha hhx nocae caoaceHna aaayT XBaapaT Ha A©, 
n aanHy nocaeaHen mh noayqnM paBHon 50;2 TaxnM ace qacTaM. CaeaoBaTeabHO, 
ecan rnnoTeHy3y A© B3HTb 3a 120, to b A© Taxnx qacra 6yaeT 3;57, a yroa 
©AA — paccToaHne no mnpoTe — 6yaeT paBeH 3;46 rpaaycaM, xaxnx b aByx 
npaMHx yraax 360, nan 1;53, xaxnx 360 HMeeTca b qeTHpex npaMbix yraax. 
3to qncao mh h noMecTHM b qeTBepTOM croa6ne Ta6anu,H npoTHB Tex ace 
chmhx 135 rpaaycoB. 

Hto6h cpaBHHTb BeanqHHH npocra4>epe30B no aoaroTe, B03bMeM qepTeac 
6e3 HaxaoHeHHH [pnc. 13.9], Ha yxa3aHHOM paccTOHHnn, ecan xaacaaa n3 

562 npaMHx ©K n TK paBHa 8;8 qacTHM, to bo Been AT 6yaeT 57;30 Taxnx 
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nacrea, a b ocra-nce AK thkhx xe 49;22; KBaapaT Ha stoh npaMOH BMecTe c 
KBaapaTOM Ha K0 aacr KBaapaT Ha A©, h aJiHHy nocaeaHew mh noayiHM 
paBHoii b Tex xe caMbix aacrax 50;2. TaxHM o6pa30M, ecin THnoTeHy3a 
A0 paBHa 120, to b 0K Taxwx nacreS 6yaeT 19;30, 
h yroa 0AK npocra4>epe3a no aoaroTe 6yaeT paBeH 
18;42 rpaaycaM, xaxHx b aByx npaMbix yraax HMeerea 
360, nan 9;2l, xaxHx 360 6yaeT b aeTbipex npaMbix 
yraax. Ho c yneroM HaKaoHeHHii 6wao noxa3aHo, hto 
3tot yroa paBHaaca 9;22 TaxHM *e aacTaM. Caeao- 
BaTeahHO, npn o6ohx HaxaoHeHHax npocTa4>epe3 no 
aoaroTe yBeawynaca Ha oaHyeaHHCTBeHHyio inecTHae- 
caTyio. 3to h npeanoaaraaocb aoxa3aTb. 

flocae 3toto, hto6h onpeaeawTb BeannwHy aaa 
Mapca [b HaafkiHbuieM paccToaHHH ], B03bMeM CHaiaaa 
aepTex c HaKaoHeHHaMH [pnc. 13.10]. IlycTb Kaxaaa 
H3 npaMbix TK h K0 noaynHTca paBHoii 27;56 aacraM, 
xaxHx b paawycc T0 anHUHKaa 6yaeT 39;30 56 . Tenepb, 

Tax xax yroa ArE HatcaoHa amunHKaa npeanoaaraeTca 
paBHbiM 2; 15 rpaaycaM, xaxHx b Herapex npaMbix 
i>hc. 1 3.9 yraax MMeerca 360, wan 4;30, xaxHx 360 6yaeT b 563 

aByx npaMbix yraax, to ayra Ha KM 6yaeT paBHaTbca 
4;30 rpaaycaM, xaxHx b xpyre oxoao npaMoyroabHoro 
TpeyroabHHxa TMK HMceTca 360, a ayra Ha TM 
paBHacTca h eaocTa iouimm ao noayoKpyXHOCTH 175;30 
rpaaycaM. CacaoBaTeabHO, H3 npaMbix noa hhmh 
KM 6yacT paBHa 4;43 aacraM, xaxnx b rHnoTeHy3e 
TK 6yacT 120, a TM paBHa 119;54 t3khm xe aacTaM. 
riooTOMy coin npaMaa TK 6yacT paBHa 27;56, a 
Ar, cooTBCTCTByioiuaa HaH6oabmeMy paccToaHHio, paB¬ 
Ha 66 57 , to b KM 6yaer 1;6 Taxaa aacTb, a b TM 
t3kmx xc 27;54 h b AM nocae BbianTaHHa 38;6 
aacTeii. BcaeaCTBHc stoto nmoTeHy3a AK [npaMoy- 
roabHoro TpeyroabHHKa KAM] 6yaeT paBHa 38;7 t3khm 
xe aacTsiM. CacaoiaTcabHo, ecaw rnnoTeHy3y AK 
npwHaTb 3a 120, to KM 6yaeT HMeTb 3;28 t3khx 
aacTM, a yroa KAM 6yacT paBeH 3; 19 rpaaycaM, khkhx 
b asyx npaMbix yraax coaepxHTca 360. 14 npeanoaa- 
raeTca, hto yroa BAT HaxaoHa 3KCu.eHTpa paBHaeTca 
I’nc. 13.10 1 rpaaycy, KaKHX b aeTbipex npaMbix yraax 360, HaH 564 

2, xaxHx 360 6yaer b aeTbipex npaMbix yraax; 3HaaHT, 
BCCb yroa BAK noayaaeTCa phbhhm 5; 19 rpaaycaM, xaxHx b a»yx npaMbix 
yraax coaepxHTca 360, h ayra Ha KB paBHa 5; 19 rpaaycaM, xaxHx xpyr oxoao 
npaMoyroabHoro TpeyroabHuxa BAK mmcct 360, a ayra Ha AB paBHa 
h eaocTa khhmm ao noayoxpyxHOCTM 174;41 rpaaycaM. TaxHM o6pa30M, H3 
npaMbix noa hhmh BK 6yaeT paBHa 5;34 aacraM, khkhx b ranoTeHy3e AK 
HMceTca 120, a AB thkhm xe I19;52 qacraM. floaTOMy ecan npaMaa AK 
paBHa 38;7, to b KB Taxaa aacrb 6yaeT 1;46, a b AB thkhx xe 38;5. Ho 
npaMaa BA IpaBHaa K© h TKJ paBHa 27;56 thkhm xe aacTaM; h Tax KaK 
KBaapaT Ha AB bmcctc c KBaapaTOM Ha BA aaeT KBaapaT Ha AA, to aaHHy 
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nocaeaHeii mh noayaHM paBHoii 47; 14. fIoao6HHM xe o6pa30M, Tax KaK ©A 
paBHa 1;46 Taxon xe aaern h xBaapaT Ha AA BMecTe c xBaaparoM Ha A© 
aaeT xBaapaT Ha A©, to mh noayaHM aawHy nocaeaHeii paBHoii 47; 16 aacraM. 
rioaTOMy ecan rnnoTeHy3a A© paBHa 120, to ©A 6yaeT HMeTb 4;29 Taxne 
qacTH, a yroa ©AA paceroaHna no uinpoTe 6yaeT paBeH 4; 18 rpaaycaM, xaxnx 
b asyx npaMHx yraax 360, win 2;9, xaxHX 360 6yaeT b aeTHpex npaMHx 
yraax. 3to ancao mh noMecTHM b TperbeM croa6ue Ta6anuH aaa Mapca npoTHB 
135 rpaaycoB. 

TaxHM xe o6pa30M npon3BoanM BHancaeHna aaa HaxaoHeHHii np« 

565 HaHMeHbiueM paccToaHHH. Tax xax npaMaa AT coaepxHT 54 aac™ 58 , xaxHx 
b KM, no aoxa3aHHOMy, 6yaer 1;6, a b TM thxhx xe 27;54, Tax aro aaa 
AM ocTaeTca 26;6 Taxnx xe aacreii, to ranoTeHy3a AK [npaMoyroabHoro 
TpeyroabHHxa KAM] noayaaerca paBHoii 26;7 TaxHM xe aacraM; ecan B3aTb 
rnnoTeHy 3 y AK 3a 120, to b KM Taxnx aacreii 6yaer 5;3 h yroa KAM 6yaeT 
paBeH 4;49 rpaaycaM, xaxnx b a»yx npaMHx yraax HMeerca 360. BcaeaCTBne 
3Toro Becb yroa BAK 6yaer paBeH 6;49 t3xhm xe rpaaycaM h ayra Ha BK 
paBHa 6;49 rpaaycaM, xaxHx b xpyre oxoao npaMoyroabHoro TpeyroabHHxa 
ABK HMeerca 360, a ayra Ha AB paBHa HeaocraiomHM ao noayoxpyxHOCTH 
173; 11 rpaaycaM. H, caeaoBaTeabHO, H3 npaMHx noa hhmh BK 6yaeT paBHa 
7;8 aacraM, xaxnx rHnoreHy3a AK HMeeT 120, a AB paBHa 119;47 TaxHM xe 
aacraM. IloaTOMy ecan npaMaa AK paBHa 26;7, to b BK Taxnx aacreii 6yaeT 
1;33, a b AB Taxnx xe 26;4. Ho npaMaa BA paBHa 27;56 t3khm aacraM; h 
Tax xax xBaapaT Ha AB BMecTe c XBaaparoM Ha BA aaeT xBanpaT Ha AA, 
to mh noayaHM aaHHy nocaeaHeii paBHoii 38; 12. IloaTOMy ecan THnoTeHy3y 
AA B3aTb 3a 120, to b BA Taxnx aacreii 6yaer 87;45, 
h yroa BAA npocTa<J>epe3a no noarore paBHaerca 94 
rpaaycaM, xaxnx b asyx npaMHx yraax HMeerca 360, 
nan 47 rpaaycaM, 360 xaxnx 6yaer b aeTnpex npaMHx 
yraax. I"Ioao6HO stomv ecan npaMaa AA paBHa 38; 12, 
to A© [paBHaa BK] noayanTca paBHoii 1;33 Haem; 
xBaapa™ Ha hhx nocae caoxeHna aaayT XBaapaT Ha 
A0, h aanHV nocaeaHeii mh noayanM paBHoii 38; 14 
TaxHM xe aacraM. IloaTOMy ecan rnnoreHyaa A© paBHa 

566 1 20, to A© 6yaeT HMen> 4;52 Taxnx Haem, a yroa 
©AA paccToaHHH no uinpore 6yaer paBeH 4; 40 
rpaaycaM, xaxnx b a»yx npaMHx yraax HMeerca 360, 
nan 2;20, xaxnx 360 6yaeT b aernpex npaMHx yraax. 

3to ancao mh noMecTHM b aerBeproM croa6ue Ta6anu,bi 
npoTHB Tex xe caMHx 135 rpaaycoB. 

flaa cpaBHeHHH BeanaHH npocTa(J)epe30B no aoaroTe 
mh onaTb 6epeM aepTex 6e3 HaxaoHeHnii [pnc. 13.11], 
npn HaHMeHbureM paccToaHHH (rue pa3Hnu,a Heo6- 
xoanMO aoaxHa cocraBHTb Han6oabuiyio BeanaHHy), 
noayaHM oTHomeHne AT x xaxaoii H3 FK win K© paBHHM 54 x 27;56; 
noaTOMy aaa AK ocraHeTca 26;4 aacTeii, a rHnareHy3a A© [npaMoyroabHoro 
TpeyroabHHxa KA0] noayanTca paBHOH 38; 12 thxhm xe aacTaM. BcaeacTBHe 
3Toro, noaoxHB nmoTeHV3y A© paBHoii 120, noayaHM, aro npaMaa ©K 6 yaeT 
paBHa 87;45 TaxHM xe aacraM, a yroa ©AK npocra<])epe3a no aoaroTe 
noayanTca paBHHM 94 rpaaycaM, xaxnx b aeyx npaMHx yraax HMeerca 360, 

567 nan 47, xaxnx 360 6yaeT b aernpex npaMHx yraax. Taxyio xe BeanaHHy mh 
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nojiymuiH h npn BWJHCJieHnax c HaxjiOHaMH. CjieaoBaTejibHO, juisi Mapca 
npocTa(J)epe3 no poJiroTe He nojiyHHT HHxaxoro H3MeHeHna ot HamioHOB KpyroB 
[annuHXJia h axcneHTpa ]. 3 to h cjiepoBajio Hanra. 

HeTBepTbie ctoji6uw pByx TafwiHp pjis BeHepw h Mepxypnsi copepacaT 
BeaHHHHH nojio^ceHHH no mHpoTe, nojiyyaromnecs npn HandoJibiunx o6jihx- 
BanHHx hx anHpHXJioB, xoTopwe hmciot mccto b6jih3h anoreeB h nepnreeB nx 
axcneHTpoB. Ohh 6hjih BhiHucjieHbi HaMH oT^ejibHO. Ilpn 3 tom mh He o6pamajin 
BHHMaHHH Ha pa3HHpy, xoTopaa noayHHJiacb 6 bi BCJiejjCTBHe HamioHOB 
axcneHTpoB, HHane HaM npnmJiocb 6u npHBec™ eipe 6ojibinee xojinyecTBo 
Ta6iiHu c 6onee TpypHHM MeTojjOM BMancjieHHH, Tax 
xax oTKjioHeHHa no uiHpore He 6yayT ojjHHaKOBbiMH 
h He Bceraa b Tex xe MecTax 30jpiaxa gjia BeaepHHX 
h yTpeHHHX aBJieHHH iuiaHeT. KpoMe toto, Tax xax 
HaxjioH axcueHTpa He ocTaeTca nocToaHHHM, to 
pa3HOCTH yMeHbUieHHH fljia HaH6oJIbIUHX HHXJIHHapHH 
[annuHXJia] flOJixcHH OTJiHaaTbca ot pa3H0CTeii yMeHb- 
iueHHH b HaH6cwibuiHx o6jiHXBaunax 59 . Ecjih ace bh- 
nejiHTb 3Ty pa3HHny, to Bee y Hac onpeaejiHTca 6ojiee 568 
yflodHWM o6pa30M, xax 6yneT hcho H3 HHacecjieayiomero. 

riycTb AB [Ha pnc. 13.12 ] 60 6ypeT o6iphm ce- 
weHHeM njtocxocTH cpeaHen jihhhh 30HHaxa c njiocxo- 
CTbio anHUHXJta. npeanoJioacHM, hto Toaxa A 6yaeT 
ueHTpoM 3 oaHaxa, a B — peHTpoM snHpHKJia; oxojio 
Hero onHiueM annpHxji TAEZH, HaxjiOHeHHbiii x 
naocxocTH cpeaHen jihhhh 3opHaxa, Tax hto npoBe- 
flctnibie b 3thx njiocxocTax npaMbie, nepneHpHxyjiap- 
HHe x o6meMy ceneHHio TH, 6ypyT Bcerpa cocTaBjiaTb 
Meacpy co6oii opHHaxoBbie yrjibi, BepuiHHbi xoTophix 
HaxoflHTca Ha TH. IlpoBepeM xacaTejibHyio AE x 
annpHxjiy h xaxyio-HH6yflb cexymyio AZA h H3 tow ex 
A, E, Z onycTHM nepneHflHxyjiapu A©, EK, ZA Ha TH h AM, EN h ZE 
Ha naocxocTb cpepHeii jihhhh 30flHaxa. npoBepeM coejtuHHTejibHbie npaMhie 569 
©M, KN, AE, a Taxace AN h ASM; h ASM 6ypeT npaMoft, Tax xax Tpn 
3th tohxh [A, E, M ] HaxoflHTCa b [nepeceaeHHH ] pByx njiocxocTen, a hmchho 
njiocxocTH cpepHen jihhhh 3 opHaxa h njiocxocra, npoBepeHHon nepe3 AZA 
nepneHjmxyJiapHO iuiocxocth 30jpiaxa. 

OaeBHpHo, hto npn 3apaHHOH oSjiHXBapHH npocTac[)epe3bi njiaHeT no pojiroTe 
npepcTaBJiaiOTca yrJiaMH ©AM h KAN, a npocTatJiepesbi no mnpoTe — yrjiaMH 
AAM h EAN. CHaaaJia HyacHo noxa 3 aTb, hto nojiyaaioipeeca b Toaxe xacaHHH 
noJioaceHne EAN no iunpoTe 6ypeT HaH6ojibuiHM H3 Bcex, paBHO xax h 
npocTa(J)epe3 no poJiroTe. 

fleHCTBHTeJibHo, Tax xax yroji EAK 6ypeT caMbiM 6oJibiuHM H3 Bcex, to 
KE 6yaeT HMeTb x EA 6ojibiuee othoiuchhc, aeM xaacpaa H3 npaMHx ©A h 
AZ x cooTBeTCTByioipHM npaMbiM AA h ZA. Ho xax othochtch EK x EN, 

Tax 6yflVT oraocHTbca h ©A x AM, h AZ x ZE, h6o Bee nojiyaaioipHecH 
TaxHM o6pa30M TpeyroJibHHXH [EKN, A©M, ZAE] 6ypyT, xax mh cxa 3 ajin, 
paBHoyroJibHHMH [Ha TH] h yrjiH npn M, N, E npaMbie. OiepoBaTejibHo, 

NE HMeeT x EA OTHOiueHne 6 oJibiuee, aeM to, xaxoe xaacpaa H 3 npaMHx 
MA h EZ HMeeT x cooTBeTCTByiomHM npaMbiM AA h ZA. flanee, yrjiH 
AMA, ENA h ZEA Toace 6 ypyT npaMHMH; noaTOMy yroji EAN 6y#eT 6 ojibiue 570 
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yraa A AM h, kohcuho, 6oai>me Bcex npyrax yraoB, noayaaiomHxca t3khm ace 
o6pa30M. 

OTCKifla sicho, 4 to m 3 noayaaiomHxca acjieflCTBHe o6anKBau.Hn pa3H0CTen b 
npocTa(j)epe3ax no aoarore HaH6oabineH 6ygeT Ta, xoTopaa HMeeT Mecro b 
Han6oabuiHX oTKaoHeHnax no uiHpoTe npn E, Tax xax ohh [T.e. pa3HocTH 
ypaBHCHHH no aoaroTc, o6ycjioBjieHHhie HaxaoHOM anHpHxaa] onpeaeaaioTca 
yraaMH, CTarnBaeMbiMH H36biTK3MH npaMbix ©A, KE h AZ Hag ©M, KN h 
AH h y Kaacnoii H3 hhx othoiiiohhc npyr k apyry [0A : 0M h t.h. ] h k 
pa3HOCTaM | (©A — ©M) h t.h. ] ocraerca tcm ace caMhiM. OTCioaa caeayeT, 
hto pa3H0CTb EK h KN 6yneT HMeTb k EA 6oabinee OTHomeHHe, aeM y 
ocraabHbix npaMbix k toh ace c3moh AA 61 . TaxKM o6pa30M, acHo, uto OTHomeHHe 
Handoabuiero npocTa(J)epe3a no aoaroTe k HandoabmeMy oTKaoHeHHio no mnpoTe 
6yacT tcm ace, uto h bo Bcex Toaxax annuuKaa y cooTBercTByiomHx npoeracfjepeaoB 
no aoaroTe k OTKaoHeHHHM no uiHpoTe, nocKoabny xax KE 6ygeT [oTHocHTbca ] 
x EN, Tax h Bee noao6uwe AZ h ©A npaMbie [6yayT omocHTbca] x 
cooTBCTCTByK)uj,HM npaMbiM Bpoae ZE h AM 62 . 3to h Tpe6oBaaocb noxa3aTb. 

riocae 3thx npeaaapHTeabHbJX 3aMeaaHHH paccMOTpHM CHaaaaa, xaxoft yroa 

571 y xaacflOH H3 flByx naaHeT cooTBeTCTByeT o6aHXBau,HH Meamy ynoMaHyTbiMH 
naocxocTaMH. Ha ochob3hhh toto, mto 6biao ycTaHOBaeHo BHaaaae 63 , mn 
noaaraeM, aro b npoMeacyTxe Meacay HaH6oabiiiHM h 
HaHMeHbuiHM paccToaHHaMH xaacaaa H3 sthx naaHeT 
CTaHOBHTCa 6oaee ceBepHOH nan 6oaee loacHon aaa 
npoTHBonoaoacHbix noaoaceHHii Ha 3nHu,Hxae caMoe 6oab- 
mee Ha 5 rpaaycoB: y naaHeTU BeHepa b nepnree h anoree 
3xcu,eHTpa aeHCTBHTeabHO Ha6aioaaiOTca OTxaoHeHHa no 
mnpoTe Ha HeomyTHMyio BeanaHHy, 6oabmne nan MeHb- 
rnne 5 rpaaycoB, a y Mepxypna npH6aH3HTeabHO Ha 1/2 
rpaayca [6oabine HaH MeHbiue]. 

flycTb ABr [pnc. 13.13] 6yaeT onaTb o6iuhm ceaeHneM 
naocxoCTeft 30flHaxa h annuHxaa. HaaepTHM Boxpyr toukm 
B anHpHxa TA, HaxaoHHbift x naocxocm 30flHaxa, xax 
mm cxa3aan Bbime. IlpoBeaeM H3 peHTpa A 30flHaxa 
xacaTeabHyio AA x anHUHxay h H3 A onycTHM nep- 
neHflHxyaHpbi AZ Ha npaMyio TBE h AH Ha naocxocTb 
cpeflHeft aHHHH 3oanaxa; npoBeaeM coeaHHHTeabHhie npa¬ 
Mbie BA, ZH h AH h npeanoaoxHM, hto yroa AAH 
BxaioaaeT noaoBHHy ycTaHOBaeHHoro OTxaoHeHHa no uih- Phc - 13 .13 

572 poTe aaa xaacaoii H3 sthx naaHeT, a hmchho 21/2 rpaayca, 

xaxHx b aeTbipex npaMbix yraax conepacHTca 360, h nocTapaeMca onpeaeaHTb 
BeanaHHy oOaHXBapHH Meamy naocxocraMH aaa xaacaon H3 naaHeT, T.e. BeaHaHHy 
yraa AZH. 

EcaH aaa BeHepbi paanyc anHUHxaa paBeH 43; 10, to Han6oabmee paccTOHHHe 
6yaeT HMeTb 61; 15 Taxyio aacrb, HaHMeHbinee — 58;45 h cpeaHee Meamy 
hhmh 60 64 . CaeaoBaTeabHO, AB 6yaeT HMeTb x BA OTHomeHHe TaKoe ace, KaK 
60 k 43; 10. M Tax xax xBaapar Ha BA, 6yayan othht ot KBaapaTa Ha AB, 
aaeT KBaapaT Ha AA Taxace, to aaHHy nocaeaHeft noayaHM paBHoft 41;40 Taxoft 
ace aac™. AHaaornaHO, Tax xax BA othochtch k AA Tax ace, KaK BA k 
AZ, mm noayaHM, hto AZ paBHa 29;58 t3khm ace aacTHM. flaaee, rax xax 
yroa AAH npeanoaaraeTca paBHHM 2;30 rpaaycaM, xaxHx b aeTbipex npaMbix 
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yrjiax HMeerca 360, hjih 5 rpaaycaM, xaxnx 360 6yaeT b aByx npaMhix yrjiax, 
to ayra Ha AH 6yaeT paBHaraca 5 rpaaycaM, xaxnx xpyr oxojio npaMoyrojihHoro 
TpeyrojibHHxa AAH HMeeT 360, h Haxogamaaca non Heft npaMaa AH paBHa 
5; 14 aacrHM, xaxHx b nmoTeHy3e AA 6yaeT 120; noaTOMy earn npaMaa AA 
paBHa 41 ;40, to b AH 6yaeT 1;50 Taxaa aacra. Ho 6mjio noxa3aHO, a to 
AZ coaepxHT 29;58 Taxwx aacTeft; 3HaaHT, ecjiH ranorcHyay AZ npmaTb 3a 
120, to AH paBHa 7;20, a yroji AZH o6jmxBauHH paBeH 7 rpaaycaM, xaxHx 
b nByx npaMhix yrjiax 6yacr 360, hjih 3;30, xaxHx 360 cocTaBaT aeThipe 
npaMhix yrjia 65 . 

Ho Tax xax h36htox yrjia AAZ Han HAZ onpeaeaaeT nojiyaaiomyioca 
pa3HOCTb fljia npocTacJ)epe3a no acuiroTe, to orcioaa mojkho BhiaHCJiHTh n ee 
H3 ycTaHOBJieHHhix BejiHaHH 3thx npaMhix. Tax xax mbi noxa3ajiH, aTO, ecan 
npaMaa AH paBHa 1;50, rnnoTeHy3a AA — 41 ;40, a AZ — 29;58 TaxHM 
aacTaM h xBaapaT Ha AH, oraaThift ot xBaaparc® Ha 
AA h ZA, flaeT cooTBeTCTBeHHO xBaapara Ha AH h HZ, 
to mu nojiyaHM fljiHHy AH paBHoft 41 ;37 Taxoft ace aac™, 
a HZ TaxHM ace 29;55. IloaTOMy ecjiH npnHara rnnoTeHy3y 
AH 3a 120, to ZH 6yaer coaepacara 86; 16 Taxnx ace 
aacreft, a yroji ZAH paBeH 91 ;56 rpaaycy, xaxnx b a»yx 
npaMhix yrjiax 6yaeT 360, nan 45;58, xaxnx 360 
coaepacHica b aeTbipex npaMhix yrjiax. noao6HO stomv 
eara ranoTeHy3y AA B33Tb 3 a 120, to AZ 6yaeT paBHa 
86; 18 TaxHM aacTaM, h yroa AAZ mu noayaHM paBHhiM 
91;58 rpaaycy, xaxHx 360 6yaeT b asyx npaMhix yrjiax, 
hjih 45;59, xaxHx 360 coaepacnrca b aeTbipex npaMhix 
yrjiax. CaeacmaTejibHO, BCJieaCTBHe o6jihxbhli,hh npocTacJje- 
pe3 no nojiroTe yMeHhuinaca Ha 1 uiecraaecaTyio. 

Hto xacaerca MepxypHa [pnc. 13.14], to [y Hero] 
paawyc annua xjia paBHaeTca 22;30 aacTaM, xaxnx b 
Han6o^bUieM paccToaHHH, coraacHO aoxa3aHHOMy, HMeerca 
69; a anaMeTpajibHO nporaBonoaoacHoe paccToaHne paBHO 
57, Tax aro cpejmee noayaaerca paBHhiM 63 TaxHM ace 
aacraM 66 . IloaTOMy AB HMeer x BA OTHOiueHHe Taxoe *e, xax 63 x 22; 30. 
H Tax xax xBaapaT Ha AB noaxe BhiaHTaHHa H3 xBaapaTa Ha AB aaeT XBaapaT 
Ha AA, to flJiHHy nooieaHeft nojiyaHM paBHoft 58;51. ToaHO Tax ace, nocxojibxy 
AB OTHOCHTca x AA Tax ace, xax BA x AZ, to AZ 6yaeT paBHa 21; 1 Taxoft 
ace aacrH. Uajiee, Tax xax yroji AAH npeanojiaraerca paBHhiM 5 rpaaycaM, 
xaxnx b flByx npaMhix yrjiax HMeerca 360, to ayra Ha AH coaepacHT 5 
rpaaycoB, xaxnx b xpyre oxoao npaMoyroabHoro TpeyroabHHxa AAH HMeerca 
360, a Haxoaauxaaca noa Heft npaMaa AH paBHaerca 5; 14 aacTaM, xaxnx b 
rnnoTeHy3e AA — 120. CaeaoBarcjibHO, eoin npaMaa AA paBHa 58;51, to b 
AH thxhx aacTeft 6yaeT 2; 34. Ho aoxa3aHO, arc AZ coaepacHT 21; 1 Taxyio 
aacrc; noaTOMy eoin noaoacHTb rHnoTeHy3y AZ paBHoft 120, to b AH thxhx 
aacTeft 6yaeT 14;40; yroa o6jiHXBanHH AZH 6yaeT paBHHThca 14 rpaaycaM, 
xaxnx B aByx npaMhix yrjiax coaepacnrca 360, nan 7, xaxnx 360 6yaeT b 
aeTbipex npaMhix yrjiax 67 . 

Iloao6HO [TOMy, xax 3to aeaajiocb aaa BeHepn ] npn cpaBHeHnn yrjioB 
np0CTai])epe30B [no aojiroTe] 6yaeM HMen.: earn npaMaa AH paBHa 2;34, to 
b rnnoTeHy3e AA, no aoxa3aHHOMy, thxhx aacreft 6yaeT 58;51, a b AZ thxhx 
ace 21; 1; xBaapaT Ha AH, oraaThift cooTBeTCTBeHHO ot XBaapaTOB Ha AA h 
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&L, aacT KBaapara Ha AH h HZ; aaHHy AH mh noayHHM paBHoii 58;47, a 
ZH paBHoft 20;53 thkhm ace nacTsiM. IlcoTOMy ecan rnnoTeHy3a AH paBHa 
120, to HZ 6yaeT coaepacaTb 42;38 thkhc nacTH, a yroa ZAH paBeH 41;38 
rpaaycy, khkhx b a»yx npaMwx yraax HMee-rca 360, hhh 20;49, xaxHx 360 
oyaeT b aeTHpex npaMHx yrjiax. Coo6pa3HO c 3thm ecan npHHaTb ranoTeHy3y 
AA 3a 120, to AZ nojiyawTca paBHOH 42;50 t3khm ace 

576 aacTaM, h yroa AAZ mh noaynHM paBHHM 41 ;50 rpaaycy, 
khkhx b aByx npaMHx yrjiax coaepacHTca 360, turn 20;55 
thkhm, khkhx 360 6yaeT b aeTHpex npaMHx yraax. 

CjieaoBaTejibHO, h 3aecb BcaeacrBHe o6aHKBauHH npocTa- 
(Jjepe3 no aojiroTe yMeHbiuaaca Ha 6 mecraaecaTHx. 3to 
H HyXHO 6bIJIO yCTaHOBHTb 68 . 

Bcaea 3a othm nocMOTpHM, 6yayT an npH thkhx 
oOjiHKBapHax HaH6oabiuHe OTKaoHeHHa no umpoTe b 
HanOojibmHx h HaHMeHbinHx paceroaHHax coraacoBaHH c 
nojiyneHHHMH H3 Ha6aioaeHHH. npeanoaoacHM onaTb Ha 
tom ace caMOM aepTeace [pnc. 13.15], hto b HaH6oabiueM 
paccToaHHH njiaHeTH BeHepH othouichhc AB k BA 6yaeT 
thkhm ace, Kan y 61; 15 k 43;10. Toraa, nocKoabKy KBaapaT 
Ha BA, Syayva oth3t ot KBaapaTa Ha AB, aacT KBaapaT 
Ha AA, 3Ta npaMaa noayaHTCa phbhoh 43;27 t3khm ace 
HacTHM. Ho KaK AB othochtch k AA, TaK h BA 6yaeT 
oraocHTbCH k AZ; caeaoBaTeabHO, npaMaa AZ 6yaer paBHa 

577 30;37 thkhm ace aacraM. flaaee, TaK KaK yroa o6aHKBau,HH 
AZH npeanoaaraeTCa paBHHM 7 rpaaycaM, khkhx b asyx npaMHx yraax 6yaeT 
360, h, caeaoBaTeabHO, npaMaa AH 6yaeT paBHOH 7;20 aacTaM, xaxnx b 
rHnoTeHy3e AZ coaepacnTca 120, to, shhhht, ecan npaMaa AZ paBHa 30;37, 
a AA thkhm ace 43;27, to AH 6yaeT coaepacaTb 1;52 TaKyio ace aacTb. IloaTOMy 
ecan ranoTeHy3a AA paBHa 120, to b AH thkhx aacTeii 6yaeT 5;9, h yroa 
AAH HaH6oabiuero OTKaoHeHHa no uinpoTe 6yaeT paBeH 4;54 rpaaycaM, khkhx 
b a»yx npaMHx yraax 6yaer 360, nan 2;27, khkhx 360 6yaeT b aeTHpex 
npaMhix yraax. B HaHMeHbineM paccToaHHH, xoraa paanyc BA annuHicaa paBeH 
43; 10 nacTHM, khkhx b AB, no npeanoaoaceHHio, 6biao 58;45, KBaapaT Ha 
AB, othhthh ot KBaapaTa Ha AB, aacr KBaapaT Ha AA, h mh noayanM aaHHy 
nocaeaHeii paBHoft 39;51 t3khm ace aacraM. PaBHHM o6pa30M KaK AB othochtch 
k AA, Tan h BA 6yaeT othochtijCh k AZ, h AZ 6yaeT paBHa 29; 17 thkhm 
ace nacTHM. Ho OTHOiueHHe AZ k AH 6yaeT, no npeanoaoaceHHio, KaK y 120 
k 7;20. CaeaoBaTeabHO, ecan npaMaa AZ paBHa 29; 17, a AA — 39;51, to 
AH noaynHTCH paBHOH 1;47; noaroMy ecan ranoTeHy3a AA paBHa 120, to b 
AH thkhx nacTeii 6yaeT 5;22, h yroa AAH HanOoabinero OTKaoHeHHH no 
uinpoTe 6yaeT paBeH 5;8 rpaaycaM, Kaxnx b a»yx npaMHx yraax HMeeTCH 360, 

578 nan 2;34 thkhm, khkhx 360 6yaeT b aeTHpex npaMHx yraax. TaKHM o6pa30M, 
ecan mh npeanoaaraeM OTicaoHeHHe no uinpoTe npn cpeaHeM 3HaaeHHH 
OTHomeHHH paBHHM 2V2 rpaaycaM, to b anoree oho yMeHbuiHTCH Ha 
HeoipyTHMyio BeanaHHy, a b nepnree yBeanaHTCa Ha TaKyio ace. B HandoabuieM 
paccToaHHH npoH3omao yMeHbuieHHe ToabKo Ha 3 inecTHaecaTHx, a b 
HaHMeHbineM — yBeanaeHHe Ha 4 inecTHaecaTHx. Tanne BeannHHH hhkhk He 
MoryT 6HTb 3aMeneHH b Ha6aioaeHHax. 

Tenepb npeanoaoacHM, ara Mepicypnii [HaxoaHTCa] b HanOcnibuieM paccroaHHH 
[pnc. 13.16], Koraa OTHOiueHHe AB k BA 6yaeT TaKHM ace, KaK y 69 k 22;30. 
Toraa TaK ace, KaK h BHine, noayanTCa, aro AA 6yaeT paBHa 65; 14, a AZ — 
21; 16 thkoh ace aacTH 69 . IlpeanoaoacHM, aro h 3aecb yroa AZH o6amcBauHH 

14 K. IlTOjieMeft 
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paBeH 14 rpaaycaM, k3khx b flByx npaMHx yrjiax coaepacHTca 360, a npaMaa 
AH noaTOMy paBHa 14;40 uacraM 70 , xaxnx b nraoTeHy3e AZ HMeeTca 120. 
CjieaoBaTeabHO, earn npaMaa AZ paBHa 21; 16, a AA TaxHM ace 65; 14, to b 
AH Taicnx uacreH 6yaer 2;36. FFoaroMy ecjin ranoTeHy3a AA paBHa 120, to 

AH 6yaer HMerb 4;47 Taxwe aacTH, h yroji AAH sv> 
r Han6ojibiuero otkjiohch Ha no mnpoTe paBeH 4;34 rpaaycaM, 

xaxHx b flByx npaMHx yraax HMeerca 360, hjih 2; 17, 
xaxHx 360 6yaeT b werhipex npaMMX yrjiax. J\j ia 
HaHMeHbiuero axe paccToaHHa 71 OTHOiueHHe AB k BA 
npezmojiaraerca paBHUM OTHOiueHHio 57 k 22;30. Bcjiea- 
ctbhc 3toto AA 6yneT Toraa paBHa 52; 22 TaxHM ace uacTaM, 
a AZ TaKHM ace 20;40. Ho Tax xax BCJieacTBue toh ace 
o6jinKBannn OTHOiueHHe ZA x AH npeanoaaraeTca tukhm 
ace, xax y 120 k 14;40, h ecJiH npaMaa AZ paBHa 20;40, 
a AA TaxHM ace 52;22, to AH 6yaeT paBHa 2;32. noaTOMy 
eoiH ™noTeHy3a AA paBHa 120, to b AH TaxHx uacTeii 
6yaeT 5;48, h yrom AAH 6yaer paBeH 5;32 rpaaycaM, 
xaxHx b flByx npaMbix yrjiax conepacHTCa 360, hjih 2;46, 
xaxnx 360 oyaeT b ueTbipex npaMHx yrjiax. CjienoBaTeJib- 
ho, cpeflHaa BejinunHa HaHfkwibiuero OTKJioHeHHH no 
uiMpoTe, paBHaa 2Vi ana cpeaHHx 3HaaeHHH OTHOiueHHa, 
i’hc 13.16 B anoree yMeHbuiHTca caMoe 6ojibiuee Ha 13 mecTHziecaTHx, 
a b nepHree yBejinanTca caMoe 6oJibiuee Ha 16 uiecTHae- 
caTbix. Bmccto ototo b KaaecTBe nonpaBKH npn bhmhcjich nax OTHOCHTejibHO sso 
cpcaHHx paccToaHHH Mbi 6yneM nojib30BaTbca 1/4 rpaayca KaK npneMJieMOH ana 
Ha6^K)acHwa bcjihhhhoh. 

nocjic Toro xaK bcc aca3aHHoe ycraHOBjieHo, h yuHTHBaa, hto OTHOiueHHe 
HaH6ojibuiwx npoCTa(J)epe30B no aojiroTe k Han6ojibuiHM otk jioh eH hbm no rnnpoTe 
ocTaHCTca tbkhm acc h b npyrnx TOHxax annuHKJia, Kax h OTHomeHne oT/iejibHbix 
3HaacHHH npocTa4iepe30B no floaroTe k cooTBeTCTByiomHM oTKjiOHeHnaM no 
uiHpoTe 72 , mh jierxo MoaceM npn bmuhcjichhh neTBepToro CTOJi6ua Ta6jinu jyia 
BcHcpw h MepKypna onpenejWTb nojiyaaiomHeca ot o6.THKBau.HH nojioaceHHa 
no UIHpOTC. OflHaKO, KaK Mbi CKa3ajIH, 3TH nOJIOXeHHH OCHOB3HbI TOJIbKO Ha 
OAHOH o6jIHKBaU,HH On H 1I.H K JIOB Ha CpeflHCM paCCTOaHHH. nonpaBKH *e Ha 
HHKJiHHauHio 3KCu,cHTpoB, a TaKace nojiyuaiomHeca ana MepKypna pa3HHUbi b 
anorcc h ncpnree mm npome Bcero HaiiaeM npn noMomn cjieayiomero 

BMHHCJICHH5I. 

Tax xaK npn ynoMaHyTHx cpejHHX 3HaaeHHax oTHomeHHH HaH6ojibiuHe 
OTKJlOHCHHa o6chX 3THX njiaHCT no UiHpoTe B o6e CTOPOHH OT epeflHen J1HHHH 

3oanaKa, nojiyuaroiUHeca BCJieacTBne o6jwKBaunn, OKa3ajincb paBHHMH 2;30 
rpaayaiM, a HanOojibiunH npocra<t)epe3 no aojiroTe paBeH ana BeHepw 46 
rpaaycaM, a ana Mcpxypna npn6jiH3HTejibHo 22 73 , h b Ta6jinuax aHOMajiHii 
ana othx njiaHCT mm yacc HMeeM npocra4)epe3M, cooTBeTCTByiomHe pa3JiHUHHM 
ayraM onnuHKJiOB, to, Haiiaa uacTb, KOTopyio ohh cocraBjiaioT ot HaH6ojibiuero 581 
npocra<J)epe3a no nojiroTe, mm 6epeM jyia Kaacaon H3 sthx njiaHeT Taxy 10 ace 
uacTb ot 2;30 rpanycoB h noMemaeM nojiyueHHbie 3HaueHHa b ueTBepTbix 
CToji6u,ax Ta6jiHu, uihpotm n pothb cooTBeTCTBytoiunx unceji 74 . 

n«Tbie ctoji6u,m [b Kaacaoii Ta6jinue] BBeaeHH ana yTouHeHHa nonoxeHHH 
no mnpoTC, cooTBeTCTByramux npyrHM nojioxeHHaM [annuHKJia ] Ha axcueHTpe 
npn noMoui,H aonojiHHTejibHbix uiecTHaecaTMx flojieii. JlenCTBHTejibHO, KaK mh 

CK33aJIH, HHKJIHHauMH H o6jIHKBau,HH 3nHU,HKJIOB nepHOflHUeCKH VBejIHUHBaiOTCa 

h yMeHbuiaiOTca cooTBeTCTBeH ho nepnonaM flBHxeHna no SKcueHTpy npn noMomn 
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npHCoeaHHeHHHx ynoM2HyTwx BHiue Majihix xpyroB 75 , h Tax xax BejiHHHHH 
HHXJiHHauHH h o6jiHXBauHH He cjihuixom oTjmaaiOTca ot nojiyaaiomHxca Ha 
HaxjioH hoh op6HTe JlyHM, Tax hto OTflejibHhie OTXJioHeHna no iunpoTe 
npH6jiH3HTeabHO nponopnnoHajibHH BejiHHHHaM sthx HaxjioHOB, h nocxoabxy 
Mbi yace nojiyHHjin npn noMomn reoMeTpHaecxHx nocrpoeHHH cooTBeTCTByiomwe 
3HaneHHa jjjia JlyHhi, to mh yMHoacmiH xaacnoe H3 hhx Ha 12, Tax xax 
Handojibiuee yBejinaeHHe [uihpoth] ana JlyHM paBHo 5 rpaaycaM, a mh Tenepb 
noaaraeM ero paBHHM 60. nojiyieHHbie HHCJia mh noMecnura b naTbix croji6nax, 
OTHeca hx x cootbctctb y iohihm HHCJiaM rpanycoB 76 . IlojiyaeHHbie TaOjiHitH 6yayT 
TaxHMH. 


5. Ta6jiHUM ana BbiHHCJieHHa umpoTbi 
Cm. c. 420-421 


6. BbiHHCJieHHe otkjiohchhh nara njiaHeT no umpOTe 

IloCTpOHB [Ta6jIHUH ] B BHUienpHBCfleHHOM BHfle, 6yaeM npOH3BOflHTb 
BHMHCJieHHa IUHPOT n3TH njiaHeT CJieayiOiyHM o6pa30M. 

ZtJia Tpex njiaHeT — CaTypHa, lOnHTepa h Mapca, — nojiyanB ypaBHemiyio 
flOJiroTy 77 , bhochm ee b HHCJia cootbctctb yiomeii Ta6jiHii,H: fljia Mapca b tom 
BHfle, xax oHa HMeeTca, ana lOnHTepa — BHHTa 20 rpaaycoB, a fljia CaTypHa — 
npn6aBHB 50 rpaaycoB, h 3anncHBaeM cooTBeTCTByiomHe eft uiecTiwecaTbie jiojih 
b naTOM CTOJi6ne ana iuhpoth 78 . Ton ho Tax ace, BHeca b Te ace caMHe ancjia 
BejiHHHHy ypaBHeHHoft aHOMajiHH 79 , 6epeM cooTBeTCTByiomyio eft pa3HocTb 
uinpoTM b TpeTbeM cTOJi6u.e, ecjiH ypaBHeHHaa jtojiroTa 6yaeT b nepBHx 15 
CTpoxax, n b aeTBepTOM, ecjiH OHa ctoht b cjieayiomHx. Ymhojkhb ee Ha 
3anncaHHbie mecnmecaTue aojih, nojiyaHM paccroaHHe iuiaHeTM no iunpoTe ot 
cpeaHeft jihhhh 30flHaxa, npnieM ecjiH mh b3hjih pa3HocTb uinpoTbi H3 TpeTbero 
CTOJi6ua, to 3to paccToaHHe 6yaeT ceBepHUM, ecjra ace mh B3ajiH ee H3 
aeTBepToro croji6ita, to loacHHM 8 . 

JIjih BeHepH h MepxypHa mh CHaaajia hiijcm b awcjiax [apryMeHTa ] 
cooTBeTCTByromeft TaOjinpH BejiHHHHy ypaBHeHHoft aHOMajn™ h 3anncHBaeM 
pa3aejibHO cooTBeTCTByiomHe eft 3HaaeHna uihpoth h3 TpeTbero h aeTBepToro 
ctoji6u,ob ; ancjia H3 TpeTbero croJi6ua nnmeM xax ohh ecTb, ancjia ace H3 
aeTBepToro croji6u,a ana Mepxypna mh nnuieM, yMeHbuiHB Ha l/io aacTb, ecjra 
ypaBHeHHaa aojiroTa 6yaeT b nepBHx 15 crpoxax, hjih Ha cTOJibxo ace yBejraaHB, 
ecjra ypaBHeHHaa aojirora 6yneT b cjieayiomHx crpoxax 81 . Ilocjie 3Toro x 
ypaBHeHHoft aojirore mh npn6aBJiaeM bo Bcex cjiyaaax ana BeHepH 90 rpaaycoB, 
jjjia Mepxypna 270, OT6pacuBaa nojiHyio oxpyacHocTb, ecjin Taxaa HMeerca. 
IlojiyaeHHyio BejraaHHy mh onarb bhochm b Te ace caMHe ancjia h 
cooTBeTCTByiomHe eft b naTOM croji6u,e mecrimecaTHe aojih 6epeM ot anceji, 
CToaipHx b TpeTbeM cTOJi6ue, h nojiyaeHHoe 3anncHBaeM. Ecjih 3HaaeHne 
aojiroTH BMecTe c yxa3aHHoft npn6aBxoft [90° hjih 270° ] 6yaer b nepBHx 15 
CTpoxax h npn stom ypaBHeHHaa aHOMajina Taxace b nepBHx 15 CTpoxax, to 
nojiyaeHHaa uinpora 6yjjeT roacHoft, ecjin ace [ypaBHeHHaa aHOMajina] b 
cjieayiomHx [CTpoxax ], to ceBepHoft. Ecjih ace ynoMaHyTaa BejiHiHHa aojiroTH 
nonaaer b ctpoxh, crcamne HHace 15 nepBHx, to uinpoTa 6yjjeT ceBepHoft, 
ecjin 3HaaeHHe ynoMaHyToft aHOMajiHH 6yaeT b 15 nepBHx CTpoxax, h roacHoft, 
ecjin nocjiejiHee 6yaeT cToarb b cjieayiomHX crpoxax 82 . 



XIII.5. Taftnunbi djist euHucjieHua luupomt 
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XI11.7. O ieJiuaKunecKUX eocxodax u 3axodax namu wianem 


Flocjie 3Toro, b3hb ypaBHeHHyio aoaroTy aaa BeHephi KaK OHa ecrb, a aaa 
Mepxypna nocjie npnOaBaeHHa 180 rpaaycoB, bhochm ee b Te ace caMhie ancaa; 589 
cooTBeTCTByiomHe hm b nscTOM CTOJi 6 ue mecTHflecaTbie aoan 6 epeM ot ancea, 
ctohiuhx b qeTBepTOM CTOJi 6 pe, h noayaeHHoe 3 annCMBaeM. Ecan ynoMHHyToe 
HaMH BHOCHMoe 3HaaeHHe ypaBHeHHOH aojiroTH nonaaaeT b nepBhie 15 ctpok 
h BejmmiHa ypaBHeHHOH aHOMajiHH MeHbine 180 rpaaycoB, to iimpoTa 6 yaeT 
ceBepHofi, ecjiH ace 6 oahiiie 180, to ioacHOH. Ecjih ace ynoMHHyToe 3HaaeHHe 
jioJiroTbi nonaaeT HHace sthx 15 ctpok, to ninpoTa 6 yaeT iohchoh, ecjin BeananHa 
aHOMajiHH MeHbine 180 rpaaycoB, h ceBepHOH, ecjin OHa 6 yaeT 6 ojibiiie 180 83 . 

HaxoHen,, b3hb hhcjio niecTHaecaTNx aoaeii, [nojiyneHHbix ] npn btopom 
BXO acaeHHH c ziojiroTOH, 6epeM Taxyro ace aacrb ot 60; 1/6 noayaeHHoro mm njia 
BeHepn Bceraa npnSaBaaeM k ceBepy, a Aaa Mepxypna Bceraa 1/2 h 1/4 npn6aBaaeM 
k iory 84 . TaxHM o6pa30M, coeanHaa BMecre 3th Tpn bcjihhhhh, mh onpeaeaHM 
BHSHMyiO IIIHpOTy 3THX IUiaHCT TO OTHOHieHHK) K CpeflHeH JIHHHH 30flHaKa 85 . 

7. O rejiHaKHHecKHX Bocxoaax h 3axoaax na™ njiaHeT 590 

Flocjie noapo 6 Horo pa36opa otkjiohchhh nara njiaHeT no innpoTe HaM 
OCTaeTCa SOnOJIHHTb [aHajIH3 HX JJBHaCeHHH ] Heo 6 xOaHMMMH CBeaeHnaMH 
OTHOCHTejIbHO BOCXOflOB H 3 axOflOB 3THX IUiaHCT nO OTHOIIieHHK) K CojIHIty. 
ZleHCTBHTeJIbHO, B COOTB eTCTBHH C TCM, HTO MM paCCKa3MBajIH OTHOCHTejIbHO 
HenoflBHacHbix 3Be3a 86 , paccroaHna ot CojiHpa b reanaxHaecxHx Bocxoaax h 
3axoaax, H3MepaeMHe no xpyry, npoxoaameMy aepe3 cepeaHHM 3oaHaxaabHMx 
C03Be3flHH, 6 HBaK)T HeOflHHaKOBHMH BCJieflCTBHe MHOrax npHHHH: nepBaa H3 
hhx 3 aKjnoaaeTCH b HepaBeHCTBe hx bcjihmhh 87 , 
BTopaa b HeoaHHaKOBOCTH HaKjioHeHHii 3oaHaxa k 
ropH30HTy, TpeTba ace 33 bhcht ot noaoaceHHii 
njiaHeT no niKpore. 

flencTBHTejibHo, BOo 6 pa 3 HM [pnc. 13.17] cnoBa 
ceaeHHa 6 ojibuiHx KpyroB, a hmchho ropH30HTa 
AB h cpeflHero xpyra 3 oanaxa TA; npeanoaoacHM, 
hto Toaxa E npeacraBaaeT hx o 6 mee ceaenne, 
BOCTOHHoe hjih 3anaanoe; HanpaBjieHne ot T k 
A 6 yaer k iory, a Toaxa A npeacTaBjiaeT peHTp 
CoJiHpa. Hepea Hee h nojnoc ropH30HTa npoBeaeM ayry ABZ 6 ojibinoro xpyra 
h npeanojioacHM, hto iuiaHeTa bocxoaht hjih 3axoaHT na ropH30HTe AEB; ecjin 591 
OHa 6yaeT Ha caMoii cpeaHeii jihhhh 30AHaxa, to sto, xoHeaHo, 6yaeT 
npoHCxoaHTb b Toaxe E, ecjin ace OHa 6yner ceBepHee cpeaHeii jihhhh, to b 
H, a ecjin roacHee, to b 0. H 3 Toaex H h © x cpeaHeii jihhhh 30jiHaxa 
npoBeaeM nepneHanxyaapN HK h 0A, h nycrb BA npeacraBaaeT Bceraa 
ojiHHaxOByio [jyia aaHHoii iuiaHeTH ] ayry, paBHyio paccToaHHio CoaHpa noa 
3eMJien, xoraa paccMaTpnBaeMaa iuiaHeTa BnepBHe ct3hobhtch BHaHMOH nan 
Hcae3aeT 88 . ZIeiiCTBHTeabHO, no onncaHHOMy t3xhm o6pa30M [nepneHanxyaapHO 
x ropH30HTy ] 6oabinoMy xpyry [AZ] npn oaHHaxoBHx paccToaHHax CoaHpa 
noa 3eMaeii 6yayT oaHHaxoBMMH h creneHH ocBemeHna CoaHii,eM. Ho sto 
paccTOHHHe [BA] Heo6xoaHMO aojiacHO noayaHTbca HepaBHMM juia pasanaHHx 
HeoaHHaxoBNx no BeananHe CBeraa, xoth 6 n Bee ocTaabHoe 6 Hao TeM ace 592 
C3mmm, a 3HaaHT, h ayrn 3oanaxa, crarHBaiomHe npaMoii yroa, T.e. paccToaHHa 
EA, aoaacHH 6biTb Toace pa3anaHHMH; hcho, a-ro aaa doabuinx CBeTna ohh 
6yayT MeHbniHMH, a aaa MeHbniHX 66abniHMH 89 . 



Phc. 13.17 
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TonHO Tax ace, aaace ecan ayra BA dyaeT oaHoii h toh xe ansi aaHHoii 
iuiaHeTH, to yroa BEA HaxaoHa cpeaHeii jihhhh 3oanaxa Bee ace dyaeT 
HeoaHHaKOBHM aaa pa3annHbix 3H3KOB 3oanaxa, [nepecexaioianx ropn30HT ] B 
pa3anaHbix KjiHMaTax; caeaoBaTeabHo, dyaer H3MeHjrn>c5i h BeananHa ayra 
EA; HMeHHO OHa dyaeT doabine npn yMeHbmeHnn ynoMsmyroro yraa [BEA] 
h MeHbine npn ero yBeanaeHnn. 

Tohho Tax ace, ecan nepBoe ycaOBne coxpaHaaocb Hen 3 MeHHbiM h HaxaoH 
30 anaxa [k ropn 30 HTy] ocraBaaca tcm ace caMUM, ho iuiaHeTa dbiaa He Ha 
C3 moh cpeaHeii anHnn, a ceBepHee ee, b H, nan roacHee, b 0 , to OHa noaBaaaacb 
6bi h an ncae3aaa He Ha onpeaeaeHHoii BHme ayre AE paccroaHna [ot CoaHpa ], 
ho ecan OHa ceBepHee cpeaHeii anHnn 30 aHaxa, to Ha MeHbineM paccTOHHHH 
AK, ecan ace roacHee, to Ha 6oabiueM AEA. 

TaxnM o6pa30M, npn nccaeaoBaHHH aacTHux cayaaeB Heo6xoaHMO npeacae 

593 Bcero aaa xaacaoii H3 nara naaHeT aaTb odmyio BeananHy ayra BA Ha ochob3hhh 
6 oaee tohhhx HadaroaeHnii Haa hx reanaxHaecxHMH BoexoaaMH. TaxnMH Moran 
6 m 6 biTb HadaroaeHna aeTOM h b oxpecraocTax Paxa, h6o b 3Ty nopy B03ayx 
aBaaeTca hhcthm h npo 3 paaHMM h HaicaoH 3oanaxa k ropn30HTy cnMMeTpnaeH 
[Ha Bocroxe h 3 anaae ] 90 . Tax bot, npn nOMOiaw nccaeaoBaHHa Taxnx 
HadaroaeHnii [nepBoro] Bocxoaa mu Hainan, a to, Bocxoaa b Haaaae Paxa, 
CaTypH Boodme craHOBHTca BnanMbiM Ha paccToaHnw 14 rpaaycoB ot hcthhhoto 
noaoaceHna CoaHpa, lOnnTep Ha paccTOaHHH 
12 1/21/4 rpaaycoB, Mapc Ha 141 / 2 , Benepa BeaepHaa 
Ha paccTOaHHH 5V, 3 rpaaycoB, a Mepxypnii Be- 
aepHHii Ha paccTOaHHH Hl/2 rpaaycoB 91 . 

YcTaHOBHB 3 to, BbiaepTHM npeatwymyro 4>nry- 
py [eme pa3] [pnc. 13.18]. Hjix Taxnx Maawx ayr 
He dyaeT cymecTBeHHOH pa3Hnu,bi, ecaH paan 
npocTOTbi mu noacTaBHM b Hauin BbiaHcaeHHa 
cooTBeTcTByiomHe xopaH, xoTopbie HeayBCTBHTeab- 
ho ot hhx OTanaaioTca. riycn. Toaxa E dyaeT 
o6iuhm ceaeHneM ropn30HTa h cpeaHeii anHHn 
paccMaTpHBaeMHx Bocxoaax c HaaaaoM Paxa; 3Ta Toaxa dyaeT BoexoanTb b 
yTpeHHHx HadaroaeHnax Tpex naaHeT — CaTypHa, lOnHTepa h Mapca — h, 

594 xoHeaHO, 3 axoanTb b BeaepHnx HadaroaeHnax BeHepbi h Mepxypna. riyCTb 
B 3 aTHH xaHM 3 T dyaeT cooTBercTBOBaTb Ohhhxhh, rae Handoabiiinii aeHb 
cocTaBaaeT 14 1/4 paBHoaeHCTBeHHbix aacoB, Tax xax Ha 3 toh napaaaean nan 
BdaH3H Hee 6biao npon 3 BeaeHO doabine Bcero HadaroaeHnii, h npHTOM Handoaee 
ToaHbix, a HMeHHO noa-m Ha caMOii napaaaean xaaaencxne, a b ee 6 an 30 cra 
npoH 3 BOanancb HadaroaeHna b rpennn n b EmnTe 92 . 

Tenepb Ha ocHOBaHnn H3aoaceHHoii paHee Teopnn yraOB 30anaxa c 
ropn30HT0M 93 HaxoanM, aTO npn Bocxoae Haaaaa Paxa b ynoMHHyTOM xanMaTe 
yroa BEA paBeH 103 rpaaycaM, xaxnx b a»yx npaMbix yraax coaepacnTca 
360 94 , n aTO BcaeacTBne 3Toro OTHOxneHne a»yx coaepxcamnx npaMOii yroa 
aHHHii [BA n BE] dyaeT npndan3HTeabHO TaxnM, xax y 94 x 75, ecan canTaTb, 
aTO rnnoTeHy3a [AE] paBHa 120 TaxnM aacraM. Ha ocHOBaHnn Teopnn 
[naaHeTHon] ninpoTbi noayaaerca, are xoraa ohh BoexoaaT b Haaaae Paxa 
(ecan roBopnTb annib o Tpex [BHeinHnx] naaHeTax), to 3 to HMeeT Mecro 
Bdan3n anoreeB annnnxaa, a hmchho Ha paccroaHnn ot anorea, He 
npeBbimaioiaeM Vn aacrn [oxpyxcHocrn annnnxaa]; c HeoinyTHMOn pa3HOCTbio 
CaTypH n lOnnTep Toraa dyayT HaxoanTbca noaTn Ha caMOii cpeaHeii anHnn 

595 3oanaxa, a Mapc ceBepHee ee caMoe doabinee Ha 1/5 rpaayca 95 . riosTOMy 


^q: 


30anaxa, coBnaaaromnM 
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XIII.H. 06 ocoOenHtjcmsix socxrjdoa u :taxrx)oa Benepu u Mepnypun 


paccToaHHeiu CaTypHa h lOnMTepa ot CojiHua no cpeaHen jimhmm 3oanaKa 
6yaeT KaK pa3 ayra AE, a paccroaHweM Mapca ot CojiHita — AK, Tax KaK 
oh ctoht ceBepHee cpeaHen jimhhh l3oanaKa ] Ha aaHHy KH, paBHyio 12 
uiecTHaecaTbiM rpaayca. Ho TaK KaK OTHouieHHe KH k KE 6yaeT t3khm ace, 

KaK y 94 k 75, to KE 6yaeT npM6aM3MTeabH0 paBHaTbca 10 thkhm ace nacraM; 
ho AK npcanoaaracTca an a Mapca paBHon 141/2 rpaaycaM, TaK hto Bca AE 
noayaacTca paBHOii 14;40 rpaaycaM. JXna CaTypHa OHa 6yaeT paBHa 14 rpaaycaM, 
an a lOnwTcpa ace I 21 / 2 I/ 4 . TaKMM o6pa30M, nocKOJibKy OTHouieHHe EA k AB 
SyaCT TaKMM ace, KaK y 120 k 94, mu ncuiyHHM, hto ayra AB 6oabinoro Kpyra, 
npoBcacHHoro nepc3 noatocu ropM30HTa, 6yaeT paBHa ansi CaTypHa 11 rpaaycaM, 
ana lOnMTcpa 10 m ana Mapca npM(wiM3MTejibHo 1 n/2 rpaaycaM. 

Tohho TaK ace noayHM-rca ana BeHepu h MepKypna: xoraa 3axoaMT Hanaao 
PaKa, to y ropM30HTa [c oKjiMnTMKOM | 6yayr tot ace caMbiii yroji h HaicaOH 96 . 
ripcanoaaraeTCH, hto coin b otom mcctc 30jnaKa 6yaeT BoexoanTb BenepoM 
BcHcpa, to cc paccTOHHMc ot MCTMHHoro CojiHua aoaacHO 6uTb 52/3 rpaaycoB, 
ana MepKypMH ace oto paccroaHMC paBHaeTca II 1/2 rpaaycaM. CjieaoBaTejibHo, 
npn mx IncpBbixl Bocxoaax mctmhhoc noaoxeHMC CoaHpa 6yaeT aaa BeHepu 596 
Ha 241/3 rpaaycax 6aM3HCuoB, a ana Mcpxypna Ha I81/2; cpeaHee xe noaoxeHHe 
CoaHua 6yaCT ana Bchcpu Ha 25 rpaaycax, a ana Mepxypna npH6jiH3HTejibHo 
Ha 19 97 . 3h3hmt, mmchho Ha Taxnx rpaaycax 6yayr HaxoaHTbcs 3th naaHe™ 
b cpcflHCM jbmxchmm no aoaroTC. Koraa Ha TaKOH aoaroTe ohm 6yayT 
HaSaroaaTbca b Hana/ic Paxa, to BeHcpa OKaacerca OTCTOameil ot anorea 
onMu,MKaa Ha 14 rpaaycoB, a McpRypnii Ha 32. 3to MoacHO noKa3aTb Ha 

0CH0B3HMM M 3 j 10 XCHHWX BbllUC TCOpCM OTHOCHTCabHO MX aHOMajIMM. B 
cootbctctbmm c OTMM b yxa3aHHux noaoaceHHax 
BcHcpa OKaxcTca ceBepHee cpeaHeii aMHHH 3oaHaxa 
Ha 1 rpaayc, a McpxypHM npH6aH3HTeabHO Ha 
l^ 98 ; DTOMy, owcBMaHo, m 6 yaeT paBHa KH 
|pnc. 13.19|. riocKoabKy OTHouieHHe aroii npaMoii 
k EK 6 yacr TaKMM acc, Kax y 94 k 75, m to ace 
chmoc OTHouieHHe mmciot 1 rpaayc K V 2 V 4 M 
npM6aM3MTcabHO 12^3 k IV 3 , to mu noayHHM, HTO 
ana BeHepu EK 6 yacT paBHaTbca 1 / 2 I /4 rpaayca, 
a an a McpxypMa 1 1/3 rpaaycy. Ho paccToaHMe 
AK ot CoaHu,a, KOTopoMy cooTBCTCTBOBaao Hanaao BMaMMOCTH xaxaOM naaHeTU, 
paBHaaocb ana BeHepu 52 / 3 rpaaycaM, ana McpKypna 11 1/2 rpaaycaM; w 
cacaoBaTcabHO, bcc paccTOHHMc AKE mu noayHHM paBHUM ana BeHepu 62^ 
rpaaycaM, a ana McpKypnsi npM6aM3MTcabHO HV 2 V 3 rpaaycaM. TaKMM o6pa30M, 
nocKoabKy othouichmc EA k BA 6 yacT onsiTb thkmm acc, KaK y 120 k 94, m 
T 3K0C *e npMMCpHO OTHOUICHMC MMCIOT 62^5 K 5 M 121 / 21/3 K 10, Mbl noayHMM, 
hto boo6lhc BcaMHMHa paccTOHHMH AB paBHa ana BeHepu 5 rpaaycaM, a ana 
McpKypMsi 10 rpaaycaM. 3to mu m npcanoaaraaH ycTaHOBHTb". 



8. O tom, hto oco6eHHOCTM bocxo/iob h 3axoaOB BeHepu h MepKypna 
coraacyioTca c npMHaTUMM mnoTe3aMH 

To oOcToaTcabCTBo, hto, cacaysi M3/ioxeHHWM rnnoTesaM, mu noaynaeM 
ana BocxoaoB m 3axoaoB BeHepu m MepKypna hchto crpaHHoe, a mmchho hto 
ana Bchcph bpcmsi, npouicauice ot BenepHCro 3axoaa ao yTpeHHero Bocxoaa, 
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b 6 ah 3 h Hanajia Pw6, noflynae-rca paBHbiM caMoe 6onbinee 2 sham, a b 6 ah 3 h 
H aqana HeBbi 16 ahhm, a Afla anaHeThi MepxypHfi BenepHne bocxoah BbinaaaiOT, 

598 Koraa hm arc e/icma-no 6bi HaSfliOflaTbCa b Hanane CxopnnoHa, a c vtpchhhmh 
3 to 6wBaeT b Hanafle Teflbua. Bee 3 to mm MorflH 6 m o6bacHHTb crceAyiomHM 
o6pa3OM 10 °; h CHaqana Ana BeHepw. 

Bo3bMeM nepTexc flfla bocxoaob h 3axoflOB, noflodHHH npeflbiflymeMv 
[pnc. 13.20], h npeflnojioxcHM cHanajia, hto Tonxa E cpeflHefi ahhhh 30flHaxa 
6yfleT HaxoflHTbca b Hanajie Pm6; b atoh Tonxe iuiaHeTa BeHepa, xoraa OHa 
b nepnree AnHijHXfla, HaxoflHTca npH6flH3HTejibHO Ha 61/3 rpaflyeax ceBepHee 
cpeflHefi ahhhh 30flHaKa 101 . 3 tot qepTexc moacct npeflcraBAaTb BenepHHH 
3axofl 102 , Koraa vtoa BEA fljia B3aToro h 3 mh xAHMaTa 6yfleT paBHbiM 154 
rpaflycaM, xaxnx b flByx npaMwx yrjiax HMeeTca 360 103 . Ecjih npnHaTb [b 
npaMoyrojibHbix TpeyroAbHHxax BEA h KEH] ranOTeHy3y 3a 120, to 6oAbinaa 
H3 ctopoh [BA hjih KH ] okojio npaMoro yrfla 6yfleT coflepxcaTb 117 t 3 khx 
qaerefi, a MeHbmaa [BE hah KE] npH6flH3HTejibHo 
27. BcjieflCTBHe atoto, ecAH ahhhh AB paccToaHna 
b o6ipeM cAyqae paBHa 5, to AE noflyqHTca paBHoii 
5;8 t 3 khm qacTAM. Ho Tax xax nAaHeTa OyaeT 

599 ceBepHee cpeflHefi ahhhh 30flnaxa Ha 61/3 rpaaycoB, 

kotophm paBHaeTca flyra KH, h OTHomeHHe y 117 
k 27 6yaeT npnMepHO t 3 khm ace, xax y 61/3 k 
I 1/2 , to KE 6yfleT paBHa I1/2 rpaaycy, a ocraTOK 
KA [EA - KE ] — paccToaHHe nnaHeTM npn 

BeqepHeM 3axofle ot CoaHna b HanpaBAeHHH nocne- 
fl0B3TeAbH0CTH 3HaxoB — paBeH 3; 38 rpaaycaM. 

Xlajiee Ha noaoOHOM ace qepreace [pac. 13.21] 

AAA yTpeHHero Bocxofla yroA BEA 6yaeT paBHbiM 
69 rpaflycaM, xaxnx b flByx npaMux yrAax HMeeTca 
360 104 . BcAeflCTBHe Aroro, ecAH npnHaTb [b 
npaMoyroAbHbix TpeyroAbHHxax EBA h HKE ] 
rnnOTeHy3y 3a 120, MeHbinaa H3 npnAeraiomHX k 
npaMOMy yrAy ctopoh [BA hah KH] 6yaeT paBHa 
68 rpaflycaM, a OoAbinaa [BE hah KE] — 
npH6AH3HTCAbHO 99; H MbI H3UIAH, HTO TaXOe Ate 
OTHOineHne, xax y 68 k 120, nOAyqHTca y 5 k 
8;49, h xax 68 OTHOCHTca x 99, Tax 6yfleT 
OTHOCHTbca h 61/3 x 9;13. IIoATOMy AE nOAyqHTca 
paBHofi 8;49 t3xhm xe qacraM, KE — pa3Hocn> [no flOAroTe], o6ycAOBAeHHaa 
ninpoTOfi, — 6yfleT paBHa 9; 13 h ocraTOx — ahhhh AK, oneBHflHO, 
npeflCTaBAaioEDtaa paccToaHHe [miaHeTM ] ot CoAHpa b HanpaBAeHHH nocAeflO- 
BaTeAbHocTH 3HaxoB, — 6yfleT paBHa 0;24 rpaaycoB. Ho npn BeqepHeM 3axoAe 

600 paccToaHHe ruiaHeTbi Taxxe b HanpaBAeHHH noarceflOBaTeAbHocTH 3HaxoB 6hao 
3,-38 rpaayca. CAeAOBaTeAbHO, 3a BpeMa ot BeqepHero 3axofla ao yTpeHHero 
Bocxofla flBHxceHHe nAaHeTH 6nao Ha 3; 14 rpaflyca MeHbine, qeM abhacchhc 
C oAHua (xoTopoe npnMepHO paBHO ee co6cTBeHHOMy [cpeflHeMy ] abhacchhio no 
AOAroTe) 105 BCAeACTBne [ee] nonaTHoro abhxcchhh no AnnpHXAy. Ho, xax Aerxo 
yCT3H0BHTb nO Ta6AHpe 3H0M3AHH, Ha ATO HHCAO [3; 14] rpaAyCOB nAaHeTa 
nepeMemaeTca npoTHB nocAeAOBaTeAbHOCTH 3HaxoB, xorAa OHa b6ah3h nepnrea 
onnuHXAa npoxoAHT [no 3hom3ahh ] 11/4 rpaAyc 106 , a Taxoe nepeMemeHHe OHa 
coBepinaeT b cpeAHeM abhacchhh [no 3hom3ahh ] npnMepHO 3a 2 aha. OTCiOfla 




426 


XIII.8. 06 ocoOeunocmax aocxodoa u 3axodoa Benepbi u Mepxypusi 


aCHO, UTO HMeHHO T3XHM H flCWDKHO 6 hJI 0 6bITb BpeMa fljia flOCTHxeHHa 
ynoMaHVToro paccToaHHa, uto corjiacyeTca c HBjieHHaMH. 

Tenepb npeanojioacHM, uto Ha TaKOM >xe aepTexe [pnc. 13.22] Toaxa E 
coBnaaaeT c HaaaJiOM ZleBbi, rae miaHeTa BeHepa, Haxojjacb b nepnree anHpHxjia, 
6ygeT io>KHee cpeaHeii jihhhh 30anaxa npn6jiH3H- 
TejibHO Ha Te *e caMbie 61/3 rpaaycoB 107 . FIojiojkhm 
cHauajia, hto HMeeT mccto BeaepHHii 3axoa, xoraa 
yroji BEA paBHaeTca 69 rpaaycaM, k3khx b a®yx 
npaMbix yrjiax 6yaeT 360 108 , m ecjiH npHHaTb 
ranc>TeHy3y [npaMoyrojibHOro TpeyrojibHnxa BEA] 
3 a 120, to MeHbiuaa H3 ctopoh [BA], npmiera- 
kjiiihx k npaMOMy yrjiy, 6yaeT coaepxcaTb 68 t3khx 
aacTeii, a 66jibiuaa [BE] npH6jiH3HTejibHO 99. Tax 
xax BejiHHHHbi OTHOuieHHH 6yayT tcmh xce, xax 
npw yTpeHHeM Bocxoae Pn6, h OTxjiOHeHwe no ninpoTe HMeeT oanHaxoByio 
BejiHHHHy, to mm nojiyaHM, hto ayra EA paBHa tcm >xe caMMM 8;49 rpaaycaM; 
npeflcraBjiatomaa pa3HOCTb [no aojiroTe], o6ycjiOBJieHHyio uihpotoh, ayra AE 6yaeT 
9; 13 rpaaycoB, a Bca ayra AA, npeacTaBjiafomaa paccToaHHe njiaHCTbi ot CojiHpa 
b HanpaBjieHHH 3HaxoB, paBHa 18;2 rpaaycaM. Kax mm cxa3ajin, no Ta6jiHii,e 
aHOMaanii TaxoMy anoiy rpaaycoB nonanioro aBHaceHHa nporaB nepeMemeHHa 
cpeaHero Coamja h naaHeTH no aoaroTe cooTBercTByiOT npH6aw3HTeabHO 71/2 
109 

rpaaycoB paccroaHHa ot nepnrea 3 nnu.Hx. 1 a 

AHaaorHHHHM o6pa30M npw yTpeHHeM Bocxoae b Haaaae fleBN, xoraa yroa 
BEA cocTaBaaeT 154 rpaayca, xaxMx b a»yx npaMMx yraax HMeeTca 360 110 , 
m ecjiH mnoTeHy3a [npaMoyroabHoro TpeyroabHMxa BEA] paBHaeTca 120 
qacTaM, to b 6oabmeft cTopOHe [BA] M3 npnaeraiomHx x npaMOMy yray TaxMx 
uacTeii 6yaer 117, a b Menbuien [BE] — 27; onaTb noayaaiOTca Te *e caMHe 
BejiHHHHH OTHOuieHHH, xax npH BeaepHeM 3axoae Ph6. Mm noayaHM, hto ayra 
AE 6yaeT coaepjxaTb 5;8 rpaaycoB, pa3HOCTb [no aoaroTe] EA, o6ycjiOBjieHHaa 
uihpotoh, paBHa 1;30, h bch AA, npeacraBaaiomaa paccToaHHe naaHeTH ot 
Cojimia b HanpaBjieHHH x npeamecTByioinHM 3HaxaM, 6yaeT paBHa 6;38 
rpaaycaM, xotophm tohho Tax ace cooTBeTCTByioT npnMepHO 21/2 rpaayca [no 
aHOMajiHH ] ot nepHrea annuHXJia 11 '. CaeaoBaTeabHO, njiaHeTa BeHepa ot 
BeaepHero 3axoaa ao yTpeHHero 3axoaa npoaBHHeTca no annuHXjiy Bcero Ha 
10 rpaaycoB, xoTopHe OHa nponaer 3 a yxa3aHHHe BMiue 16 a«eH, hto BnojiHe 
cooTBeTCTByeT HaOjnoaeHHaM. 

H3JIOJKHB Bee 3T0, MM aOJUXHN paCCMOTpeTb, aTO npOHCXOaHT npH BbinaaeHHH 
BOcxoaOB h 3axoaOB Mepxypna 112 , h npejxae Bcero, noaeMy oh, Haxoaacb b 
Haaaae CxopnnoHa, aa*e npn HandojibiueM paccToaHHH ot CoJiHu,a b 
HanpaBjieHHH nocjieaoBaTejibHOCTH 3HaxOB He mojkct BeaepoM noaBHTbca. 

Bo3bMeM aepTe* u^ia BoexoaoB h 3axoaoB [pnc. 13.23] h npeanojio>xHM, 
aTO Toaxa E Ha cpeaHeii jihhhh 3oanaxa cooTBeTCTByeT Haaajiy CxopnnoHa, 
rae npn 3axoae yroji BEA paBeH 69 rpaaycaM, xaxnx b aayx npaMMx yrjiax 
coaep>KHTca 360 113 , h ecjiH nojiojxHTb rnnoTeHy3y paBHOH 120, to MeHbiuaa 
H3 ctopoh [BA], npHjierawmHx x npaMOMy yrjiy [b TpeyrojibHHxe BEA], 6yaeT 
HMeTb 68 TaxHx aacTeii, a 6ojibiuaa [BE] — 99. CjieaOBaTejibHO, ecjiH Boo6me 
paccToaHHe BA paBiio 10 rpaaycaM, to b AE Taxnx rpaaycoB 6yaeT 17;39. Ho 
xoraa njiaHeTa HaxoaHTca b yxa3aHHOM nojiojxeHHH [©], to OHa 6yaeT croaTb 
npn6jiH3HTejibHO Ha 3 rpaayca xwxHee cpeaHeii jihhhh 30aHaxa 114 . floaTOMy 
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ripn yKti3iiHHbix BCJiMMMHtix oTHoiueHMM, ccjiM uiMpoTa A0 paBHa 3 rpaavcaM, 
to AE SyacT MMCTb mx 4;22, a bcs AEA oxaxceTca paBHOH npn6aH3HTeabHO 
22 t3kmm *c rpaavcaM. Ha Taxoe mmcjio rpaaycoB naaHeTa aoaxcHa oi-CToaTb 
OT MCTMHHOTO Co/IHU,a, 4To6hl OH3 MOrJia 6bITb 
BncpBbic 3aMcaCHHOM. Ho Tax xax b Hanaae 
CxopnMOHa oHa moxct y^aJiMThca ot HCTuHHoro 
CojiHua caMoc 6ojibuioe Ha 20;58 rpaaycoB (aro yxce 

6bl.no nOKa3aHO BblUJC OTHOCHTCabHO HaH6oablHHX 
OTK/IOHCHMM) 1 l5 , TO SICHO, 4 TO noflo6Hbie BOCXOflBI 
HCo6xOaM MO aO/I>KHh] BbinaCTb. 

Ecjim aance Ha tom xce nepTexce aaa BocxoaoB 
m 3axoaoB |pnc. 13.24| noaoxcHM, mto tohxh E 
npcaCTannsicT Ha nano Teabu,a b yTpeHHeM Bocxoae, 
xoraa naaHCTa b yxa3aHHMX noaoxceHHax 6yaeT 
npM6jiM3HTCJibHo Ha 31/6 rpaayca roxcHee cpeaHen 
jimhmh 3oaHaxa 116 h OTHOiueHHa ctopoh, npHaera- 
lomnx k npaMOMy yray [TpeyroabHHKOB BEA h 
AE 0], 6yayT Te xce caMHe, to mm nojiyawM, mto 
AE 6yaeT paBHa 17;39 rpaaycaM, a AE coaepxcm- 
4;37 rpaayca, xaxnx b tunpoTe 0A HMeeTca 3; 10, 
a Bca AEA paBHa 22; 16 thxhm xce rpaaycaM. 

IloOTOMy H 3flCCb mmchho Ha Taxoe mhcjio rpaaycoB 
aoaxcHa OTCTOaTb naaHeTa ot HCTHHHoro noao- 
xceHHa CojiHua, 4to6h ee moxcho 6hjio BnepBbie 
yBHaCTb. Ho Tax xax oHa He yaaaaeTca 6oabine, aeM Ha yxa3aHHoe hhcjio 
22; 13 rpaaycoB 117 , to ecTecTBeHHO, mto Taxae noaBaeHna aoaxcHH to xce BbinaCTb. 
Ht3k, mh aoxa3aan, hto Bee H3aoxceHHoe BHine coraacyeTca h c aBaeHHaMH, 
H C IipHHaTblMH THnOTe3aMH. 

9. MeTOfl onpeneaeHHa paccToaHMM ot Coamja a^a nacTHHX cjiynaeB 
rejniaKHHecKHx bocxoaob h 3axoaoB 

OTCiOfla acHO, mto ecan aaHa aaHHa ayra BA [pwc. 13.25] aaa xaxcaon 
njiaHeTbi h yxa33H 3Hax 3oanaxa, Hanaro xoroporo HaxoaHTca b Tonxe E, a 
cjieaoBaTejibHo, h BeannHHa yrjia BEA, to 6yayT h3bccthhmh h ayra AE, h 
OTXJioHeHne no ninpoTe naaHerH b yxa3aHHOM noaoxceHHH 118 , T.e. KH mjim 
0A, a BC-neacTBHe ototo Taxxce KE m EA h, xpoMC Toro, BHawMoe paccroaHHe 
AK nan AA. Hto6h He yaaHHATb comhhchha, mh aaa Bcex 3HaxoB 30 flHaxa, 
a Taxxce aaa xaxcaon H3 naTH naaHeT, ho -rojibxo aa a oflHoro ynoMaHyToro 
cpeaHero xanMaTa, mto enoaHe aocTa-ronHo 119 , bkhmcjih^h yxa3aHHbiM o6pa30M 
BHflHMHe paccToaHHa b rejiHaxHHecxHX Bocxoaax h 3axoaax ot HCTHHHoro 
noaoxceHHa CoaHija, npeanoaaraa, mto 3th naa- 
hcth HaxoaaTca b HaaaabHbix tom xax 3HaxoB. 3th 
BejiHaHHH aaa yao6cTBa noab30BaHwa mh no- 
MecTHaH b 5 TaiWaax [no oaHoil aaa xaxcaoH 
H3 ] naTH naaHeT, H3 xotophx xajxaaa coaepacHT 
12 crpox. H3 hhx nepBbie tph, a hmchho aaa 
CaTypHa, lOnHTepa h Mapca, mh pacnoaoxcHan b 
3 CToa6n,ax, H3 xotophx nepBHe coaepxcaT Hanaaa 
3HaxoB, BTopbie — paccToaHHa aaa yTpeHHHX 
BocxoaoB, a TpeTbH — aaa BenepHHx 3axoaoB. 

Caeayiomne aee Ta6ann,bi — aaa BeHepH h 
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XIII. 11 . 3 nujioi coHUHenusi 


HDnHTepa — mh pacnojioacnuiH b 5 CTOJi6pax, H3 kotophx nepBbie tohho Tax 
xce aaiOT Hanajia 3H3kob, BTopbie — paccroaHHa fljia BenepHHx bocxoaob, 
TpeTbH — ajia BewepHHx 3axoaoB h, HaxoHen, MeTBepTbie — a-na yTpeHHHx 
bocxoziob h naTbie — zyia yTpeHHHx 3axoaoB 120 . H Ta6jiHu,bi 3th TaxoBbi 121 . 

10. Ta6jinphi rejin3KnaecKnx bocxojob h 3axo30B nam njraHeT 1 


Hanaro 

CaTypH 

JOnMTCp 

Mapc 

3HaKa 

3oAwaKa 

yTpennHH 

BeMepHHH 

yTpeHHMH 

BOCXOA 

seiepHMH 

yTpeHHMH 

BOCXOA 

BeMepHMft 

3aXOA 

Obch 

23“ 30' 

11“ 28' 

20° 10' 

10° 19' 

21“ 12' 

11“ 40' 

Teaeu 

21 57 

11 41 

19 6 

10 29 

20 16 

11 48 

Ban3neubi 

17 52 

12 26 

15 51 

11 10 

17 21 

12 30 

Paa 

14 2 

14 2 

12 46 

12 46 

14 33 

14 33 

Jlea 

11 34 

15 34 

10 40 

14 31 

12 28 

17 19 

flesa 

10 53 

16 53 

10 1 

16 12 

11 46 

20 5 

Becw 

10 48 

17 6 

9 57 

16 34 

11 38 

21 1 

CKopnMOH 

10 53 

16 53 

10 1 

16 12 

11 48 

20 19 

Cipe^eu 

11 34 

15 34 

10 40 

14 31 

12 34 

17 32 

Kcwepor 

14 2 

14 2 

12 46 

12 46 

14 45 

14 45 

BoflOJieii 

17 52 

12 26 

15 51 

11 10 

17 35 

12 36 

Pbl6bl 

21 57 

11 41 

19 6 

10 29 

20 26 

11 49 


Hanajio 

3Haxa 

3oflnaica 

BeHepa 

MepKypxii 

BOCXOA 

HHti^ 

3aXOA 

yTpeH- 

HMft 

BOCXOA 

HMM 

3axOA 

Benep- 

HMM 

BOCXOA 

Benep- 

HHM 

3aXOA 

HHft 

BOCXOA 

yTpeH- 

HHM 

3aXOA 

OBeH 

5“ 10' 

4“ 9' 

3° 0' 

10“ 28' 

9“ 58' 

9“ 43' 

23“ 58' 

23“ 38' 

Tejieu 

5 8 

4 16 

6 16 

9 40 

10 4 

10 15 

22 15 

22 15 

BjiM3neuM 

5 12 

5 7 

9 15 

7 36 

10 18 

11 47 

18 0 

16 44 

Pan 

5 36 

8 23 

9 50 

5 59 

12 22 

15 34 

14 4 

12 30 

JleB 

6 16 

13 3 

8 2 

5 5 

13 43 

19 59 

11 25 

10 21 

fleBa 

7 22 

18 2 

6 38 

4 54 

18 1 

23 13 

10 21 

9 59 

Becw 

7 53 

17 43 

5 41 

4 54 

22 49 

23 16 

9 51 

10 0 

CicopnnOH 

8 20 

13 47 

5 28 

4 55 

20 1 

22 1 

9 44 

10 19 

Cipeaeu 

7 49 

8 1 

4 39 

5 16 

18 11 i 

17 25 

9 25 

11 19 

Kcraepor 

6 52 

4 8 

2 43 

6 35 

13 54 

12 10 

9 36 

14 5 

Bofloaefi 

5 51 

3 16 

0 30 

8 33 

11 10 

9 50 

12 27 

17 50 

Pbi6bi 

5 22 

3 38 

0 24 

10 16 

10 11 

9 43 

19 15 

21 46 


11. 3nnjior coHHHeHHa 

Ilocjie Toro xax mh hciiojihii/ih Bee sto, o Cnp, h pa3o6pajin, xax a 
ayMaio, noMTH Bee, wo acuukho 6biTb paccMOTpeHO b noao6HOM cohhhchhh, 
HacKOJibKo npoineamee ao chx nop BpeMa cnocoficrBOBaao noBbmieHHio tohhocth 
HaniHX OTKpbITHH HJ1H yTO^IHeHHK) [6oJiee apeBHHX], npOH3BOflHMOMy He paan 
xBacTOBCTBa, a rajibKO paan HayHHofi nojn>3bi, nycTb HacToamaa Hama pa6oTa 
ncwiyHHT 3aecb noaxoaamHH h copa3MepHHH KOHen,. 




nPHJI0>KEHH5I 


I1T0JIEMEH H Ero ACTPOHOMHHECKHft TPYfl 

r.E.KypmuK , r.IJ.Mameueecicaa. 


1. O MecTe IlTOJieMea b hctophh HayKH 

KjiaBflHH riTOJieMeH 3aHHMacT oaHO h 3 caMbix noweTHbix Mecr b hctophh 
mhpoboh HayxH. Ero coanHeHna CHrpajiH orpoMHyK) pojib b craHOBjieHHH 
aCTpOHOMHH, MaTeMaTHKH, OIITHKH, reOrpa<J)HH, xpOHOJIOrHH, My3HXH. FIocbh- 
meHHaa eMy anTepaTypa noncTHHe orpoMHa. M npn otom ero o6pa3 ao Hauinx 
flHeH ocraerca HeacHbiM h npoTHBopeaHBbiM. EaBa an cpean aeaTeaeii HayxH 
h xyabTypbi aaBHO yuieauiHX anox moxcho Ha3BaTb MHornx, o kom 6h 
B biCKa3biBaaHCb Taxae npoTHBopeaHBbie cyacaeHna h Beancb croab apocrHhie 
cnopbi cpean cnepnajiHCTOB, xax o ITroaeMee. 

OfoacHaeTca sto, c oaHoft ctopohm, toh BaxcHeiimeH poabio, Kaxyio curpaan 
ero Tpyaw b hctophh HayxH, a c apyroii — npeaeabHoft cxyaocrbio 
6Horpa<JjH«iecKHx CBeaeHHH o HeM. 

nToaeMeio npHHaaaexcHT paa BiiaaiomHxca npoH3BeaeHHH no ochobhhm 
H anpaBaeHnaM aHTHaHoro ecrecTB03HaHHa. CaMoe 6oabiuoe H3 hhx, h 
ocTaBHBiuee k TOMy ace HaH6oabinHH caea b hctophh HayxH, — aro 
ny6anKyeMHH b HacroameM H3aaHHH acrpoHOMHaecxHH Tpya, o6hhho Ha3HBa- 
eMHH «AabMarecTOM». 

«AabMarecT» — aro xoMneHanyM aHTHHHoii MaTeMaraaecKOH acrpoHOMHH, 
b KOTopoM OTpaaceHH non™ Bee ee BaacHeHinne HanpaBaeHHa. Co BpeMeHeM 
3 tot Tpya BHTecHHa 6oaee paHHne pa6oTbi aHTHaHhix aBTopoB no acrpoHOMHH 
H CTaa, T3KHM o6pa30M, yHHKaabHHM HCTOHHHXOM no MHOTHM BaaCHHM BOnpOCaM 
ee hctophh. Ha npoTaaceHHH croaeTHH, BnaoTb ao anoxn KonepHHxa, 
«AabMarecr» canTaaca o6pa3poM crporo HayaHoro noaxoaa k pemeHHio 
acrpoHOMHaecKHX 3aaaa. Ee3 aroro npoH3BeaeHna hcbo3mo>kho npeacraBHTb 
ce6e HCTopnio cpeaHeBexoBOH HHanncxoH, nepcHacxon, apa6cxoH h eBponeiicxoH 
acrpoHOMHH. 3HaMeHHTMH Tpya KonepHHxa «0 BpameHHax», noaoacHBuiHH 
Haaaao coBpeMeHHOH acrpoHOMHH, bo mhoihx oraomeHnax 6wa npoaoaaceHneM 
«AabMarecra». 

flpyrne coanHeHna FlToaeMea, TaxHe xax «Feorpac})Ha», «OnTHxa», «rap- 
mohhkh» h T.a., Taxxce oxa3aan 6oabmoe BanaHne Ha pa3BHTne cooTBercTBy- 
kjuihx odaacreH 3HaHna, HHoraa He MeHbuiee, aeM «AabMarecr» Ha acrpoHOMHio. 
Bo BcaxoM cayaae, xaxcaoe H3 hhx noaoacnao Haaaao Tpaann.HH H3aoxeHHa 
HayaHOH aHcn,HnaHHbi, KOTopaa coxpaHaaacb Ha npoTaxceHHH croaeTHH. no 
nrapoTe HayaHbix HHTepecoB, coaeTaBmenca c ray6nHOH anajima h crporocrbio 
H3aoxceHHa MaTepnaaa, Maao xoro moxcho nocraBHTb paaoM c FlToaeMeeM b 
HCTOPHH MHPOBOH HayKH. 

OaHaxo HaH6oabmee BHHMaHne IlToaeMeH yaeaaa acrpoHOMHH, kptopoh, 
xpoMe «AabMarecra», nocBaTHa h apyme coanHeHna. B «riaaHeTHbix ranoTe 3 ax» 
oh pa3pa6oTaa Teopnio aBHxceHna naaHeT xax neaocTHoro MexaHH3Ma b paMxax 
npHHaToft hm reopeHTpHaecxoH CHcreMbi Mnpa, b «rioapyaHbix Ta6anuax» aaa 

© r.E.KypTKK, r.n.Ma-raHeBCKM, 1998 
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fJpujioxeHua 


c6opHHK aCTpOHOMHHeCKHX M aCTpOAOTHaeCKax Ta6jIHIi; C IIOHCHCHHHMH, 
HecfexoflHMHH acrpoHOMy-npaKTHKy b era noBceaHeBHOa pa6oTe. CneiiaaAbHbiH 
TpaxTaT « l IeTBepoKHHxcHe», b kotopom Taioxe 6oabinoe 3HaqeHwe npaaaBaaocb 
aCTpOHOMHH, OH IIOCBHTHJI aCTpOAOrHM. HeCKOAbKO COHHHCHHH IlTOAeMea 
yTepaHbi h h 3 bccthu tojibko no kx Ha3BaHaaM. 

Taxoe MHoroo6pa3we HaynHHx HHTepecoB aaeT nojmoe ocHOBaHae othccth 
F lTOjieMeH k HHCJiy HawESoaee Bbiaatomaxca yneHHx, H3BecTHbix hctophh Hayxa. 
MwpoBaa cjiaBa, a raaBHoe — tot peaqaamaa (JjaxT, hto ero Tpyabi Ha 
npoTHXceHHH CTOjierMH BOcnpHHHMajiHCb Kaic HecTaperomHe hctohhhkh HaynHoro 
3HaHna, cBM/ieTejibCTByiOT He TOjibKO o mapoTe xpyro3opa aBTopa, peaKoa 
o6o6maromea h cacreMaTasapyiomeH caae ero yMa, ho h o bhcokom MacrepcTBe 
H 3 JioxceHHH MaTepwajia. B stom othohichh m coaaHeHaa nmneMea h npeacae 
Bcero «AjibMarecT» cTaaa o6pa3HOM aaa mhothx noKOaeHaa yaeHHx. 


2. Bworpa4)nqecKMe CBeaenaa 

B,OCTOBepHO O XCH 3 HH IlTOAeMea H 3 BCCTHO OHCHb MajlO. To HeMHOIDe, HTO 
coxpaHHjiocb b aHTHHHOH h cpeaHeBeKOBOa jiMTepaType no aaHHOMy Bonpocy, 
npeacTaBjieHo b pa 6 oTe O.Eoaaa [Boll, 1894, S.53-66] 1 . HaafSoaee HaaexcHwe 
cBe/ieHHH, Kacaiomaeca xch3Hm ITroaeMea, coaepacaTca b ero coBctbchhhx 
rpyaax. B «AjibMarecTe» oh npaBOaaT paa cbohx Ha 6 aioaeHHH, KOTopwe 
AarapyiOTca anoxon npaBaenaa pmmckhx HMnepaTopoB AapaaHa (117-138) h 
AHTOHHHa FIhh (138-161): caMoe paHHee — 26 Mapra 127 r. h.3., a caMoe 
no 3 flHee — 2 (JjeBpaaa 141 r. h.3. 2 B Bocxoaamea k riTOaeMeio «KaHoncKOa 
HaanncH», xpoMe Toro, ynOMMHaerca 10- a roa npaBaeHaa AHTOHHHa, T.e. 
147/148 r. h.3. 3 riHTaacb opeHHTb npeaeabi ach3hh riToaeMea, Heo 6 xoaaMO 
Taxxce HMeTb b Bnay, hto nocae «AabMarecra» hm 6hao HanacaHo eme 
HecKOabKo 6 oabinax npoH 3 BeaeHaa, pa 3 anaHHx no TeMaTaxe, m3 kotophx no 
MeHbineH Mepe aea («reorpaci)Ha» m «OnTaica») hocht aHuaKaoneaaqecKaa 
xapaxTep, mto no c3mhm ckpomhhm opeHicaM aoaacHo 6 biao 3 aHaTb He MeHbine 
aBaauaTH aer. CaeaOBaTeabHO, moxcho noaaraTb, *nx> riToaeMea 6ha enje xchb 
npw Mapxe ABpeaHH (161-180), xax 06 stom coo 6 niaiOT 6 oaee no 3 anae 
hctohhhkh 4 . CoraacHO OaHMnwoaopy, aaeKcaHapaacicoMy cJ)Haoco 4 )y VI b. h.3., 
FfToaeMeH pa 6 oTaa xax acrpoHOM b ropoae KaHone (HHHe A 6 yxap), 
pacnoaoaceHHOM b 3 anaaHOH qacra aeabTbi Hnaa, Ha npoTaaceHaa 40 aeT. 
STOMy coo 6 meHHJO, oaHaKO, npoTBBopeaaT tot <j)aKT, hto Bee Ha 6 aioaeHHa 
IlTOaeMea, npwBeaeHHbie b «AabMarecre», BhinoaHeHbi b AaeKcaHapaa. CaMO 
no ce 6 e hmh FlToaeMeft CBHaereabCTByer o eraneTCKOM npoacxoxaeHHa ero 
o 6 aaaaTeaa, kotophh, BepoaTHO, npnHaaaeacaa, k aacay rpexOB, npaBepaceHpeB 
aaaaHacTaaecKoa xyabTypw b Eramre, aaa ace npoacxoaaa H 3 3 aaHHH 3 apoB 3 H- 
hhx MecTHbix xcwTeaea. JlaTaHcicoe hm» «KaaBaaas> 3 aCTaBaaeT npeanoaoacaTb, 
hto y Hero aiaeaocb paMCKoe rpaacaaHCTBO. B aHTaaHbix a cpeaHeBexOBbix 


B 3Toii CBH3H cm. TaK*e [Fischer, 1932; HAMA, p.834-836; SA, p.11-13; Toomer, 1975; 
Waerden, 1957]. HoApofinbifi anajiM3 Ha pyccxoM « 3 biKe 6norpa(J)HMecKHx aaHHbix o ITTaaeMea 

npeflcraaneH b [BponuimaH, 1988, C. 11-16]. 

2 Cm. kh.XI, ra.5, c.352 h kh.IX, rji.7, c.303 coOTBeTCTBeMno. 

B pane pyKonMceti yxa 3 biBaeTca 15-i% roa npaBjienna AHTOHHHa, mto cooTBeTCTBycT 152/153 
r. h.3. [ Heiberg , 1907, S.155J. 

4 Cm. [Boll, 1894, S.53J. 
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HCTOHHHKax coaepjKHTca TaKJKe HeMajio MeHee aocroBepHhix oBHaeTeabcra o 
2KH3HH nTOJieMea, KOTOpbie HeJIb39 HH nOaTBepflHTb, HH OnpOBeprHyTb 5 . 

0 Hay^HOM OKpyaceHHH IlToaeMeH iiohth HHwero h6h3bcctho. «AjibMarecT» 
h psm apyrax ero npon3BeaeHHH (xpoMe «reorpa<J>HH» h «rapMOHHK») nocBameH 
HexoeMy Cnpy (Eiipoq). 3to hm« 6biao aocTaTOHHo pacnpocrpaHeHo b 3aan- 
HHCTHMecKOM EranTe b paccMaTpHBaeMHH nepnoa. Hhk3khmh apyniMH 



riTOJiEMCM c weanoM JlKo6a 

(hct.: Thevet. Les vrais protr. et vies d. hommes illustres...Paris, 1584) 

CBeaeHHHMH 06 stom MeaoBeKe mu He pacnoaaraeM. HeH3BecTHO aa*e, 
3aHHMaac9 an oh acrpoHOMHeii. ITroaeMeH Hcnoab3yeT Tax ace naaHeTHhie 
Ha 6 aroaeHH 9 HeKoero TeoHa (kh.IX, ra.9; kh.X, ra.l), BbinoaHeHHhie b nepnoa 
127-132 rr. h. 3 . Oh coo 6 maeT, mto sth Ha 6 aioaeHHH 6 buiH « 0 CTaBaeHH» eMy 
«MaTeMaTHKOM TeoHOM* (kh.X, ra.l, c.316), mto, no-BHaHMOMy, npeanoaaraeT 
jihmhmh KOHTaKT. Bo 3 moxho, TeoH 6 bui yMHTeaeM IlToaeMeH. HeKOTopwe 
yweHbie OTOxcaecTBaaioT ero c TeoHOM Cmhphckhm (nepBaa noaoBHHa II b. h. 3 .), 
<J)Haoco<Jx)M-naaTOHHKOM, yaeasiBiiiHM BHHMaHHe acrpoHOMHH [HAMA, p.949-950]. 


Coo6maiOT, HanpMMep, mto riTO^eMeft poawica b reptaneBOH llToaeMaMae, pacnojio*eHHOH b 
BepxHeM EranTe, h mto 3thm o&bacHaeTca ero hms «nToaeMefl» (Oeoflop MnaeTHHCKHA, XIV b. 
h.3.); corjiacHO apyrofl BepcHH, oh 6btn poaOM H3 nejiy3Ma, norpaHMMHOro ropoaa k Bocroxy ot 
aejibTbi Hnjia, ho sto yTBep*fleHne, CKopee Bcero, ecrb pe3yjibTaT ouni6oMHoro npoMTeHHa MMe.HH 
«KjiaBflHfi» b apa6cKnx HCTOMHHKax [HAMA, p.834]. B noanHefi aHTHMHOCTH h b cpeflHne Bexa 
IlTOjieMeK) npnnHCbiBa^H Tax*e napcxoe npOMCxowaeHHe [HAMA, p.834, n.8; Toomer, 1985]. 
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Y IlTo^eMeH, HecoMHeHHO, 6h.tch coTpyflHHKH, noMoraBinne eMy npn npoBeaeHHH 
Ha6jnozieHHH h pacneTe Ta6jmp. O&teM bhmhcjichhh, xoTopiae Tpe6oBaaocb 
npoH3BecTH jyisi nocTpoeHHa acrpoHOMHaecKHX Ta6jmp b «AjibMarecre», noncTHHe 
orpoMeH. Bo BpeMeHa IlTOJieMea AjiexcaHapwa eme ocraBaaacb xpynHHM 
HayaHHM peHTpOM. B Heft peHCTBOBajIO HeCKO-lbKO 6H6jIHOTeK, H3 kotophx 
caMaa xpynHaa pacnojiarajiacb b aaexcaHapHftcxoM MycenoHe. Mexay cot- 
pypHHKaMH 6n6^HOTeKH h ITroaeMeeM cymecTBOBajiH, no-BHflHMOMy, jiHHHbie 
KOHTaxTH, xax 3to Hepeaxo 6btBaeT h Tenepb npn HayaHOH pa6oTe. Kto-to 
noMoraji nTOieMeio b nop6ope jiHTepaTypu no HHTepecyiomHM ero BonpocaM, 
npHHOcmi pyxonncH hjih nopBopmi x crejuiaxaM h HHmaM, rae xpamuiHCb 

CBHTKH. 

flo HepaBHero bpomohh npeanojiarajiocb, mto «AjibMarecr» — caMaa paHHaa 
h 3 aouiejjuiHx ao Hac acrpoHOMHnecxHX pa6oT nmieMea. OaHaxo HeaaBHHe 
HccnepoBaHna [Hamilton etc., 1989] noxa3aaH, mto «KaHoncxaa Hazjnncb» 
npepinecTBOBajia «AjibMarecry». YnoMHHaHna 06 «AjibMarecre» coaepxaTca b 
«IInaHeTHHX rHnoTe3ax», «noppyaHHX Ta6aHpax», « l IeTBepoKHH»CHH» h «reo- 
rpa(])HH», mto pejiaer hccomhchhum 6ojiee no3flHee hx HanncaHHe. 06 stom 
xe cBHfleTejibCTByeT aHajiH3 coaepxaHHa sthx npoH3BeaeHHH. B «IIoapynHbix 
Ta6jiHpax» MHOrne Ta6jiHpH ynpoipeHM h yjiymneHM no cpaBHemno c 
aHajiornMHHMH Ta6jiHpaMH b «AjibMarecre». B «n^aHeTHux rHnoTe3ax» 
Hcnojib3yeTca ppyraa cncreMa napaMeTpoB pna onncaHna aBHxeHHH ruiaHeT h 
no-HOBOMy peineH pap BonpocoB, HanpnMep, npo6ieMa iuiaHeTHux paccroaHHH. 
B «reorpa(])HH» HyaeBoii MepnanaH nepeHeceH Ha KaHapcxHe ocTpoBa bmccto 
AaexcapapHH, xax sto npHHaTo b «AjibMarecre». «OnTnxa» co3aaHa Taxxe, 
no-BHflHMOMy, n03aHee «AjibMarecra»; b Heii paccMOTpeHa acrpoHOMHaecxaa 
pecfjpaxpna, xoTopaa He nrpaeT 3aMeTHoii poiw b «Am>Marecre». ITocxo;ibxy 
«reorpa4)Ha» h «r 3Pmohhxh» He coaepxaT nocBaipemia Cnpy, to c h3bccthoh 
aoaeii pncxa moxho yTBepxaaTb, mto 3th npoH3BeaeHHa HanwcaHH rawaHee 
apymx pa6oT HroaeMea [Toomer, 1975, p.187]. Y Hac HeT apyrax 6onee 
tomhhx opneHTHpoB, xoTopiae no3BO.TH,iH 6 h xpoHOiomaecxH (JjHxenpoBaTb 
aomeanine ao Hac pa6oTH IlToaeMea. 

3. AHranHaa acTpoHOMna ao IlToaeMea 

Hto6h OpeHHTb BXJTaa IlTOneMea B pa3BHTHe aHTHHHOH aCTpOHOMHH, 
Heo6xoaHMO acHO npeacraBaaTb ochobhhc 3Tanw ee npeamecTByroipero paaBHTHa. 
K coxaaeHHio, 6ojibuiHHCTBO pa6oT rpeaecxnx acrpoHOMOB, OTHOcaipnxca x 
paHHeMy nepnoay (V-III bb. ao h.3.), He aonuio ao Hac. 06 hx coaepxaHHH 
mh MoxeM cyaHTb Tojibxo no pHTaxaM b Tpyaax 6onee no3aHHX aBTopoB h 
npexae Bcero y caMoro nmieMea. 

Y hctoxob pa3BHTHa aHTHMHOH MaTeMaTHvecxoH aCTpOHOMHH aexaT nenape 
oco6eHHOCTH rpenecxoft xyabTypHoii TpaanpHH, acHO BbipaxeHHbie yxe b P3hhmh 
nepnoa: CXJIOHHOCTb X (])HJIOCO(]x;XOMy OCMMCJieHHIO aCHCTBHTejIbHOCTH, npocr- 
paHCTBeHHoe (reoMeTpHaecxoe) MHinaeHHe, npHBepxeHHOCTb Ha6jnoaeHHaM h 
crpeMjieHHe conacoBaTb yM03pHTeabHHH o6pa3 Mwpa h Ha6jnoaaeMHe aBaeHHa. 

Ha paHHHx OTanax aHTHMHaa acrpoHOMna 6biaa tccho CBa3aHa c 
(])Haoco^x;xoH TpaaHUHen, OTxyaa OHa 3aHMCTB0Baaa npHHpnn xpyroBoro h 
paBHOMepHoro a»HxeHHa xax ocHOBy juisi onncaHHa BHaHMHX HepaBHOMepHHx 
aBHxeHHH CBeTHi. CaMbiM paHHHM npHMepoM npHMeHeHHa 3Toro npHHpHna B 
aCTpOHOMHH craaa Teopna roMope htphm ecxnx a])ep EBaoxca KHHacxoro 
(ox. 408-355 rr. ao h.3.), ycoBepmeHCTBOBaHHaa KajiannnoM (IV b. ao h.3.) 
h npHHaTaa c onpeaeneHHHMH H3MeHeHHaMH ApncTOTeneM (MeTa<])H3. XII, 8). 
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3Ta Teopn9 KayecTBeHHO BOcnpoH3BOflmia ocoOchhocth ^bhxchhb CojiHpa, JlyHH 
h nsiTH miaHeT: cyTOnHoe BpameHHe He6ecHOH ccjjepw, ^bhxchhb CBenui Baoab 
3KJXHI1THKH C 3anafla Ha BOCTOK C pa3aHHHHMH CKOpOCTHMH, H3MeHeHH9 UIHpOTH 
h nonaTHHe ABHaceHHa naaHeT. JIbh^cchhb CBem/i b Hen ynpaBaaancb 
BpameHHeM He6ecHHx c<j)ep, k kotophm ohh 6hah npHKperuieHbi; c(J)epH 
o6pamajiHCb BOKpyr eaHHoro peHTpa (U,eHTpa Mnpa), coBnaaaiomero c peHTpoM 
HenOflBHJKHOH 3eNUIH, HMejIH OflHH H TOT 3Ke paflHyC, Hy^eByiO TOJIUlHHy H 
CHHTajIHCb C0CT09IUHMH H3 3<J)Hpa. BhAHMUC H3MCH6HH9 6jieCKa CBeTHa H 
CB93aHHbie C 3THM H3M6H6HH9 HX paCCT09HHH OTHOCHTCJIbHO Ha6aK>aaTea9 B 
paMKax 3toh TeopHH He MorjiH nojiyHHTb yaoBjieTBOpHTe^bHoro o&bacHeHHa. 

ripHHpHn KpyroBoro h paBHOMepHoro ABH*ceHH9 ycneuiHO npnMeHaaca Tax*e 
b c(J)epnKe — pa3aeae 3 hth4hoh MaTeMaTHaecKoii acrpoHOMHH, b kotopom 
peuiajiHCb 3aaaan, CB93aHHHe c cyroaHHM BpameHHeM He6ecHOH ccJjepH h ee 
Ba*HefiniHx xpyroB, npexyje Bcero SKBaTopa h skahothkh, BocxoaaMH h 
3aXOflaMH CBeTHJI, 3H3KOB 30flHaKa OTHOCHTejIbHO r0pH30HT3 Ha pa3JIHHHHX 
ninpoTax. 3 th 3ajiaHH pemaancb c Hcnojib30BaHHeM mctoaob afrepHaecKOH 
reoMeTpHH. B npejmecTByiomee riToaeMeio BpeMa noaBHaca peaHH paa 
TpaKTaTOB no ccfrepHKe, b tom ancae ABToamca (ok. 310 r. ao h. 3.), EBKAnaa 
(BTopaa nojioBHHa IV b. go h.3.), Teoaocna (BTopaa noaoBHHa II b. ao H.3.), 
rnncHitna (II b. ao h. 3.), MeHeaaa (I b. h.3.) h ap. [MameueacKaa, 1990, 
c.27-33 ]. 

BwaatomHMca aocrHxeHHeM aHTH^HOH aCTpoHOMHH crajia Teopna re- 
jiHopeHTpHaecKoro aBHxceHHa naaHeT, npeaaoxeHHaa ApncTapxoM Chmocckhm 
(ok. 320-250 it. ao h.3.) . OflHaKO 3Ta Teopna, HacKoabKO no3BOJiaioT cyaHTb 
HaniH hctohhhkh, He OKa3aaa KaKoro-anOo 3aMeTHoro BanaHHa Ha pa3BHTHe 
coOcTBeHHO MaTeMaraaecKOH acrpoHOMHH, T.e. He npHBeaa k co3aaHHK) 
acTpoHOMHaecKOH cHCTeMbi, HMeiomeH He TOabKO (J)Haoco<l)CKoe, ho h npaKTHae- 
CKoe 3HaaeHHe h no3BOaaiomeH onpeaeaaTb noaoxeHHa cbctha Ha He6e c 
HeoOxoaHMOH CTeneHbio tohhocth 6 . 

BaacHHM rnaroM Bnepea craao H3o6peTeHne skcuchtpob h annpHKaoB, 
no3BoaHBmHx KaaecTBeHHO oObacHHTb b oaho h to xe BpeMa Ha ochobc 
paBHOMepHux h KpyroBHx aBH*eHHH HaOaroaaeMwe HepaBHOMepHOCTH ABHxeHHa 
CBeTHa h H3MeHeHHa hx paccroaHHH oraocHTeabHO HaOaroaaTeaa. SKBHBaaeH- 
THOCTb 3nHpHKaHaecK0H h 3KcueHTpHaecK0H MOaeaen aaa cayaaa CoaHpa 
aoKa3aa AnoaaoHHH IleprcKHH (III—II bb. ao h.3.). Oh npHMeHHa TaKxe 
snHpHKaHaecKyio Moaeab aaa o&bacHeHHa nonaTHHx abhjkchhh naaHeT. HoBiae 
MaTeMaTHaecKHe cpeacTBa no3BoaHaH nepeiiTH ot KaaecTBeHHoro k KoaHaecT- 
BeHHOMy onHcanHio abhjkchhh CBeTHa. BnepBiae, no-BHAHMOMy, 3Ty 3aaaay 
ycneuiHO pernna rnnnapx (II b. ao h.3.). Oh co3aaa Ha ochobc SKcpeHTpHaecKOH 
h anHijHKAHHecKOH MOaeaen TeopHH aBH*eHHa CoaHpa h JlyHH, Koropne 
no3BOaaaH onpeaeaaTb hx TeKymne KOopaHHaTH aaa aio6oro MOMeHTa BpeMeHH. 
OaHaKO eMy He yaaaocb pa3pa6oTaTb aHaaomaHyio Teopnio aaa naaHeT H3-3a 
OTcyTCTBHa HaOaioaeHHH. 

rnnnapxy npHHaaaeacHT TaK*e peaHH paa apyrnx BHaaiomHxca aocth^chkh 
b acrpoHOMHH: otkphthc npepeccHH, co3aaHne 3Be3AHoro KaTaaora, H3MepeHHe 
ayHHOro napaaaaKca, onpeaeaeHHe paccroaHHH ao CoaHpa h JlyHH, pa3pa6oTKa 

B jiHTepaType BbiCKa3biBaeTC» TaK*e npoTHBOno^WKHaa TOMKa 3peHHa, a hmchho, mto b 
npefliuecTBywmee nTOJieMew BpeMa y*e cyiuedBOBaaa pa3pa6oTaHHaa re^HOneHTpHMecKaa CHCTeMa, 
ocHOBaHHaa Ha 3nnumuiax, h mto CHCTeMa IlToaeMea aajiaeTCa TOJibao nepepa6oTKOfi otom 6o^ee 
paHHeft CHCTeMbi [Hdejibcon, 1975, c.175; Rawlins, 1987]. OAHaao, Ha Haul B3rjiaA, Taaoro po«a 
npeAnojio*eHHH He HMeioT non co6oh nocTaTOMHoro ocHOBaHHa. 
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TeOpHH JiyHHHX 33TM6HHH, KOHCTPyHpOBaHHe aCTpOHOMH'ieCKHX HHCTpyMeHTOB, 

b wacTHOCTH apMmuiapHOH c(J)epH, npoBefleHHe oojibinoro wncjia Ha 6 nioaeHHH, 
He noTepaBfflHx HacraHHo CBoero 3HaneHHa 30 Hacroamero BpeMeHH, h MHoroe 
apyroe. Pojib rmmapxa b hctophh 3hthmhoh acTpoH omhh noncTHHe orpoMHa. 

ripoBeaeHHe HaojnoaeHHH cocraBnano oco6oe HanpaBJieHHe b aHTHHHOH 
acTpoHOMHH 3aaojiro 30 rHnnapxa [Goldstein, Bower, 1991]. B paHHHH nepnoa 
Ha6jnoaeHHa hochjih b ochobhom xauecTBeHHHH xapaxTep. C pa3BHTHeM 
KHHeMaTHKo-reoMeTpHHecKoro MoacjinpoBaHHa Ha6jnoaeHHa MaTeMaTH3npyioTca. 
OcHOBHaa pejib Ha6juoaeHHH — onpeaeneHHe reoMeTpHwecKHx h cxopocthhx 
napaMeTpoB npHHaTHx KHHeMaTHMecxHx Moaeneii. napannenbHO pa3pa6aTHBa- 
roTCa acTpoHOMHMecxHe KajieHaapn, no3BonaiomHe 4)HKCHpoBaTb aana Ha6nio- 
aeHHH h onpeaenaTb HHTepBajiH Mexcay HaOnioaeHHHMH Ha ochobc jihhchhoh 
paBHOMe pH oil niKajiH BpeMeHH. ITpn Ha6aioaeHHH (JjHKCHpoBajiH noaoxceHHa 
CBeTHJI OTHOCHTejIbHO BHaejieHHHX TOHeX KHHeM3THMeCK0H MOjejIH B TeKymHH 
MOMeHT win xce onpeaejiajiH BpeMa npoxoxcaeHHa CBeTHjia wepe3 BwaeaeHHyro 
Toaxy cxeMH. B HHCJie noaodHHx HaOnioaeHHH: onpeaeneHHe momchtob 

paBHOaeHCTBHH H COJIHPeCTOaHHH, BHCOTH Co.THpa H JlyHH IipH npOXOXyjeHHH 
nepe3 MepnaHaH, BpeMeHHbix h reoMeTpHwecKHx napaMeTpoB 33TMeHHH, aaT 
noxpHTHa JlyHoro 3Be3a h naaHeT, noaoxceHHH nnaHeT OTHOCHTenbHO CojiHpa, 
JlyHH h 3Be3a, xoopaHHaT 3Be3a h T.a. Han6oaee paHHHe Ha6jnoaeHHa Taxoro 
poaa oTHocaTca x V b. ao h.3. (Mctoh h Ebxtcmoh b AcJiHHax); IlToaeMeK) 
6hjih H3BecTHu Taxxce HaOnioaeHHa ApHcrmuia h THMOxapnca, BHnojiHeHHHe 
b AaexcaHapHH b Hanane III b. ao h.3., rnnnapxa Ha Poaoce bo btopoh 
noaOBHHe II b. ao h.3., MeHenaa h ArpnnnH cootbctctbchho b Phmc h BhcJjhhhh 
b xoHue I b. ao h.3., TeoHa b AnexcaHapHH b Hanane II b. h.3. B pacnopaxceHHH 
rpenecxHx acrpoHOMOB HMejmcb Taxxce (yxe, no-BHawMOMy, bo II b. ao h.3.) 
pe3yabTaTH Ha6nroaeHHH MeconoTaMcxHx acTpoHOMOB, b tom uncjie othcxh 
JiyHHHX 33TMeHHH, nJI3HeTHHX XOH<})HrypanHH H ap. TpeXH 6hUIH 3H3X0MH 
Tax*e C JiyHHHMH H IUiaHeTHHMH nepHOaaMH, npHHaTHMH B MeCOnOTaMCKOH 
acrpoHOMHH CeaeBxnacxoro nepnoja (IV-I bb. 30 h.3.). 3th aaHHHe ohh 
Hcnojib30BajiH ana npoBepxH tohhocth napaMeTpoB co6ctbchhhx TeopHH. 
IIpoBeaeHHe Ha6jnoaeHKH conpoBoxaanocb pa3BHTHeM TeopHH h xohct- 
pynpoBaHHeM acrpoHOMHMecxHx HHCTpyMeHTOB. 

Oco 6 oe HanpaBneHHe b 3hthmhoh acTpoH omhh cocraBjiajiH Ha 6 nioaeHHa 
3Be3a. rpenecxHe acrpoHOMH BbiaenmiH Ha He 6 e oxoao 50 C03bc33hh. B tomhocth 
HeH 3 BecTHo, xoraa hmchho 6 bina npoaenaHa 3 Ta pa 6 oTa, ho x Hanany IV b. 
ao h.3. OHa 6biaa, no-BHAHMOMy, yxce 3aBepmeHa; He BH3HBaeT coMHeHna, hto 
MeconoTaMexaa Tpaannna cnrpana npn 3tom BaxcHyxi poJib. 

OnncaHHa co3Be3anH cocraBjiajiH oco6hh xcaHp b 3hthmhoh jmTepaType. 
3Be33Hoe He 6 o H3o6paxcajiH HarnaaHO Ha HeOecHHx rno 6 ycax. CaMHe paHHHe 
o6pa3pH Taxoro poaa rnoOycoB Tpaannna CBH3HBaeT c HMeHaMH EBaoxca h 
rHnnapxa. Oanaxo aHTHHHaa acrpoHOMna nouuia 3HanHTenbHO aanbine npocroro 
onncaHna cpopMH co3Be33HH h pacnonoxceHHa 3Be3a b hhx. BHaaiomHMca 
aocTHxceHHeM crano co3aaHHe rnnnapxoM nepBoro 3Be33Horo xaTanora, 
coaepxcamero axanriTHyecxHe xoopaHHaTH h opeHXH 6 necxa xajxaon 3 Be 33 H, 
BxaKjneHHOH b Hero. Mncao 3Be3a b xaTanore no hcxotophm aaHHHM He 
npeBHmano 850; no apyron BepcHH, oh BXjnoMan oxono 1022 3Be3a h crpyxTypHO 
6hji noaoOeH xaTanory IlToneMea, OTjiHnaacb ot Hero Tonbxo aonroTaMH 3Be3a 7 . 

7 no naHHOMy BOnpocy cm. [HeiUedayap, 1968, c.181; UleenenKo, 1988; Vogt, 1925], a TaK*e 
[HbtomoH, 1985, rji.IX], 
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Pa3BHTHe aHTHMHOH aCTpOHOMHH npOHCXOflHJIO B TeCHOH CBH3H C P33BHTHCM 
MaTeMaTHKH. PeineHHe acrpoHOMHHecKHx 3aaan bo mhotom onpenejiajiocb tcmh 
M aTeMaTHwecKHMH cpeacrBaMH, kotophmh pacnojiarajiH acrpoHOMH. Oco6yro 
pojib npn 3 tom CHrpajiH Tpy^M EB^oKca, EBKjiH.ua, AnojuiOHHH, MeHejiaa. 
IIoHBJieHHe «AjibMarecra» 6 hjio 6h hcbo3mojkho 6e3 npeauiecTByiomero P33 bhthh 
M eTOflOB JIOrHCTHKH — CTaHJjapTHOH CHCTeMH npaBHJI flJIH npOBeaeHHH 
BHHHCJleHHH, 6e3 njI3HHM£TpHH H OCHOB CCpepHHeCKOH rCOMCTpHH (EBKJIHfl, 
MeHejiaH), 6e3 iuiockoh h apepHnecKOH TpnroHOMeTpHH (rHnnapx, MeHejian), 
6e3 pa3pa6oTKH mcto/iob KHHeMaTHKO-reoMeTpHwecKoro MoaejinpoBaHHa hbh- 
JKeHHH CBeTHJI npH nOMOIHH TeOpHH 3KCpeHTpOB H SnHpHKJIOB (AnOJUIOHHH, 
rnnnapx), 6e3 pa3BHTH5i Mero^OB 3aaaHHa cpyHKijHH ohhoh, flByx h Tpex 
nepeMeHHHx b t36jihhhom BHjje (MeconoTaMocaa acrpoHOMHa, rHnnapx?). Co 
CBOeH CTOPOHH aCTpOHOMHH HenOCpeflCTBeHHO BJIHHJia Ha pa3BHTHe MaTeMaTHKH. 
TaKHe, HanpHMep, pa3flejiM 3 hthwhoh MaTeMaTHKH KaK TpHroHOMeTpna xopa, 
c(J)epHnecKaa reoMeTpna, crepeorpacpHMecKaa npoeKnna h t.h. nojiyanjin 
P33BHTHe TOJIbKO nOTOMy, MTO HM npHflaBajIOCb OCo6oe 3HaneHHe B acTpoHOMHH. 

ITomhmo reoMeTpHnecKHx m£to;job MoaejinpoBaHHa jjBHxeHHH cbbthji b 
3HTHHH0H acTpoHOMHH ynoTpe6jiajiHCb Taicace apH(J)MeTHaecKHe mctohh, hmc- 
romHe MeconoTaMCKoe npoHcxoxfleHHe. flo Hac aonuin rpenecKne njxaHeTHbie 
Ta6;iHpbi, BHHHCJieHHHe Ha ocHOBe MeconoTaMCKoii apn^MeTHnecKOH TeopnH. 
flaHHHe 3THX Ta6jIHp aHTHHHbie aCTpOHOMH HCn0JIb30BajIH, nO-BHflHMOMy, fljia 
o6ocHOBaHHa ammHKjiHnecKOH h sKcueHTpHnecKOH MOflejieii. B npejjinecTByiomee 
nrojieMeio BpeMa, npH6iiH3HTejibHO co II b. j*o h.3., nojiynmi pacnpocrpaHeHne 
ue/ibifl Kjiacc cnennajibHOH acrpojrorHqecKOH jiHTepaTypM, b tom nncjie jiyHHbie 
h njiaHeTHbie Ta6jiHpH, KOTopbie BHancjiajiHCb Ha ocHOBe MeraaoB KaK 
MeconoTaMCKoii, TaK h rpeaecKOH acrpoHOMHH 8 . 

4. «AjibMarecT» ITToaeMea 

Tpya nTOJieMea 6 hji nepBOHanajibHo 03arjiaBjieH «MaTeMaTHaecKoe co- 
HHHeHHe b 13 KHHrax» (Ma0r|paTucfi<; Envtd^eccx; PipWavy) 9 . B no3flHen 
aHTHMHOCTH Ha Hero ccbuiajiHCb KaK Ha «Be;iHKoe» (pcyd^ri) hjih «BejiHnaHmee 
(peyva-rri) coMHHeHHe*, b npoTHBononoxHOCTb cMajiOMy acTpoHOMnnecKOMy 
co6paHHK>» (6 piKpdq aorpovopovpevo;) — c6opHHKy He6ojibniHx TpaKTaTOB no 
ccpepHKe h jjpyrHM pa3aejiaM 3hthmhoh acTpoHOMHH 10 . B IX b. npn nepeBoae 
«MaTeMaTHnecKoro conHHeHHa* Ha apaficKHH a3HK rpeaecKoe cjiobo f) peyicmi 
6 hjio BocnpoH3BejieHO no-apa6cKH KaK «aji-MaflXHCTH», oroyaa h npoHcxoaHT 
o6menpnHaTaa b HacToamee BpeMa jiaTHHH3HpoBaHHaa cpopMa H33B3HHa aroro 
npoH3BeaeHHH «AjibMarecr». 

«AjibMarecT» coctoht h 3 TpnHaxmaTH khht. noapa3aejieHHe Ha khhth 
npHHaflJiexHT hccomhchho caMOMy IlTOJieMeio, aejieHHe xe Ha rjiaBH h hx 
H a3B3HHH 6 ujih BBefleHH no3flHee. C onpeaeneHHOCTbio moxho yrBepxaaTb, hto 
bo BpeMeHa Ilanna AjieKcaimpHHCKoro b KOHue IV b. h. 3. TaKoro poaa aejieHHe 
yxe cymecTBOBajio, xoth h 3HaaHTejibHO OTjnmajiocb ot hhhc npnHaToro. 

Eojiee noapofiHbifi o630p MeTOnOB aonrojieMeeBCKOH acipcmoMHH cm. b [Dicks, 1970; HAMA; 
Waerden, 1988(2); Ban-dep-Bapden, 1991]. 

Hjih MHane: «MaTeMaTHMecKoe co6paHHe (nocrpoeHMe) b 13 KHMrax». 

10 CymecTBOBaHMe «Majiofi acTpoHOMHH» icaic ocoforo HanpaBjieHHa b aHTHMHOfi acTpoHOMHH 
npM3HaeTCB bccmh hctophk3mh acTpoHOMHH 3a MCKjnoMeHHeM O.HeflreH6ay3pa. Cm. no aaHHOMy 
Bonpocy [HAMA, p.768-769]. 
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flomefluiHH jio Hac rpeaecKHH tckct coaepxHT TaKxe HeKOTopoe ancjio 
no3flHeHuiHx HHTepno^apHH, He npHHaaJieacamwx riTOJieMeio, a BHeceHHwx 
nepenHCHHKaMH no pa3JiHaHHM coo6paxceHHaM [PA, p.5-6]. 

«AjibMarecr» — 3 to yae6HHK rJiaBHHM o6pa30M TeopeTHaecKOH acrpoHOMHH. 
Oh npe^Ha3HaneH jura yxe noaroTOBjieHHoro anraTejia, 3HaxoMoro c reoMeTpHen 
EBKjmfla, c(J)epHKOH h jiorHCTHKOH. OcHOBHaa TeopeTHaeacaa 3aaaaa, peinaeMaa 
b «AjibMarecTe», — sto npeaBHaHCJieHHe bhahmhx noaoxceHHH CBenui (CoJiHpa, 
JlyHH, ruiaHeT h 3Be3a) Ha He6ecHOH ccfiepe b npoH3BOjibHHH momcht BpeMeHH 
C TOHHOCTbK), COOTBeTCTBy K>me H B03M0*H0CTflM BH3y3JIbHHX HaGjIhO^eHHM. 

flpyroH BaxHKH xjiacc 3aaaa, pemaeMHx b «AjibMarecTe», — 3to npea¬ 
BHaHCJieHHe aaT h flpyrax napaMeTpoB oco6hx acTpoHOMHaecKHx aBjieHHH, 

CBH33HHHX C JJBHXCeHHeM CBeTHJI, — JlyHHHX H COJIHeHHHX 33TMeHHH, 

renHaxHnecKHx BocxoaoB h 3axoaoB njiaHeT h 3Be3a, onpeaeJieHne naparuiaxca 
H paCCTOHHHH £0 CojIHlja H JlyHH H T.fl. UpH peilieHHH 3THX 3aflan riTO^eMeH 
cjieayeT CTaHjjapTHOH MeTO^HKe, KOTopaa BKjnoaaeT hcckojimco 3TanoB. 

1. Ha ocHOBe npeaBapHTejibHHx rpy 6 Hx Ha 6 aioaeHHH BHacHaioTca xapax- 
TepHHe OCo 6 eHHOCTH B flBHXCeHHH CBeTHJia H npOH3BOflHTCH BH 6 op KHHeMaTHne- 
ckoh MO^eJiH, HaHjiyamHM o6pa30M cooTBeTCTByiomeH Ha 6 jno;iaeMHM aBjieHHaM. 
ripoueflypa BH 6 opa OflHOii MOaejIH H3 HeCKOabKHX paBH0B03M0X<HHX flOJDKHa 
yaOBjreTBopaTb «npHHu,Hny npocTOTH»; riTOJieMeH nnineT 06 3tom: «Mh caHTaeM 
yMecraHM 0 &bacHaTb aBjieHHa npn noMOipH Han 6 oaee npocrax npeanojioaceHHH, 
ecjin TOJibKO Ha 6 jnojieHHa He nporaBopeaaT BbiaBHHyTOH rnnoTe3e» (kh.III, ra.l, 
c.79). flepBOHaaa/ibHo bh6op npoH3BojjHTca Meacay npocTOH SKcneHTpHaecKoii 
h npocToii snHpHKJiHaecKOH MoaejiaMH. Ha jtaHHOM 3Tane pemaioTCa BonpocH 
o cootbctctbhh KpyroB MO^ejiH onpeae^eHHHM nepnoaaM jjBHaceHHa cBera/ia, 
o HanpaBjieHHH jjBHaceHHa anHi^Hiuia, o MecTax ycxopeHHa h 3aMeaaeHHa 
ABHxeHHa, o nonoxeHHH anorea h nepnrea h T.fl. 

2. Onnpaacb Ha npnHaTyio Moaejib h ncnoJib3ya HaSjnoaeHHa, xax cboh 
co6cTBeHHHe, Tax h cbohx npeainecTBeHHHKOB, UTOJieMeH onpeaejiaeT nepnoan 
flBHXeHHa CBeTHJia C M3KCHMajIbH0 B03M0JKH0H TOaHOCTblO, reoMeTpnaecKHe 
napaMeTpH mojicjih (pa/wyc annuHicjia, aKcueHTpncHTeT, aoaroTy anorea h ap.), 
MOMeHTH npoxoameHHa CBeTHJia aepe3 BbuejieHHHe tohkh KHHeMaTHaecxoH 
cxeMH, 4 to6h npHBa3aTb aBHaceHne CBeTHJia k xpoHoaoniaecKOH uixajie. 

npome Bcero yKa3aHHaa MeToaHKa pa6oTaeT npn onncaHHH aBHaceHHa 
CoJiHua, rae aocTaToaHo npocTOH SKcueHTpHaecKOH mojjcjih. npn nccjieaoBaHHH 
flBHXCeHHa JlyHH, OflHaKO, nTOJleMeiO npHIIUIOCb TpHXCaH BHflOH3MeHaTb 
KHHeMaTHaecKyio Moaejib, hto6h h3hth Taxoe coaeTaHHe xpyroB h jihhhh, 
xoTopoe HanjiyauiHM o6pa30M cooTBeTCTBOBajio 6h Ha6aioaeHHaM. CymecTBeHHHe 
ycaoxHeHHa npunuiocb bhccth Taxxe b KHHeMaTHaecKHe MoaejiH aaa onncaHHa 
ABHxeHHH njiaHeT no aojiroTe h uinpoTe. 

KHHeMaTHaecKaa Moaejib, BocnpoH3Boaamaa aBHxeHHa CBerajia, aoJiacHa 
yaOBjieTBopaTb «npHHUHny paBH0MepH0CTH» xpyroBHx aBHj«eHHH. «Mh nojiara- 
eM, — nnineT nToaeMen, — aTO aaa MaTeMaTHxa ochobhoh 3aaaaen aBaaerca 
b KOHeaHOM caeTe noxa3aTb, aTO He6ecHHe aBaeHHa noayaaioTca npn noMOipn 
paBHOMepHHX xpyroBHx jjBHjKeHHH» (kh.III, ra.l, c.82). 3tot npHHpnn, oaHaKO, 
BHnoaHaeTca hm He crporo. Oh OTK33HBaeTca ot Hero bobkhm pa3 (He 
oroBapHBaa, BnpoaeM, stoto bbhhm o6pa30M), Korjja aroro Tpe6yroT Ha6aio- 
aeHHa, HanpHMep, b ayHHOH h iuiaHeTHOH Teopnax. HapyrneHne npHHpnna 
paBHOMepHOCTH KpyroBHx aBHxeHHH b pane Moaejien crajio no3aHee b 
acTpoHOMHH crpaH HCJiaMa h cpeaHeBexoBOH EBponH ocHOBaHHeM aaa kphthkh 
CHCT eMH nToaeMea. 
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3. ITocjie onpeaeaeHHa reoMeTpimecKHx, cxopocthhx h BpeMeHHtix napa- 
MeTpoB KHHeManwecKOH MogejiH IlToaeMeH nepexoanT k nocrpoeHHio Ta6jinu, 
npn nOMOIUH XOTOpHX AOaaCHH BbmHClSTbCSI KOOPflHHaTH CBeTmia B IipOH3BOJTb- 
hhh MOMeHT BpeMeHH. B ochobc t3khx Ta6jiHu aexcHT npeacraBaeHHe o 
jiHHeHHOH oaHopoaHofi uiKajie BpeMeHH, 3a Hanajio kotopoh iiphhbto Hanaro 
apw Ha6oHaccapa (-746 r., 4>eBpaab 26, hcthhhhh noaaeHb). JIio6aa BeaHHHHa, 
3a(J)HKCHpoBaHHasi b Ta6aHne, noaynaeTca b pe3yabTaTe Henpocnax BHHHCaeHHH. 
nmaeMeH npn stom noxa3bmaeT BHpryo3Hoe BaaaeHHe reoMeTpHeii EBxaHaa h 
npaBHjiaMH aorHCTHXH. B 3aionoMeHHe npHBOaaTca npaBHaa no;n>30BaHH9 
Ta6jiHuaMH, a HHoraa Taxxce npnMepn bhhhcjichhh. 

M 3 Jio*eHHe b «AjibMarecre» hocht crporo aomnecxHii xapaxTep. B Hanaae 
KHHni I paccMOTpeHH o6mHe BonpocM, xacaiomneca crpyxTypH Mnpa b ueaoM, 
ero caMaa o6maa MaTeMaTHnecxaa Moaeab. 3aecb aoxa3HBaeTca ccJjepnHHocTb 
He6a h 3eMJiH, peHTpaabHoe noaoxceHHe h HenoaBHHCHOCTb 3cmjih, He3Ha»niTeab- 
HOCTb pa3MepoB 3eMan no cpaBHeHHio c pa3MepaMH He6a, BbiaeaaioTca a»a 
ochobhhx HanpaBjieHHa Ha He6ecHOH c({)epe — axBaTop h axaHnrHxa, 
napaaaeabHO xotophm npoHcxoaaT cootbctctbchho cyronHoe BpameHne HeSecHofi 
aj)epu h nepnoaHMecKHe ABHxceHHa cbcthji. Bo btopoh noaoBHHe xhhth I 
H3aaraioTca TpHroHOMeTpHa xopa h ccpepHnecxaa reoMeTpHa — cnoco6u pemeHHa 
TpeyroabHHKOB Ha ccfrepe c ncnoab30BaHHeM TeopeMH MeHeaaa. 

KHHra II uejiHKOM nocBameHa BonpocaM ccjjepHwecxOH 3Ctpohomhh, He 
Tpe6yromHM aaa CBoero pemeHHa 3H3HHa xoopaHHaT cbcthji xax tjtyHxpHH 
BpeMeHH; b Heii paccMOTpeHH 3aaanH no onpeaeaeHHio BpeMeH Bocxoaa, 3axoaa 
h npoxoxcaeHHa nepe3 MepnanaH npoH3BoabHHx ayr aioiHnTHKH Ha pa3aHHHHx 
uinpoTax, npoaonacHTeabHOCTH aHa, a.ihhh tchh niOMOHa, yraoB Meacay 
3XAHnTHX0H H OCHOBHHMH KpyraMH He6eCHOH C(J)epbl H T.a. 

B KHnre III pa3pa6oTaHa Teopna a»H*eHHa CoaHua, xoTopaa coaepacnr 
onpeaeaeHHe npoaoAJxKTenbHOCTH coaHeaHoro roaa, bh6op h o6ocHOBaHHe 
KHHeMaTHaecKOH Moaean, onpeaeaeHHe ee napaMeTpoB, nocTpoeHHe Ta6aHu, aaa 
BHHHcaeHHa aoaroTH CoaHua. B aaxaroaHTeabHOM pa3aeae nccaeayeTca noHHTHe 
ypaBHeHna BpeMeHH. Teopna Coahua aBaaeTca ochoboh aaa H3yaeHHa aBHaceHHa 
JlyHH h 3Be3a. HoarOTH JlyHbi b momchth ayHHbix 3aTMeHHH onpeaeaaroTca 
no H3BecTHOH aoaroTe CoaHua. To ace caMoe xacaeTCa onpeaeaeHna xoopaHHaT 
3Be3a. 

Khhth IV-V nocBauieHH TeopHH aBHaceHHa JlyHH no aoaroTe h uinpoTe. 
SBHxeHHe JlyHH nccaeayeTca npH6aH3HTeabHO no toh ace cxeMe, hto h 
aBnaceHHe CoaHua, c toh anuib pa3HHpeH, hto ITroAeMeH, xax mh yjxe 
OTMeaaan, nocaeaOBaTeabHO BBoaHT 3aecb tph XHHeMaTHaecxHe Moaean. 
BhiaaiomHMCa aocTHaceHHeM craao OTxpnTHe IlToaeMeeM BToporo HepaBeHCTBa 
b ABHJxeHHH JlyHH, Tax H33HBaeMOH 3Bexu,HH, CB933HHOH c HaxoacaeHHeM JlyHH 
b XBaapaTypax. Bo btopoh nacre xhhi-h V onpeaeaaioTca paccroaHHa ao CoaHua 
h JlyHH h crpoHTca Teopna coaHeaHoro h ayHHoro napaaaaxca, Heo6xoaHMaa 
aaa npeaBHHHcaeHna coaHeHHHx 33TMeHHH. napaaaaxraaecxHe TaSanpH (xh.V, 
ra.18) aBaaioTCa, noacaayn, Han6oaee caoacHHMH H3 Bcex, hto coaepacaTca b 
«AabMarecTe». 

KHHra VI nocBaineHa ueanxoM TeopHH ayHHHx h coahchhhx 33TMeHHH. 

B XHHrax VII h VIII coaepacHTca 3bc3ahhh xaTaaor h paccMaTpHBaeTca 
ueann paa apyrnx BonpocoB, xacarouinxca HenoaBHacHHX 3Be3a, b tom nncae 
Teopna npeueccHH, xoHcrpyxpHa He6ecHoro rao6yca, reanaxHaecxHe Bocxoan 
h 3axoaH 3Be3a h T.a. 

B XHHrax IX-XIII H3aaraeTca Teopna asHaceHHa naaHeT no aoarore h 
ninpoTe. npn 3tom ABHaceHHa naaHeT aHaaH3HpyroTca He33BHCHMO apyr ot 
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Hpyra; Taxace He3aBHCHM0 paccMaTpimaioTca nepeMememia no aojrroTe h nrnpoTe. 
ripn onncaHHH jjBHaceHHH ruiaHeT no aonroTe IlTo;ieMeH Hcno;ib3yeT Tpn 
KHHeMaTHwecKne Moaejm, pa3jranaiomHeca b aeTajiax, cooTBeTCTBeHHO ana 
MepKypna, BeHepw h BepxHnx miaHer. B hhx peajm30BaH0 BaacHoe 
ycoBepmeHCTBOBaHHe, h3boctho 6 nofl H33BaHneM aKBam-a, hjih 6HccexpHH 
axopeHTpHCHTeTa, no3BOjmBinee noBHCHTb TOMHOCTb onpeaeneHHa aonroT ruiaHeT 
npn6aH3HTe^bHO b Tpn pa3a no cpaBHeHHio c npocron axcneHTpHnecxoH 
MO^enbio 11 . B sthx MOjjejiax, o^Haxo, c})opMajibHO HapyinaeTca npHHpnn 
paBHOMepHocra xpyroBbix BpameHHn. Oco6oh cjioacHOCTbio omnnaiOTca xhhc- 
MaTHnecxHe MOflenn jyia onHcanna ^BHXceHna nnaHeT no xnnpoTe. 3 th Monenn 
(JjopMajibHo He coBMecTHMH c npHHaTHMH fljia Tex ace iwaHeT xHHeMaTHnecxHMH 
MOflenaMH ABHacemia no ^ojirOTe. 06cyamaa 3Ty npo6neMy, IlToneMeii 
BHCxa3HBaeT Hecxonbxo BaacHbtx MeroacwiorHHecxHx nonoaceHHH, xapaxTepH3y- 
iomHx ero noflxoji k MO^ejinpoBaHHio ^BnaceHHH CBemn. B nacTHOCTH, oh nmneT: 
«H nycTb hhkto... He cnnTaeT 3 th rnnoTe3H cjihuikom Hcxy cctbchhhmh; He 
cneayeT npnMeHaTb nejioBenecxHe noHaTHa k 6oacecTBeHHOMy... Ho k He6ecHHM 
aBJieHHaM HyacHO nuTaTbca npncnocofiHTb cxojib B03M0acH0 npocrae npeanoao- 
aceHHa... Hx CBa3b h B33HMHoe BjiHaHHe b pa3jiHHHHX aBHaceHHax KaacyTca 
HaM oneHb HcxyccTBeHHMMH b ycrpaHBaeMbix h3mh MOflenax, h TpyjjHO caejiaTb 
Tax, hto6h flBHaceHHa He Meinajm apyr apyry, ho b He6e HHKaxoe H3 sthx 
aBHaceHHH He bctpctht npenaTCTBHH ot nojjo6Horo coeflHHeHHa. Jlynme 6yaeT 
h o caMoii npocTOTe He6ecHoro cyjjHTb He Ha ochobc toto, hto HaM xaaceTca 
t3khm...» (kh.XIII, nn.2, c.401). B KHnre XII aHajiH3HpyioTca nonarawe 
aBHaceHHa h BejiHHHHH MaxcHMajibHHx snoHraitHH nnaHeT; b xoHu,e xhhfh XIII 
paccMOTpeHH rejinaKHMecKHe bocxojjh h 3axoabi ruiaHeT, xoTopwe Tpe6yK)T ana 
CBoero onpeaejieHHa 3H3HHa ojjHOBpeMeHHo aonrora h iuhpoth njiaHeT. 

Teopna jjBnaceHna ruiaHeT, H3jioaceHHaa b «AjibMareCTe», npHHafljreacHT 
caMOMy riToneMeio. Bo bchxom cnyaae, He cymecTByeT xaxHx-jiH6o cepbe3Hwx 
OCHOB3HHH, yxasbiBaiomHx Ha to, hto hto-;ih6o noao6Hoe cymecTBOBajio b 
npeamecTByiomee IlTOjieMeK) BpeMa. 

5. APyrwe pa6oTH riTO.ieMea 

KpoMe «AjibMarecra» IlToneMeio npHHaaneacHT Taxace pan apynix cohhhchhh 
no acrpoHOMHH, acTpojTorHH, reorpacJiHH, onraxe, My3bixe h t.ju, no;ib30- 
BaBUIHXCa 6ojTbUIOH H3BeCTHOCTbK) B aHTHHHOCTH H CpeflHeBeXOBbe, B TOM HHCJle: 
«KaHoncxaa Haamicb», 
dloflpynHHe Ta6aHu,bDi>, 

«IInaHeTHHe rnnoTe3bi», 

«Oa3H», 

«AHajieMMas>, 

«IIjiaHHC(J)epHH)!., 
cHeTBepoxHHacne*, 

«reorpacJ)Ha», 

«OnTHxa», 

«rapMOHHXH» h ap. 

0 BpeMeHH h nopaaxe HanncaHHa sthx pa6oT cm. pa3aea 2 Hacroameii craTbH. 
KpaTxo paccMOTpHM hx coaepacaHHe. 


Cm. no AaHHOMy BOnpocy [UdejibCOH, 1975, c.141-149]. 
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«KaHoncxaa Haanncb» npextcraBjiaeT co6oh oihcox napaMeTpoB acrpoHOMHMe- 
cxoii CHcreMH nTOjieMea, xotophh 6wji BbiceMeH Ha creaae, nocBaipeHHOH 
Cnacm-eaio Bory (bo3mojxho, Cepanncy), b ropoae KaHone b 10-h roa 
npaBjieHHa Ahtohhh 3 (147/148 r. h. 3.) 12 . CaMa creaaa He coxpaHHaacb, ho 
ee coaepjxaHHe h3bcctho h 3 Tpex rpenecxHX pyKonHCeii. BojibuiHHCTBO 
napaMeTpoB, npHHaroix b 3tom cnncxe, coBnaaaeT c ncnojib3yeMbiMn b 
«A jibMarecTe». OaHaxo hmckjtcs pacxoxcaeHHa, He CB93aHHbie c ouih6k3mh 
nepenHCHHKOB. HccaeaoBaHHe Texcra «KaHoncxoii HaanHCH» noxa3aao, hto OHa 
BoexoflHT ko BpeMeHH 6oaee paHHeMy, neM BpeMa C03A3Hna «AjibMarecra». 

«IIoapyHHHe Ta6,iHi;bi» (Ilpoxeipoi xavoveq), BTOpaa no BeaMMHHe nocae 
«AjibMarecra» acrpoHOMHMecxafl pafioTa IlroaeMea, npeacraBaaeT co6oh c6ophhk 
Ta6jiHp fljia pacneTa noaoaceHHH CBeraa Ha cij)epe b npoH3BOJibHHH momcht h 
aaa npeflBHHHcaeHHa HexoTopbix acTpOHOMHMecKHx aBjieHHH, npe;xae Bcero 
3aTMeHHH. Ta6am;aM npeamecTByeT «BBeaeHHe» IlToaeMea, b kotopom 
noacHaioTca ocHOBHbte npHHpHnu hx Hcnojib30BaHHa 13 . «noapyMHbie Ta6aHpbi» 
aouuiH ao Hac b nepe^oxceHHH TeoHa AaexcaHapHHcxoro, oaHaxo h3bcctho, 
hto TeOH HeMHbroe h3mchhjx b hhx. Oh Hanncaa k hhm Taxace a»a 
xoMMeHTapHa — «BoabiiiOH xoMMeHTapHH» b nara xHHrax h «MaaHH 
XOMMeHTapHH», XOTOpbte aO^JKHbl 6bUIH 33MeHHTb «BBefleHHe» IlTO^eMea 14 . 
«no^pyHHHe Ta6jiHi;H» tccho CBa3aHbi c «AjibMarecTOM», ho coaep>xaT Tax>xe 
pejIbtH pan HOBOBBefleHHH, HMeKJIHHX xax TeOpeTHMeCXHH, Tax H npaXTHHeCXHH 
xapaxTep. HanpnMep, b hhx npHHaTbi apyrae MeToaw aJia BMMucjieHHa nmpoT 
naaHeT, H3MeHeH paa napaMeTpoB xHHeMaTHHecxHx MOaeaen. 3a HanaabHyio 
snoxy Ta6anu npHHaTa spa <I>HaHnna (-323 r.). TaSaHUH coaepacaT 3Be3aHHH 
xaTaaor, BxaioHaiomHH oxoao 180 3Be3a b oxpecTHOCTH axannTHXH, b xotopom 
aoaroTH H3MepaioTca cnaepHMecxH, npHHeM Perya (a Leo) npHHHT 3a Hanaao 
OTcneTa CHaepnaecxoM aoaroTbi. HMeerca Taxjxe oihcox oxoao 400 «BajKHeHiiiHx 
ropoaoB» c yxa3aHHeM reorpatJwiHecxHx xoopaHHaT. B «Iloapy'iHHX Ta6aHpax» 
coaep*HTca Taxjxe «U,apcxHH xaHOH» — ocHOBa xpoHOaorHMecxHX BbmncaeHHH 
IlToaeMea (cm. ITpHaojxeHHe «KaaeHaapb h xpoHOaoraa b "AabMarecTe"»). B 
OoabuiHHCTBe TaOanu, 3HaneHHsi cJjvhkuhh npHBoaaTca c tomhoctoio ao MHHyr, 
npaBHaa hx ncnoab30BaHHa ynpomeHH. 3th TaOanuH HMean hccomhchho 
acTpoaonwecxoe npeaHa3HaneHHe. B aaabHeHiueM «IloapyHHHe Ta6anuH» 
noab30BaaHCb SoabinoH nonyaapHOCTbio b Bh33hthh, FTepcHH h Ha cpeaHeBe- 
xobom MycyabMaHexoM Bocroxe. 

«naaHeTHHe nmoTe3H» ('Yaotcoraq T(5v 7tXav©pevcov) — HeOoabinaa, ho 
HM eiomaa Ba>KH0e 3HaneHHe b hctophh acrpoHOMHH paOoTa FlTOaeMea, 
cocroamaa H3 a»yx xhht. Toabxo Macro nepBOH xhhth coxpaHHaacb Ha 
rpenecxoM a3Hxe; oaHaxo ao Hac aomea noaHuft apaOcxHH nepeBoa 3T0ro 
npoH3BeaeHHH, npHHaaae*amHH CaOm-y h6h Koppe (836-901), a Taxjxe nepeBOa 


rpenecKHii TeKCT cm. [ Heiberg , 1907, S.149-155]; nepeBOfl Ha t})paHuy3CKHfi cm. [Halma, 
1820, p.57-62]; onncaHna h HCC.neaOBaHHti cm. [HAMA, p.901,913-917; Hamilton etc., 1987; 
Waerden, 1959, Col. 1818-1823; 1988(2), S.298-299], 

13 EflHHCTBeHHoe (xwiee hjih MeHee no.iHoe H3aaHHe «noapyMHbix Ta6aHU» npHHaaae*HT H.AjibMa 
[Halma, 1822-1825]; rpenecKHA tckct «BBeaeHH«» IlToaeMea cm. [Heiberg, 1907, S.157-186]; 
HccjieAOBaHHH h onncaHH9 cm. [Aaboe, 1960; HAMA, p.969-1028; SA, p.397-400; Tihon, 1985(2); 
Waerden, 1953; 1958; 1959, Col. 1823-1827; 1988(2), S.299-300]. 

14 rpenecKHA teKCT, nepeBoa h KOMMeHTapmr cm. [Tihon, 1978; 1985(1); 1991]. 
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flpuJioxeHiw 


Ha eBpencKHH »3 hk XIV b. 15 KHnra nocBameHa onncaHHio acTpoHOMHnecxoH 
CHCTeMM KaK peaoro. «HaaHeTHHe rnnoTe3bi» omHnaiOTca ot «AjibMarecra» b 
T pex OTHOuieHnax: a) b hhx Hcnoab3yeTca apyraa cncreMa napaMeTpoB ana 
onHcaHHa ^bhxchhb CBenui; 6) ynpomeHH XHHeMaTHnecxHe Moaean, b 
wacTHOCTH Moaejib fljia onncaHna ABnaceHna njiaHeT no nmpoTe; b) hsmohoh 
noflxoa k caMHM Mo^ejiaM, xoropHe CMHTaioTca He reoMeTpnnecKHMH a6cr- 
paxpHaMH, npH3BaHHHMH «cnacrH aBjieHHa», a nacraMH eaHHoro MexaHH3Ma, 
peajiH3yeMoro <J)H3HnecKH. fleTajin ororo MexaHH3Ma nocrpoeHH H3 acjwpa, 
naToro aaeMeHTa apHCTOTejieBcxoH (J)h3hkh. MexaHH3M, ynpaBjiaiomHii a BH_ 
xceHnaMH CBenui, npeflcraBnaeT co6ofi coeaHHeHHe roMopeHTpHnecxon Moaejm 
Mnpa c MoaejiaMH, nocrpoeHHHMH Ha ochobc axcueHTpoB h anHpHxjiOB. 
HBHxeHHe xaacaoro CBeTmia (Comma, JlyHM, njiaHeT h 3Be3a) nponcxoAHT 
BHyTpn oco6oro ctJjepHnecxoro Koabpa onpeaejieiiHOH roamHHH. 3 th xonwia 
nocjieAOBaTejibHO BjioaceHH apyr b apyra takhm o6pa30M, hto6h He ocrajiocb 
Mecra ana nycroTH. HeHTpH Bcex xoaei; coBnaaaioT c peHTpoM HenoaBHXHoii 
3eMJiH. BHyTpn ccfrepHnecxoro KOJibpa CBemno aBHacerca coraacHO toh 
KHH eMaTHnecKoii Moaejm, koto pa a npHHaTa b «AjibMarecre» (c He6oabniHMH 

H3MeHeHH3MH>. 

B «AjibMarecre» nroneMeii onpeaeaaeT a6cojnoTHbie paccroaHHa (b eamiHiiax 
paawyca 3cmjih) TO/ibKO ao CoaHita h JlyHbi. Haa naaHeT aroro Heab3a caeaaTb 
Bcaeacrane oTcyrcTBHa y hhx 3aMeTHoro napaaaaxca. B «IlnaHeTHHx 
ranoTe3ax)», oaHaKo, oh h3xoaht a6cojnoTHHe paccroaHHa Taxace. h aaa naaHeT, 
HCxoaa H3 npeanoaoaceHHa, hto MaxcnMaabHoe paccroaHHe oaHoft naaHeTH 
paBHaeTca MHHHMaabHOMy paccroaHHK) naaHeTH, caeayiomeft 3a Hen. IIpHHaTaa 
nocaeaoBaTeabHOCTb pacnoaoaceHna CBema: JlyHa, Mepxypirik, BeHepa, CoaHpe, 
Mapc, lOnHTep, CaTypH, HenoaBnacHHe 3Be3au. B «AabMarecTe» onpeaeaaioTca 
MaxcHMaabHoe paccroaHHe ao JlyHbi h MHHHMaabHoe paccroaHHe ao Cojnma 
ot ueHTpa ccj)ep. Hx pa3HOCTb 6aH3xo cooTBeTCTByeT cyMMapHoii roamHHe c<j)ep 
Mepxypna h BeHepH, noayneHHOH He3aBHCHMo. 3to coBnaaeHne b raa3ax 
rtroaeMea h ero nocaeaoBaTeaeii noaTBepacaaao npaBHabHOCTb pacnoaoaceHna 
Mepxypna h BeHepH b npoMeacyTxe Me*ay JlyHOii h CoaHueM h CBHaeTeab- 
CTBOBaao o aocTOBepHOCTH CHCTeMH b neaoM. B 3axaioMeHHe TpaxTaTa 
npHBoaaroa pe3yabTaTH onpeaeaeHHa rnnnapxoM bhahmhx anaMeTpoB naaHeT, 
Ha ocHOBaHHH xotophx bhmhcjihiotch hx o&beMH. «IIaaHeTHHe nmoTe3H» 
noab30Baancb 6oabmoft H3BeCTHOCTbio b no3aHeii aHTHMHOCTH h b cpea«He Bexa. 
Pa3pa6oTaHHHH b hhx naaH sthhh MexaHH3M HepeaKO H3o6paacaan rpa<J»mecxH. 
3th H3o6paaceHHa (apa6cxne h aaTHHcxne) cayxnaH HaraaaHHM BupaaceHneM 
acTpoHOMHnecxoii chctcmh, xoropyio oShmho onpeaeaaan xax «CHCTeMa 
nroaeMea*. 

«Oa3H HenoaBHXHHX 3Be3a» (<I>aoei<; anXav&v aoieprov) — He6oabinaa 
pa6oTa nroaeMea b a»yx KHHrax, nocBanieHHaa noroaHHM npeacxa3aHnaM Ha 
ocHOBe Ha6aioaeHHH aaT cHHoannecxHx aBaeHHH 3Be3A. flo Hac aouiaa roabxo 
KHnra II, coaepacamaa xaaeHaapb, b xotopom Ha xaacanH aeHb roaa npHBOanTca 


rpeMecKMfl TexcT cm. [ Heiberg , 1907, S.70-106]; napajwejibHbifi HeMeuKMfl nepeBOa, 
BKJiiOMaiomMfl m Te Macro, KOTopbie coxpaHunncb Ha apafkxoM, cm. [TaM ace, S.71-145]; rpenecKHii 
TexcT m napajuiejibHWM nepeBOa Ha (J)paHuy3CKH cm. [Halma, 1820, p.41—56]; apa6cKMfl tckct c 
nepeBOflOM Ha aHrjiHficKHfi Macro, Heaocraiomeft b HeMeipcoM nepeBOge, cm. [Goldstein, 1967]; 
MCCjieflOBaHMH M KOMMeHTapHH CM. [HAMA, p.900-926; Hartner, 1964; Murschel, 1995; SA, 
p.391-397; Waerden, 1988(2), p.297-298]; onHcaHMe m aHajiH3 MexaHHHecxofi MOaejiM Mnpa 
IlTOjieMeH Ha pyccxoM swbme cm. [ PoxancKasi , KypmuK, c. 132-134]. 
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noroflHoe npeacxa3aHHe b npeanonoxeHHH, aTO hmchho b stot aeHb npon30imio 
OSHO H3 HeTbipeX B03M0XHHX CHHOflH^eCKHX SIBJieHHH (reAHaXHaeCXHH BOCXOfl 

hjih 3axoa, axpoHimecKHH bocxoa, xocMHaecxHH 3axofl). HanpaMep: 

Tot 1 141/2 aacoB: [3Be3aa] b xboctc JIbBa (fi Leo) bocxosht; 

corjiacHO rannapxy, ceBepHbie BeTpu 3axaHaHBajOTca; 
corjiacHO EBaoxcy, aoxab, rpo3a, ceBepHbie bctph 3 a 
KaHMHBaiOTCfl. 

riTOJieMeH Hcnojib3yeT Bcero 30 3Be3a nepBofi h btopoh Be;mmiHbi h npuBoanT 
npeacxa3aHHH a^ia nara reorpa<J)HaecxHx xjWMaTOB, aaa KOTopux MaxcHMajibHaa 
npofloaacHTe^bHOCTb ana H3MeHaeTca ot 13l^ h ao l 5 V 2 h aepe3 V 2 h . flara 
npHBoaaTca b ajieKcanapHHCKOM Kajienaape. yxa3aHbi Taxxe aana paBHO- 
aeHCTBHH h cojiHuecToaHHH (I, 28; IV, 26; VII, 26; XI, 1), uto no3Bo;iaeT 
npw6jiH>KeHHO aaTupcmaTb BpeMa HanucaHna pa6oTbi xax 137-138 rr. h. 3. 
ripeflCKa3aHHa noroflbi Ha ochobc Ha6jiioaeHHH bocxoaob 3Be3a orpaxcaiOT, 
oaeBHAHO, flOHayaHyio craanx) b pa3BHTnn aHTHaHOH acTpoHOMHH. OaHaxo 
riTOjieMeil bhocht h b 3Ty He BnojiHe acrpoHOMHaecxyio o6jiacrb aaeMeHT 
HayaHOCTH 16 . 

«AHajieMMa» (Ilepi ava7.r||i|iaTo<;) — TpaxTaT, b kotopom onHcaH Meroa 
HaxoxcaeHHa reoMeTpHaecxHM nocrpoeHneM b iuiocxocth ayr h yrjiOB, 
(J)MKcnpyiom,HX nojioxeHHe tohxh Ha ccfrepe OTHocHTejibHo H36paHHbix 6ojibiiinx 
KpyroB. CoxpaHHjiHCb (JjparMeHTH rpeaecxoro Texcra h nojiHMH ji 3 thhckhh 
nepeBOfl 3Toro npoH3BeaeHHa, BHnojiHeHHhiH Bmjuicmom h 3 Mep6exe 
(XIII b. h. 3.) 17 - B HeM riTOJieMeH pemaeT CJieayiomyio 3aaaay: onpeaejiMTh 
ccfcepHaecxHe KOopaHHaxbi CojiHpa (era BbicoTy h a3HMyT), ecjm ksbccthh 
reorpa^JHaecxaa mnpoTa Mecra <p, aojircrra CojiHu,a X h BpeMa ana h . Hto 6 h 
(J jHKCHpoBaTb nojioaceHHe CojiHpa Ha c$epe, oh Hcnojib3yeT cHcreMy H3 Tpex 
opToroHajibHbix ocefi, o6pa3yiomHx oKTaHT. OTHocHTejibHo 3 thx oceii otchhth- 
saiOTca yrjibi Ha afcepe, xoropbie 3aTeM onpeaejiaioTca b ruiocxocTH nocrpoeHHeM. 
IlpHMeHaeMbiH Meroa 6 jih 30 x Hcnojib3yeMbiM b Hacroamee BpeMa b Haaepra- 
TejibHoft reoMerpHH. OcnoBHaa oOjiacTb era npuMeHeHHa b 3 htmmhoh acrpo- 
homhh — KOHCTpynpoBaHHe cojiHeaHHx aacoB. M3jioJxeHHe coaepxaHHa 
«AHajieMMbi» coaepxHTca b Tpyaax BHTpyBHa (06 apxHTexType IX,8) h TepoHa 
AjiexcaHapHHCxoro (HaonTpa 35 ), xhbihhx Ha nojiCTOJieTHa paHbme riToneMea. 
Ho xoTH ocHOBHaa naea Meroaa 6buia H3BecTHa 3aaojiro ao IlTOJieMea, oaHaxo 
ero pemeHae OTjiaaaeT 3axoHaeHHOCTb h xpacora, xoTopux mu He HaxoaHM 
hh y xoro H3 ero npeamecTBeHHHXOB. 

<<njiaHHC(J)epHH» (BepoaTHoe rpeaecxoe H33B3HHe; ''ArcAooaiq ejtupavevaq 
aqxxipaq) — He6ojibinaa pa6oTa riTOJieMea, nocBameHHaa Hcnojib30BaHi«o TeopHH 
crepeorpa(})HaecxoH npoexpun npw pemeHHH acrpoHOMHaecxHx 3aaaa. Co- 
xpaHHjiacb Tojibxo Ha apa6cxoM; HcnaHO-apa6cxaa Bepcaa aroro npoH3BeaeHHa, 
npHHaaJiexaBuiaa MacjiaMe aa-Maa*pHTH (X-XI bb. h. 3 .), 6ujia nepeBeaeHa 


rpewecKHH tckct coxpaHHBiueiica went cm. [Heiberg, 1907, S.3-67]; rpewecKHH tckct m 
nepeBOA Ha (J)paHi;y3CKnH cm. [ Halma , 1819]; MCcjieaoBaHHs m KOMMeHTapnn cm. [Grasshoff, 1993, 
p. 121—132; HAMA, p.926-931; Vogt, 1920]. 

17 OparMeHTbi rpewecKoro Texcra m JiaTHHCKHH nepeBOfl cm. [ Heiberg, S.189—223]; HCCJiefloBaHHH 
cm. [Luckey, 1927; HAMA, p.839-840; Hetoebaysp, 1968, c.205-208; MamaueacKax, 1990, c.22-25]. 
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npiUlOXXHUR 


Ha jiaTHHCKHH 83 wk TepMaHOM H3 KapHHTHH b 1143 r. 18 Mae a crepeorpacpHqe- 
ckoh npoeKUMM 3aKjifOHaeTCa b caeayiomeM: tohxh mapa npoeunpyxyrca H3 
xaxoH-an6o tohxh ero noBepxHOCTH Ha xacaTeabHyro k HeMy ruiocKocTb, npn 
3 tom OKpyxcHOCTH, npoBeaeHHbie Ha noBepxHOCTH mapa, nepexoaaT b oxpyxc- 
HOCTH Ha IUIOCKOCTH H yiTIbl COX pa H BIOT CBOIO BeaHHHHy. OCHOBHbie CBOHCTBa 
crepeorpacJ)MHecKOH npoexiyiH Swan m3B£Cthi>i yxce, no-BHaHMOMy, 3a ana 
CToaeTHa ao riToaeMea. B «naaHHc4)epHH» FlToaeMeH pernaeT aae 3aaaqn: (1) 
nocTpoHTb b naocKocTH MeToaoM crepeorpa(J)HqecKOH npoexuMM OTo6paxceHHa 
ocHOBHbix xpyroB HefiecHOH ccpepw h (2) onpeaeaHTb BpeMeHa Bocxoaa ayr 
SKawnTHKH b npaMoii h HaxaoHHOH apepax (T.e. npw <p = 0 h <p * 0 
cooTBeTCTBeHHO) hhcto reoMeTpHqecxn. 3 to coHMHeHHe Taxxce npHMWKaeT no 
CBoeMy coaepxcaHHio k 3aaaaaM, pemaeMUM b HacToamee BpeMa b HanepTa- 
TeabHOH reoMeTpHH. Pa3BHTbie b hcm MeToaw nocayxcnaH ochoboh npH co3aaHHH 
acTpoaa6HH — HHCTpyMeHTa, curpaBinero HeMaaoBaxcHyio poab b hctophh 
aHTHHHOH H CpeaHeBeXOBOH aCTpOHOMHH. 

«HeTBepoKHHacHe» (Texpd(lipX.oi; Haw ’AwoTeteapaxiKd, T.e. «Acrpoao- 
rHHCCKHe BawaHHa») — ocHOBHoe acTpoaoranecKoe npoH3BeaeHHe riToaeMea, 
n3BecrHoe Taxxe noa aaTHHH3HpoBaHHWM Ha3BaHHeM «KBaapHnapTHTyM». Oho 

19 

COCTOHT H3 qeTbipeX XHHT . 

Bo BpeMeHa riToaeMea Bepa b acrpoaorHio 6uaa noBceMecTHo pacnpocTpa- 
Hena. riToaeMeft He 6wa HcxaioqeHHeM b stom OTHomeHHH. Oh paccMaTpuBaeT 
acTpoaoraio xax Heo6xoanMoe aonoaHemie k acrpoHOMHH. AcTpoaorwa npea- 
CKa3biBaeT 3CMHhie co6wTHa, yqHTUBaa BanaHHa He6ecHwx CBeTHa; acTpoHOMHa 
>xc npcaocTaBaacT HHcpopMaunio o noaoxcemiax CBeraa, Heo6xoaHMyro aaa 
cocraBaeHHa npeacxa3aHHH. FlToaeMeH, oa«axo, He 6wa cjpaTaancTOM; BanaHna 
Hc6ccHbix CBCTHa oh CHHTaeT aumb oaHMM H3 (paxTopoB, onpeaeaaiomMX co6hiTHa 
Ha 3eMae. B pa6oTax no hctophh acrpoaoniH BwaeaaiOT o6biwHo qeThipe BHaa 
acTpoaoran, pacnpocTpaHeHHbix b saaHHHCTHqecxHH nepnoa, — MnpoBaa (nan 
o6maa), rcHeTanaaorHa, xaTapxeH h HHTepporaTHBHaa. B cohhhchhh riToaeMea 
paccMOTpeHbi Toabxo nepBwe aaa BHaa. B KHHre I aaHbi o6mHe onpeaeaeHHa 
ocHOBHbix acTpoaornqecKMx noHaTHH. KHnra II ueaHKOM nocBameHa mhpoboh 
acTpoaoran, T.e. MCToaaM npeacxa3aHMa co6mthh, xacaiomuxca SoabniHX 3eMHbix 
perwoHOB, cTpaH, HapoaoB, ropoaoB, 6oabiiiMx couHaabHhix rpynn h T.a. 3aecb 
paccMOTpeHbi Bonpochi Tax Ha3biBaeMoii «acrpoaorHqecxoH reorpacpMM» h 
noroaHbie npcacxa3aHHa. Khh™ III h IV nocBameHhi MeToaaM npeacxa3aHHa 
HHawBHayaabHbix qeaoBeqecKHx cyae6. Pa6oTy riToaeMea xapaxTepH3yeT 
BbicoKHH M3TCM3THqccKHH ypoBeHb, qTO BhiroaHo OTanqaeT ee OT apyrax 
acTpoaoraqccKHX npoH3BeaeHHH toto xce nepnoaa. BepoaTHo, nosTOMy « t IeTBe- 
poxHH>KHe» noab30Baaocb orpoMHbiM aBTopHTeTOM cpean acTpoaoroB, HeCMOTpa 
Ha to qTO b hcm OTcyTCTBOBaaa KaTapxeH-acrpoaorHa, T.e. MeToaw onpeaeaeHHa 
SaaronpHaTHocTH Han He6aaronpHaTHocTH H36paHHoro MOMeHTa aaa xaxoro- 

'* Apa6cKMii tckct ao cmx nop He onyftnnKOBaH, xora h3bcctho HecxojibKO pyKonncen SToro 
[[poH3BCAei[M», 6ojicc paHHHx, aeM onoxa aji-MaA*pnTH.; jiaTHHCKHH nepeBOA cm. [ Heiberg , 1907, 
S.227-259]; nepeBOA na HeMeuKHii cm. [Drecker, 19271; nccAeAOBaHna h KOMMeHTapnn cm. [HAMA, 

р. 857-879; Waerden, 1988(2), S.301-302; MameueecKax, 1990, c.26-27; Heuee6aypp, 1968, 

с. 208-209). 

19 I pc'iecKMii TexcT cm. [Boll, Boer, 1957]; rpeiecxHH rexcr h napajiAeAbHbiH nepeBOA Ha 
aiuviHHCKHti cm. [ Robbins , 19481; noAHbin nepeBOA Ha pyccKnii a3bix c aHrAHHCicoro cm. [IlmojieMeu, 
1992]; nepeBOA "a pyccKufi H3biK c ApeBHerpeiecxoro nepBbix ;<Byx khht cm. [IJmojieMeu, 1994, 
1996J; 0 'icpx hctophh anTHinoH acTpoAoran cm. [KypmuK, 1994]; hccacaobahha h KOMMeHTapHH 
cm. [Boll, 1894, S.lll-218; Bouche-Uclercq, 1899]. 
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an6o aeaa. B cpeaHHe Bexa h anoxy Bo3poxaeHHH H3BecTHocTb IlTo^eMea 
HHoraa onpeaeasuiacb hmchho sthm npoH3BeaeHHeM, a He ero acrpoHOMHHecKHMH 
pa6oTaMH. 

OrpoMHoii nony^aDHocTbio noabaoBaaacb «reorpact)Ha», nan «reorpaci)Haec- 
Koe pyxoBoacTBo* (Tecoypucpita) iMpiy/ecnc) IlToaeMeH b BocbMH KHHrax. Ilo 
CBoeMy o6teMy sto npoH3BeaeHne HeHaMHoro ycrynaeT «AjibMarecry». Oho 
coaepxcHT onHcaHHe h3Bccthoh bo BpeMeHa ITroaeMeH uacTH MHpa. OaHaxo 
pa6oTa IlTojieMea cymecrBeHHo oTjiHaaeTCa ot aHaaorHHHHx cohhhchhh ero 
npeamecTBeHHHKOB. Co6ctbchho onHcaHHa 3aHHMaioT b hcm HeMHoro Mecra, 
ocHOBHoe BHHMaHHe yaejiaeTCa npo6aeMaM MaTeMaTHuecKOH reorpac^HH h 
K apTorpacJjHpoBaHHio. IlToaeMeH coo6maeT, hto Becb (JjaKTHuecKHH MaTepnaa 
oh 3aHMCTBoBaJi H3 reorpa<J)HHeCKoro coaHHeHHa MapHHa THpocoro (aaTHpyeMoro 
npH6;iH3HTejibHo 110 r. H.3.), npeacraBasiBmero co6oh, no-BHaHMOMy, Tonor- 
pacJ)HaeCKoe onncaHHe peraoHoB c yxa3aHHeM HanpaBaeHHH h paccToaHHH Mexay 
nyHKTaMH. OcHOBHaa 3aaaaa KapTorpac^npoBaHHa — sto oTo6paxceHHe ccfcepHue- 
CKOH noBepXHOCTH 3eMJIH Ha IUIOCKyiO nOBepXHOCTb KapTH C MHHHMaabHHMH 
HCxaxceHHaMH. 

B KHHre I riTOJieMeH xpHTHaeCKH aHaJiH3HpyeT MeToa npoeunpoBaHHa, 
Hcnoab3yeMHH MapHHOM Thpckhm, Tax Ha3HBaeMyio ipuTHHapHaecxyro npo- 
eKUHio, h OTBepraeT ero. Oh npeaaaraeT ana apyrnx MeToaa — paBHonpoMe- 
xcyToaHyio kohhh ecxyio h nceBaoKOHMaecxyio npoeKu.nn 20 . Pa3MepH MHpa no 
aoaroTe oh npHHHMaeT paBHbiMH 180°, oTCHHTHBaa aoaroTy ot HyaeBoro 
MepHanaHa, npoxoaamero aepe3 OcrpoBa BaaxceHHHx (KaHapcKHe ocTpoBa), c 
3anaaa Ha boctok, no mapoTe — ot 63° k ceBepy ao 16;25° k rory ot aKBaropa 
(hto cooTBeTCTByeT napaaaeaaM aepe3 Oyae h aepe3 Touxy, pacnoaoxceHHyio 
CHMMeTpHHHO Mep03 OTHOCHTeabHO 3KBaTopa). 

B KHHrax II—VII npHBoaHTCa oihcok ropoaoB c yKa3aHHeM reorpatJiHuecKHx 
aoaroTH h mHpoTbi h xpaTKHe onHcaHHa. IIpH ero cocraBaeHHH, no-BHaHMOMy, 
Hcnoab30BaaHCb cnncKH mcct, hmcioiuhx oaHy h Ty ace npoaoaxHTeabHocrb 
aHa, hjih MecT, HaxoaauiHxca Ha onpeaeaeHHOM paccToaHHH ot HyaeBoro 
MepHanaHa, BxoaHBinne, bo3moxcho, b cocraB padora MapHHa Thpckoto. 
AHaaorHHHoro BHaa cnncKH coaepxcaTCa b KHHre VIII, rae aaHO Taxxce pa36neHHe 
KapTH MHpa Ha 26 pernoHaabHux Kapr. B cocTaB pa6oThi TlToaeMea BxoanaH 
TaKace caMH KapTH, KOTopMe, oanaxo, He aoman ao Hac. KapTorpacJjHuecKHH 
MaTepnaa, kotophh o6hhho CBa3HBa k>t c «reorpa(J)HeH» IlToaeMea, HMeeT Ha 
caMOM aeae 6oaee no3aHee npoHCxoameHHe. «reorpacJ)HH» IlToaeMeH CHrpaaa 
BHaaiouiyiocH poab b hctophh MaTeMaTHuecxoH reorpac})HH, HHuyTb He MeHbmyio, 
ueM «AabMarecT» b hctophh acrpoHOMHH 21 . 

«OnTHKa» IlToaeMeH b naTH KHHrax aomaa ao Hac Toabxo b aaTHHCKOM 
nepeBoae XII b. c apa6cKoro, npnueM yTepaHH Hauaao h kohcu, sroro 
npoH3BeaeHHs 22 . OHa HanncaHa b pycae apeBHen TpaaHu,HH, npeacraBaeHHOH 
TpyaaMH EBKanaa, ApxHMeaa, TepoHa h ap., ho, KaK h Bceraa, noaxoa IlToaeMeH 

20 OnncaHne h aHajro mctoaob KapTorpa(J)nMecKoro npoeunpoBannsi ITrojieMeH cm. [Heueedaysp, 
1968, c.208-212; HAMA, p.880-885; Toomer, 1975, p.198-200]. 

21 rpeiecKHH TexcT cm. [Nobbe, 1843-1845]; co6paHne apcbhhx KapT cm. [Fischer, 1932]; 
nepeBOfl Ha aHrjiHHCKHH cm. [Stevenson, 1932]; nepeaofl oT/iejibHbix rjiaB Ha pycCKnw sbmk cm. 
[BodmpcKuu, 1953; JIambuuee, 1948]; 6ojiee noflpo6Hyio 6n6/inorpa(])HK), xacaiomyiocH «reorpa<J)Hn» 
IlTOJieMea, cm. [HAMA; Toomer, 1975, p.205], cm. Taioxe [BpomunwH, 1988, c.136-153]; 
o reorpacJjHHecKOH TpaflHUMK b crpaHax noiaMa, Bocxoaamefl k nTOJieMeio, cm. [KpaiKoBCKHH, 1957]. 

22 KpnTnqecKoe M3aaHne TexcTa cm. [Lejeune, 1956]; onncaHna h aHajiK3 cm. [HAMA, p.892-896; 
BpomumBH, 1988, c. 153-161]. EoJiee ncvrayio 6n6jinorpac{MK) cm. [Toomer, 1975, p.205]. 
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OTUHaaeTca opurHHaJibHOCTbio. B KHHrax I (KOTopaa He coxpaHHuacb) h II 
paccMaTpHBaeTca o6maa Teopna 3peHHa. B ee ocHOBe Tpa noCTyuaTa: a) npouecc 
3peHHa onpeueuaeTca uyaaMH, KOTopue hcxouht H3 rua3a aeuoBexa h xax 6h 
omynHBaioT npeuMeT; 6) ubct ecTb KaaecTBo, npHcymee cbmhm npeuMeTaM; 
b) HBeT h cBeT b paBHOH CTeneHH Heo6xouHMH, hto6h c^eJiaTb npeuMeT 
bhuhmhm. nTOJieMeft yTBepacuaeT TaKace, hto npouecc 3peHHa nponcxouHT no 
npaMoft uhhhh. B KHHrax III h IV paccMaTpHBaeTca Teopaa oTpaaceHHa ot 
3epxau — reoMeTpnaecKaa onTHKa, huh KaTonTpHKa, ecun Hcnoub30BaTb 
rpeaecxHft TepMHH. M3uoaceHHe BeueTca c MaTeMaTHaecxoft CTporocTbio. 
TeopeTHaecKHe nouoaceHHa uoKa3HBaioTCH 3KcnepHMeHTaubH0. 3uecb ace o6cyac- 
uaerca npoSueMa 6HHOKyuapHoro 3peHHa, paccMaTpHBaicrca 3epKaua pa3UHHHoft 
(JjopMH, b tom ancue aJiepHaecKoe h uHUHHupnaecKoe. KHHra V nocBaiueHa 
pec^paKUHH; b Heft nccueuyeTcs npeuoMueHne npH npoxoacueHHH cBeTa aepe3 


cpeflbi B03flyx-Boaa, Boua-CTeicuo, B03uyx-CTeK.ro npH homoiuh cneuHaubHO 
CKOHCTpyHpoBaHHoro uua aroft ueun npn6opa. Pe3yubTaTH, nouyaeHHbie 
FlToueMeeM, uocraToaHO xopomo cooTBeTCTByioT 3aK0Hy npeuoMueHHa CHeu- 


unyca 


sin a _ n i 
sin/S - « 2 ’ 


rue 


— yrou naueHHa, — yrou npeuoMueHHa, 


KoscJxJjHUHeHTH npeuoMueHHa cootbctctbchho b nepBoft h BTopoft cpeuax. B 
KOHue coxpaHHBmeftca aacra khhth V o6cyacuaeTca acTpoHOMHaecKaa pecj>- 
paKuHa. 

«rapMOHHKH» (' AppoviKa)— He6oubmaa pa6oTa IlToueMea b Tpex KHHrax, 
nocBameHHaa My3HKaubHoft TeopHH. B Heft paccMaTpHBaioTca MaTeMaraaecKHe 
HHTepBauH Mexuy hot3mh, coruacHO pa3unaHHM rpeaecKHM mKouaM. IlToueMeft 
cpaBHHBaeT yaemie nncJiaropeftueB, KOTopue, no ero mhchhio, npnuaBauH oco6oe 
3HaaeHHe MaTeMaraaecKHM acneKTaM TeopHH b ymep6 onbiTy, h yaemie 
ApHCTOKCeHa (IV B. H.3.), KOTOphlft UeftCTBOBaU npOTHBOnOUOUCHHM o6pa30M. 
CaM IlToueMeft CTpeMHTca co3uaTb TeopHio, coBMeiuaiouiyio uocTOHHCTBa o6ohx 
HanpaBueHHft, T.e. CTporo MaTeMaTHaeCKyio h ouHOBpeMeHHo yaHTHBaiomyio 
uaHHbie onHTa. B KHHre III, uoineumeft uo Hac He nouHOCTbio, paccMaTpHBaioTca 
npHUOUCeHHH My3HKaUbH0H TeopHH B aCTpOHOMHH H aCTpOUOTHH, B TOM aHCUe, 
no-BHUHMOMy, My3HKaubHaa rapMOHHa nuaHeTHiax ccj)ep. Coruacno IloptJjHpHio 
(III b. h.3.) , couepacaHHe «rapMOHHK» IlToueMeft 3aHMCTB0Bau 6oubmeft aacTbio 
H3 pa6oT aueKcaHupHftcKoro rpaMMaTHKa BTopoft nouoBHHU I b. h.3. flHUHMa 23 . 

C HMeHeM IlToueMea cBH3MBaioT Taxace ueuaft pau MeHee h3Bccthhx 
npoH3BeueHHft. B hx ancue TpaKTaT no <J)huoco(J)hh «0 cnoco6HOCTax cyacueHHa 
h npHHaTHa pemeHHa» (Ilepi Kpirnpiov xai f|yepovtKou) 24 , b kotopom H3uaraioTca 
Huen b ochobhom nepHnaTeTHaeocoft h croHaeacoft 4 )huoco4)hh, He6oubmoe 
acTpouornaecKoe coaHHeHne «riuou» (Kapxoq), H3BecTHoe b u3thhckom nepeBoue 
nou H33B3HHeM «Centiloquium» huh «Fructus», KOTopoe BKuioaauo cto 
acTpouornaecKHx nouoaceHHft 25 , TpaKTaT no MexaHHxe b Tpex KHHrax, H3 
KOToporo coxpaHHUocb uaa cJjparMeHTa — «TaacecTH» h «3ueMeHTH», a Tax ace 


TpenecKHii TexcT cm. [During , 1930]; HeMeuKHti nepeBo/i c KOMMemapHHMH cm. [During, 
1934]; acTpoHOMHMecKHe acnexTbi My3biKajibHOH TeopHH riToneMea cm. [HAMA, p.931-934]. KpaTunii 
OMepx My3bixajibH0H TeopHH rpexoB cm. [iKjnydb, 1994, c.213-238]. 

24 TpeMecKHM TexcT cm. [ Lammert , 1952]; 6onee noapo6Hoe onncaHne cm. [Waerden, 1959, 
Col. 1954-1858]. rioflpo6Hbift aHajiH3 (j)mioco4>CKHX B033peHHH riToneMea cm. [Boll, 1894, S.66-111]. 

25 TpeMecKHM TexcT cm. [Boer, 1952]; oflHaxo, no mhchhio O.Heiire6ay3pa h flpymx 
HccjieflOBaTejieii, He cymecTByeT cepbe3Hbix ocHOBaHHw &na npHrmcbmaHHa oToro npoH3Be/ie hhh 
riToaeMeio [HAMA, p.897; Haskins, 1924, p.68 h cji.]. 
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flBa 4HCT0 MaTeMaTHHeCKHX npOM3BeaeHH3, B OflHOM H3 KOTOpWX flOKa 3 bIBaeTCH 
nocTyjiaT o napajme^bHwx, a b apyroM, hto He cymecTByeT 6 ojiee Tpex 
M3MepeHHH B IipOCTpaHCTBe. riann AjieKCaHapHHCKHH B KOMMeHTapHaX K KHHre 

V «AjibMarecTa» npnnHCMBaeT IlTOJieMeio co3aaHHe oco6oro HHCTpy m eHTa , 
Ha3wBaeMoro «MeTeopocKon», noaoSHoro apMHiuiapHOH ccfrepe [Rome, 1927]. 

TaKHM o6pa30M, mm bhahm, mto He cymecTByeT, noacajiyn, hh ohhoh 
OfViaCTH B aHTHHHOM M3TeMaTHHeCKOM eCTeCTB03HaHHH, rae 6m IlTCWieMeH He 
bhcc BecbMa cymecTBeHHMii Bmiafl. 

6 . Cyflb6a «A/ibMarecTa» b anoxy noc^e IlTO-neMea 

Tpya riTOiieMea 0Ka3aji orpoMHoe BJiHaHne Ha pa3BHTHe acTpoHOMHH. O 
tom, h to era 3 Ha 4 eHHe 6 buio cpa3y oueHeHO no aocTOHHCTBy, cBHjjeTeJibCTByeT 
nosmneHHe yace b IV b. h.3. KOMMeHTapneB — cohhhchhh, nocBameHHbix 
pa 3 T>acHeHHio coaepacaHHa «AjibMarecras>, ho nacro hmcbuihx caMOcroaTeJibHOe 
3HaaeHHe. 

riepBMH H3BeCTHMH KOMMeHTapHH 6bUI HanHCaH OK O^O 320 r. OflHHM H3 
BHAHenmHX npeacTaBHTejieii AjieKcaimpHHCKOH HaynHOH uikojim — IlannoM. 
Bcwibmaa nacTb aroro coaHHeHHa He aonuia no Hac — coxpaHHjiHCb To^bKO 
KOMMeHTapHH k KHHraM V h VI «AjibMarecra» [Rome, 1931]. 

BtOPOH KOMMeHTapHH, COCTaBJieHHMH BO 2-H nOJIOBHHe IV B. H.3. TeOHOM 
AjieKcaHapHHCKHM, aoine^i no Hac b 6oJiee nanHOM BHjje (khhth I-IV) [Rome, 
1936; 1943(1)]. KoMMeHTHpoBajia «AjibMarecr» h aoab TeoHa npocjiaBjieHHaa 
rnnaTHa (ok. 370-415 it. h.3.). 

B V b. HeoiuiaTOHHK ripoKji Unaaox (412-485), B03maBHBinnH AxaaeMHio 
b AcfcHHax, Hanncaji coaHHeHHe 06 acrpoHOMHqecKHx rHnoTe3ax, npeacTaB.naBmee 
co 6 oii BBeaeHHe b acrpoHOMHio runnapxa h rimaeMea 26 . 

3aKpMTHe b 529 r. AcJwhckoh aKaaeMHH h nepeceaeHne rpeaecKHx yaeHMX 
b CTpaHM BocTOKa noaiyacHjiH 6McrpoMy pacnpocTpaHeHHio 3aecb aHTHHHofi 
HayKH. YaeHHe riToneMea 6 buio ocBoeHo h cymecTBeHHo CKa3ajiocb Ha 
aCTpOHOMHHeCKHX TeOpHHX, (JlOpMHpOBaBmHXCa B CnpHH, HpaHe H Mh^hh. 

B IlepcHH npn flBope IHanypa I (241-171) «AjibMarecr» cTaji H3BecreH, 
no-BHflHMOMy, yace okojio 250 r. h.3. h Torga ace 6 bui nepeBe^eH Ha nexjieBH 
[Pingree, 1963, p.242; 1973, p.35]. CymecTBOBaji TaKace nepcnucKHH BapnaHT 
«rioflpy4HMX Ta 6 ;iHu» riTCWieMea. 06a 3th npoH 3 BeaeHHa OKa 3 ajiH 6 o;ibmoe 
BjiHAHHe Ha coaepacaHHe ochobhoid nepcnacKoro acTpoH omhmcck oro npoH3Be- 
aeHHH flOHCJiaMCKoro nepHoaa, Tax Ha 3 biBaeMMH «IIIax-H- 3 Hflac» [Kennedy, 
1956]. 

Ha CHpHHCKHH a3MK «AjibMarecT» 6 mji nepeBeaeH, no-BHjjHMOMy, b Hanajie 

VI b. h.3. CeprneM H 3 PemaiiHa (yM. b 536 r.), h3bccthmm <J>h 3 hkom h 
(JjhjioccxJxjm, yneHHKOM OunonoHa. B VII b. b ynoTpe 6 ;ieHHH HaxoaHjiacb TaKace 
CHpHHCKaa BepcHa «rioflpy 4 HMX Ta 6 jiHii» IlrcyieMeH [Pingree, 1973, p.34 ]. 

C Hanajia IX b. «ATbMarecT» noaynmi TaKace pacnpocrpaHeHHe b CTpaHax 
HCJiaMa — b apa6cKHx nepeBOflax h KOMMeHTapnax. Oh 3HanHTca cpe^H nepBMX 
npoH3BeaeHHH rpenecKHx yqeHMX, nepeBeaeHHbix Ha apa6cKHH 33 mk 
[Steinschneider, I960]. riepeBOflHHKH Hcno;ib30BajiH He tojimco rpenecKHH 
opHTHHaji, ho TaKace cHpHHCKyio h nexjieBHHCKyio BepcHH. 

26 rpeqecKHH TeKd h nepeBOfl Ha hcmcickhm cm. [ Manitius , 1909]; nepeBOfl Ha (])paHi;y3CKHH 
cm. IHalma, 1820, p.65-152]. 
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Haaficwiee nonyaapHHM cpean acrpoHOMOB CTpaH HCJiaMa craao Ha3Bamie 
«Beanxaa xHHra», 3ByaaBinee no-apa6cxH xax «KHTa6 an-Maa*cHCTH». HHoryja, 
BnpoaeM, sto coanHemie Ha3HBaaocb «KHHroH MaTeMaTHaecxHx Hayx» («KHTa6 
aT-Ta‘aJiHM»), hto ToaHee cooTBeTcraoBaao ero nepBOHaaaJibHOMy rpeaecxoMy 
Ha3BaHHio «MaTeMaTHaecKoe coanHeHHe». 

CymecTBOBajio Hecxoabxo apa6cxHx nepeBoaoB h mhohccctbo o6pa6oTOK 
«AjibMarecTa», BbinoaHeHHbix b pa3Hoe BpeMa. Hx npHMepHbin nepeaeHb, b 
1892 r. HacaHTHBaBmHH 23 Ha3BaHna [ Steinschneider , 1892], nocreneHHo 
yToaHaeTca. B HacToamee BpeMa ocHOBHbie Bonpocia, CBa3aHHbie c HCTopneH 
apaScKHx nepeBoaoB «A7ibMarecra», b o6iuhx aepTax BbiacHeHbi. CoraacHO 
n.KyHHumy, «AjibMarecr» b CTpaHax ncaaMa b IX-XII bb. 6hji H3BecreH no 
xpanHeH Mepe b naTH pa3JinaHbix Bepcnax: 

1) chphhckhh nepeBoa, OflHH H3 Han6oaee paHHHx (He coxpaHHjica); 

2) nepeBOfl aaa aa-Ma’MyHa Haaajia IX b., no-BnaHMOMy, c cnpHHcxoro; 
ero aBTopoM 6bui aa-XacaH h6h Kypaftm (He coxpaHHjica); 

3) eme oflHH nepeBOfl aaa aji-Ma’MyHa, caeaaHHbiii b 827/828 r. 
an-XaaxaflxeM h6h lOcytJxm h6h MaTapoM h CapaxyHOM h6h Xnana ap-PyMH, 
no-BHflHMOMy, Taxxe c chphhcxohj; 

4) h 5) nepeBoa Hcxaxa h6h XyHaima aa-H6aaH (830-910), 3HaMeHHToro 
nepeBoaaHxa rpeaecxoft HayaHoii aHTepaTypbi, caeaaHHbrii b 879-890 rr. 
HenocpeacTBeHHO c rpeaecxoro; aornea ao Hac b o6pa6oTxe xpynHeftmero 
MaTeMaraKa h acTpoHOMa CaOirra h6h Koppu aa-XappaHH (836-901), ho b 
XII b. 6hji eme H3BecreH xax caMocxoaTeabHoe npoH3BeaeHHe. CoraacHO 
n.KyHHnmy, 6oaee no3aHHe apafcxne nepeBoau ToaHee nepeaaBaan coaepxaHHe 

27 

rpeaecxoro Texcra . 

B Hacroamee BpeMa ocHOBaTeabHO H3yaeHH MHorae apa6cxHe coaHHemia, 
xoTopbie no cymecTBy npeaCTaBaaiOT co6oh xoMMeHTapmi x «AabMarecTy» nan 
ero o6pa6oTXH, BbinoaHeHHbie acrpoHOMaMH crpaH ucaaMa c yaeTOM pe3yabTaTOB 
hx co6cTBeHHHx HaOawaeHHH h TeopeTHaecxHx H3iacxaHHii [Mameueecrcaa, 
Po3en<pejibd , 1983]. CpeaH aBTopoB — BuaaiomHeca yaeHbie 4)Haoco4>bi h 
acTpoHOMbi cpeaHeBexoBoro Bocroxa. Actpohomh crpaH HcaaMa BHecan 
H3 m eHeHHa fioabineft Han MeHbmeii creneHH BaxHOCTH npaxmaecxH bo Bee 
pa3aeabi acrpoHOMHaecxoft chctcmh IlToaeMea. Flpexae Bcero ohh yToaHHan 
ee ocHOBHbie napaMeTpia: yroa HaxaoHa axannTHXH x axBaTopy, axcneHTpHCHTeT 
h aoarory anorea op6HThi Coamja, cpeaHHe cxopocTH aBHxeHHa CoaHna, JlyHH 
h naaHeT. Ta6aHnw xopa ohh 3aMeHHan CHHycaMH h BBean Taxace neabiH 
Ha6op hobhx TpnroHOMeTpHaecxHx (JjyHxijHH. Ohh pa3pa6oTaan 6oaee ToaHbie 
MeToati aaa onpeaeaeHHa BaxHenuiHx acTpoHOMHaecxHx BeanaHH, HanpHMep 
napaaaaxca, ypaBHeHHa BpeMeHH h T.a. Buan ycoBepmeHCTBOBaHbi CTapbie h 
pa3pa6oTaHH HOBbie acTpoHOMHaecxHe HHCTpy m eHTH, Ha xotophx peryaapHo 


BepcHa Xa;i*a;i*a h6h MaTapa n3Bec™a b AByx apafcioix pyxoimcax, m 3 KOTopbix nepBaa 
(Leiden, cod. or. 680, nojmasi), aainpyeTca XI b. h.o., BTopaa (London, British Library, Add.7474), 
coxpaHHBmaaca qacTHHHO, bocxoaht k XIII b. [Kunitzsch, 1974, S.38; 1986, S.3]. Bepcun 
Hcxaxa-Ca6nTa AOiuna ao Hac b 6oAbineM wcne 3K3eMruiapOB pa3JiHHHOH noAHOTbi h coxpaHHOCTM, 
H3 KOTopbix OTMeTMM cneayiomKe: 1) Tunis, Bibl. Nat. 07116 (XI b., noAHaa); 2) Teheran, 
Sipahsalar 594 (XI b., oTCyicrByiOT Haaa.no kh.I, Ta6.nHii.bi h xaTanor 3Be3A); 3) London, British 
Library, Add.7475 (Haaano XIII b., KH.VII-Xm); 4) Paris, Bibl. Nat.2482 (Haaano XIII b., kh.I-VI). 
IloAHbiM cnncox H3BecTHbtx b HacToamee BpeMH apa6cxHx pyxonnceH «AjibMarecia» cm. [Kunitzsch, 
1974, S.38-45; 1986, S.4] - CpaBHKTenbHbiH aHann3 coAep*aHMsi pa3JiHMHbix Bepcuft nepeBOAOB 
«AjibMarecra» Ha apa6cxHH a3bix cm. [Kunitzsch, 1974, S.59-82], 
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npoBOfliumcb HaSjiiOfleHHH, 3HaHHTejibHO npeBocxoaamae no tohhocth Ha6aio- 
aeHHa riTOJieMea a ero npeamecTBeHHHKOB. 

3HawrejibHyK) aacTb apa6oa3binHoa acTpoHOMaaecKoa AHTepaTypbi cocraB- 
jiajia 3Hfl*H. 3 to 6hah c6ophhkh Ta6aau — KajieaaapHbix, MaTeMaTanecKax, 
acTpoHOMHnecKHx a acTpoJioraaecKHx, KOTopue acTpoHOMbi a acrpoaora 
acnojib30Bajia b CBoea noBceaHeBHoa paUoTe. B cocraB 3aaxea bxoahah 
T a6jiaubi, KOTopbie no3BOJiajia xpoHoaoraaecKH (JjaKcapoBaTb Ha6jifoaeHaa, 
HaxoflBTb reorpa4>aaecKae KOopaaHaTbi MecTa, onpeaeaaTb momchth Bocxoaa h 
3axoaa cbctha, BbiaacaaTb nojioxceHaa cbcthji Ha He6ecHoa c<j)epe aaa aio6oro 
MOMeHTa BpeMeHH, npeaBbinacaaTb ayHHhie a cojmeaHbie 3aTMeHaa, onpeaeaaTb 
napaMeTpbi, HMeiomae acrpoaoranecKoe 3HaaeHae. B 3a/jxax npaBOflajiacb 
npaBHjia noab30BaHaa Ta6aauaMa; aHoraa noMemajiacb Taxxe 6ojiee hah MeHee 
pa3BepHyTbie TeopeTaaecxae AOKa3aTeabCTBa othx npaBaa 28 . 

3aaxa VIII-XII bb. co3aaBaaacb noa BjiaaHaeM, c oahoh ctopohh, 
hhahbckhx acTpoHOMaaecKax npoa3BeaeHaii, a c apyroa — «AabMarecTa» a 
«rioapyaHhix Ta6aau» IlToaeMea. HeMaaoBaxtHyio poab npa stom arpaaa Taxxe 
acTpoHOMaaecKaa Tpaaauaa aOMycyabMaHCxoro UpaHa. IlroAeMeeBCKyio acrpo- 
hombio b yKa3aHHbia nepaoa npeacraBaaaa «IIpoBepeHHbiH 3aa*» Haxba b6h 
A6h MaHcypa (IX b. h.3.), a»a 3aa*a Xa6aina aa-Xaca6a (IX b. h.3.), 
«Ca6eacKaa 3aa*» MyxaMMaaa aa-BarraHH (ok. 850-929), «Bceo&beMAK>maii 
3bax» Kymbapa b6h JIa66aHa (ok. 970-1030), «KaHOH Mac‘yaa» A6y PaaxaHa 
aa-EapyHa (973-1048), «CaHaxcapcKaa 3aa*» aa-Xa3BHa (nepBoa noaoBBHbi 
XII b.) a apyrae npoa3BeaeHaa. Oco6o HyxHO OTMeTan, «KHary 06 saeMeHTax 
Hayxa o 3Be3aax» AxMaaa aa-OapraHa (IX b.), coaepxamyio B3aoxeHae 
acTpoHOMaaecKoa cacreMH IlToaeMea. 

B XI b. «AabMarecT» 6iaa nepeBeaeH aa-BapyHa c apa6cKoro a3bixa Ha 

CaHCKpHT. 

B nepaoa no3aHea aHTanHocra a b cpeaHae BeKa rpeaecxae pyxonaca 
«AabMarecTa» npoaoaxaaa coxpaHHTb a nepenacuBaTb b peraoHax, Ha- 
xoaHBmaxca noa BaacTbio Ba3aHTaacKoa BMnepaa. CaMbie paHHae aomeamae 
ao Hac rpeaecKae pyxonaca «AabMarecra» aaTapyiOTca IX b.h. 3. [Hei I, 
p.III,IV; PA, p.3 ]. Xoth acTpoHOMBH b Ba3aHTaa He noab30Baaacb TaKoa xe 
nonyaapHocTbio, xax b crpaHax acaaMa, oaHaxo aio6oBb k aHTanHoa HayKe 
He yracaaa. Ba3aHTaa nosTOMy craaa oahhm H3 aeyx hctohhhkob, OTKyaa 
CBeaeHHH 06 «AabMarecTe» npoHHKaa b EBpony. 

IlToaeMeeBCKaa acrpoHOMaa nepBOHaaaabHo craaa H3BecTHa b EBpone 
6aaroaapa nepeBoaaM 3aa*ea aa-OapraHH a aa-BarraHa Ha aaTHHCKHa H3biK. 
OTaeabHbie uaTaTbi H3 «AabMarecra» b npoa3BeaeHaax aaTHHCKHx aBTopoB 
BCTpenaiOTca yxe b nepBoa noaoBHHe XII b. OaHaKO b noaHOM o&beMe 3to 
npoH3BeaeHHe CTaao aocrynHbiM yneHbiM cpeaHeBeKOBoa EBponbi aanib bo btopoh 
noaoBHHe XII b. 

B 1175 r. Bbiaaromaaca nepeBoa^ax Tepapao KpeMOHCKaa, paOoTaBmaa b 
Toaeao b McnaHaa, 3aBepmaa aaTaHCxaa nepeBoa «AAbMarecra», acnoab30BaB 
npa 3tom apa6cKae Bepcaa Xaa*aa*a, McxaKa b6h XyHaima a Ca6aTa h6h 
Koppbi [Kunitzsch, 1974, S.83—112; Haskins, 1924, p.103—107]. 3tot nepeBoa 
npao6pea 6oabmyio nonyaapHOCTb. Oh H3BecreH b MHoronacaeHHhix pyKonacax 
a yxe b 1515 r. 6na H3aaH Tanorpa<t>CKaM cnocoOoM b BeHeijaa [Ptolemaeus, 
1515]. IlapaaaeabHo aaa ayTb no3aaee (ok. 1175-1250) noaBaaocb coKpameHHoe 

28 0630p coAep*aHna Han6ojiee n3BecTHbix 3twKeft acipoHOMOB cTpaH HCJiaMa cm. [Kennedy, 
1956]. 
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npiuioxemix 


H3JicwKeHHe «AjibMarecTa» («Almagestum parvum»), nojib 30 BaBiueeca xaioxe 
6ojibinoH nony^apHocTbio. 

^Ba (win aa*e xpn) apyrax cpeflHeBeKOBwx ji3thhckhx nepeBoaa 
«AjibMarecTa», BbinojmeHHbix HenocpeacxBeHHo c rpe^ecxoro TEKCTa, ocxaracb 
MeHee H3BecxHhiMH [Haskins, 1924, p.157-165]. IlepBhiH m hhx (hms 
nepeBoflHHKa HeH3BecxHo), 03arjiaBjieHHWH «Almagesti geometria» h co- 
xpaHHBuiHHca b HecKOJibKHx pyxonHCax, ocHOBaH Ha rpenecKOH pyxonHCH X b., 



riTOJieMeH. Ck y ju,i iry pa Dopra Cnp;inna CTapuiero 
B yjibMCKOM KatJjeapajibHOM co6ope (ok. 1469-74) 
(hct.: [SA, p.2]) 


KOTopaa 6ujia npHBe3eHa b 1158 r. H3 KoHcxaHxnHoncvia Ha Chuhjihkd. Bxopoft 
nepeBOfl, xaxxe aHOHHMHWH h eme MeHee nonyjiapHhiH b cpe^HHe Bexa, H3BecTeH 
b eflHHCTBeHHOH pyxonHCH. 

Hobmh jiaTHHCKHH nepeBoa «AjibMarecTa» c rpeaecxoro opHrHH&xa 6hui 
ocymeCTB^eH To^bKo b XV b., xoraa c Hanajia anoxw BcwpoxaeHHa b EBpone 
npoaBHjica o6ocxpeH H biH HHxepec k aHXHHHOMy c])Hjioccxjx:xoMy h ecxecxBeHHo- 
HaynHOMy HaoieflHio. n 0 MHHunaxHBe oaHoro h 3 nponarawHcxoB axoro HacjienHa 
nanw Huxojiaa V era cexpexapb TeopniH TpaneayHacxnH (1395-1484) nepeBeji 
«AjibMarecx» b 1451 r. IlepeBOA, BecbMa HecoBepuieHHbift h H3o6njioBaBiiiMH 
omufkaMn, 6biji xeM H e MeHee b 1528 r. HaaaH nenaxHbiM choco6om b BeHeijHH 
[rtolemaeus, 1528] h nepeH3flaBaJica b Ea3e;ie b 1541 h 1551 rr. 
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HeaocTaTKH nepeBoaa Teopraa Tpane3ynncKoro, H3BecTHoro no pyxonacH, 
Bw3BaJia pe3Kyio KparaKy acTpoHOMOB, HyxaaBinaxca b nojiHoneHHOM TeKCTe 
KanaraJibHoro Tpyaa riToaeMea. noaroroBxa HOBoro H3aaHaa «AabMarecTa» 
CBH3aHa c aMeHaMa flByx xpynHeainax HeMeuxax MaTeMaTaxoB a acTpoHOMOB 
XV b. — Teopra FIyp6axa (1423-1461) a ero yaeHaxa Moramia Mro^jiepa, 
a3BecTHoro noa aMeHeM PeraoMOHTaH (1436-1476). FIyp6ax HaMepeBaJica a3aaTb 
TiaTBHCKaa TexcT «AjibMarecTa», acnpaB^eHHwa no rpenecxoMy oparaHajiy, ho 
H e ycneji 3axoHHHTb pa6oTy. He CMor aoBecra ee ao xomia a PeraoMOHTaH, 
xoth noTpaTHji MHoro ycajiaa Ha H3yneHae rpenecxax pyxonacea. 3aTo oh 
H 3zjaji coHHHeHae riyp6axa «HoBaa Teopaa iuiaHeT* (1473), b kotopom 
pa3"baCHajiacb ocHOBHwe momchtm njiaHeTHOH Teopaa nmneMea, a caM cocraBaji 
xpaTKoe H 3 JioxceHae «AnbMarecra», ony6jiaxoBaHHoe b 1496 r. [Regiomontanus, 
1496]. 3th H3flaHaa, Bbimeamae ao noaB^eHaa neaaTHoro H3aaHaa nepeBoga 
Teopraa Tpane3yimcxoro, cwrpana BaxHeamyio po;ib b nony^apH3auaH yneHHa 
riTOTieMea. Flo hhm c sthm yaeHaeM no 3 HaxoMajica a Haxo^aa KonepHHK 
[BecejioecKuu, Eejiuu, C.83-84], 

rpeaecKaa tckct «AjibMarecra» BnepBbie 6hji H3aaH nenarabiM o6pa30M b 
Ba 3 ejie b 1538 r. [ Ptolemaeus , 1538]. 

Otmcthm Taxxce BHTTeH6eprcxoe H3^aHae XHara I «AjibMarecTa» b 
H 3JioxceHHa 3.PeaHrojibfla (1549), KOTopoe nocjiyxajio ochoboh a;ia ee nepeBo^a 
Ha pyccxaa a 3 HK b 80-x ro.uax 
XVII b. Hea3BecTHHM nepeBOflMa- 
kom. Pyxonacb 3Toro nepeBoaa He- 
aaBHO o6HapyxeHa B.A.Bpohuit3hom 
b 6a6jiaoTeKe MoexoBexoro yHHBep- 
CHTeTa [BpoHUimdH, 1996; 1997]. 

HoBoe H3flaHae rpeaecxoro Tex- 
CTa BMecTe c 4>paHny3CKHM nepeBo- 
flOM ocymecTBHji b 1813-1816 it. 

H.AjibMa [Halma, 1813, 1816]. B 
1898-1903 it. Bbmuio b cbct H3- 
aaHHe rpenecKoro Texcra H.rea6ep- 
ra, yaoBjieTBoparomee coBpeMeHHbiM 

HaynHbiM Tpe6oBaHHHM [Hei I, II] 29 . 

Oho nocjiyxajio ochoboh ana Bcex 
nocaeayiouiHx nepeBoaoB «AjibMare- 
cra» Ha eBponeacKae a3bixa: HeMeu- 
Koro, KOTopua ony6aaxoBaa b 
1912-1913 rr. K.MaHHuayc [HA I, 

II; 2-e H3a., 1963], a «Byx aH- 
rjiaacKax. IlepBoe H3 hhx npHHaa- 
jiexHT P.Taaba^eppo [Taliaffero, 

1952] h OTJianaeTca HeBbicoxaM 
xanecTBOM, BTopoe — /Ix.TyMepy 
[PA]. KoMMeHTHpOBaHHOe H3flaHHe 
«AjibMarecTa» Ha aHrjiaacxoM a3bixe 
ZIx.TyMepa cnHTaeTca b Hacroauiee 

29 rpeaeCKKii tckct b H3aaHHH H.reil6epra ocHOBbiBae-rca Ha ccmh rpeaeCKHx pyKOimcax, H3 
KOTopbix Han6ojiee BaacHbi aieflyiomne aeTbipe: A) Paris, Bibl. Nat., gr.2389 (nojmaa, IX b.); 
B) Vaticanus, gr.1594 (nojiHaa, IX b.); C) Venedig, Marc., gr.313 (nojiHaa, X b.); D) Vaticanus 
gr.180 (nojiHaa, X b.). EyKBeHHbie o6o3HaaeHna pyiconnceii BBeaeHbi H.reii6eproM [Hei I, p.III—V]. 
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npiuioxeMia 


BpeMH HaaSoaee aBTopaTeTHMM cpeaa hctophkob acrpoHOMaa. ripa ero 
C03flaHHH, noMHMO rpeaecKoro TeKcra, acnoAb30BaacH TaKace ucjIhm paa 
apa6cKHx pyKonaceii b Bepcaax Xaaacaaaca a HcxaKa-CafiaTa [PA, p.3-4]. 

Ha H3flaHHH HTeftfiepra ocHOBUBaerca a nepeBoa H.H.BeceaoBCKoro, 
ny6^HKyeMHH b HacroameM H3aaHHH. H.H.BeceaoBCKHa bo bbcachhh k cbohm 
KOMMeHTapaaM k TexcTy KHara H.KonepHHxa «0 BpameHaax HebecHux c4>ep» 
nacaa: cocraBaeHaa KOMMemapaeB k «De Revolutionibus* npanuiocb 

nepeBecTa c rpeaecKoro tckct «Megale Syntaxis» nroaeMea; b mocm 
pacnopaaceHaa Haxoaaaocb H 3 aaHae a66aia AabMa (Halma) c npaMeaaHaaMa 
fleaaMfipa (Paris, 1813—1816)*- [Konepmac, 1964, c.469]. OTciOfla xax SyaTO 
cjieayeT, nTo nepeBoa H.H.BeceaoBCKoro ocHOBhiBaaca Ha ycrapeBineM H3aaHHH 
H.AjibMa. OflHaKO b apxaBe MHcraTyTa acropaa ecTecTB03HaHaa a TexHaKa 
PAH, rae xpaHarca pyxonacb nepeBoaa, o6HapyxeH Taxxe 3K3eMiuiap H3aaHHa 
rpeaecKoro TexcTa M.rea6epra, npaHaaJiexaBmaa H.H. BeceaoBCKOMy. Heno- 
cpeacTBeHHoe cjiaaeHae TeKcra nepeBoaa c H3aaHaaMa H.AjibMa a HTeafiepra 
noKa3HBaeT, hto cbob npeaBapaTeabHhiH nepeBoa H.H.BeceaoBCKaa nepepaSoTaa 
b aajibHeaineM b cooTBeTCTBaa c tckctom H.reii6epra. Ha oto yKa3HBaiOT, 
HanpaMep, npaHaTaa HyMepauaa raaB b KHarax, o6o3HaaeHaa Ha pacyHKax, 
(bopMa, b KOTopoft aaHH Tab^auM, a MHoacecTBo Apyrax aeTajiea. B cbocm 
nepeBoae, xpoMe toto, H.H.BeceaoBCKaa yaea 6oabmyio aacTb acnpaBAeHaa, 
KOTopwe bhcc b rpenecKaii tckct K.MaHauayc. 

Oco6o cjieayeT TaKace OTMeTaTb Bumeamee b 1915 r. xpaTaaecKoe 
aHraaacKoe B3aaHae 3 Be 3 aHoro KaTaaora riToaeMea, npeanpaHaToe X.neTepcoM 
a 3.Hoy6aoM [P.-K. ]. 

7. O AHTepaType, nocBameHHoa «AabMarecTy» n-roaeMea 

C «AiibMarecTOM» cBa3aHo 6oAbmoe koahhcctbo HayaHoa aaTepaTypu, KaK 
acTpoHOMaaecKoa, Tax a acropaKO-acTpoHOMaaecKOB no cBoeMy xapaKTepy. B 
Hen oTpa3ajiacb npeacae Bcero CTpeMJieHae ocMUCJiaTb a pa3bacHBTb Teopaio 
riToaeMea, a TaKace nonbiTKa ycoBepmeHCTBOBaTb ee, KOTopwe HeoaHOKpaTHo 
npeanpaHBMajiacb b apeBHOCTa a b cpeaHae Bexa a 3aBepuiajxacb co3aaHaeM 
yaeHaa KonepHBKa. 

C TeaeHaeM BpeMeHa He yMeHbinae-rca — a noacaaya, aaace yBeaaaaBaeT- 
C9 — npOHBHBIUHHCH C flpeBHOCTH HHTepec K HCTOpaa B03HHKHOBCHH9 
«AjibMarecTa)>, k ahhhocth caMoro IlraaeMea. flaTb cKoabKo-Ha6yab yaoBaeT- 
BopareabHbiH o63op aaTepaTypbi, nocBameHHoa «AjibMarecTy», b xpaTKoa craTbe 
HCB03M03KH0. 3 to Soabinaa caM0CT09TeabHaa pa6oTa, BHxoaamaa 3a paMKa 
Hacroamero HccaeaoBaHaa. 3aecb ace npaxoaaTca orpaHaaaTbca yKa3aHaeM 
He6oabmoro aacaa pa6oT, npeaMymecTBeHHo coBpeMeHHhix, KOTopue noMoryT 
aaraTeaio opaeHTapoBaTbca b aaTepaType o FlToaeMee a ero Tpyae. 

ripexae Bcero caeayer ynoMaHyTb o HaaSoaee MHoroaacaeHHoa rpynne 
HccaeaoBaHHB (craTea a khbt), nocBameHHHx aHaaa3y coaepacaHaa «AabMa- 
recTa» a onpeaeaeHaio ero poaa b pa3BBTaa acTpoHOMaaecKoa HayKH. 3th 
npobaeMfai paccMaTpaBaiOTca b coaaHeHaax no hctophh acrpoHOMaa, HaaaHaa 
c caMhix CTapux, HanpaMep, b Bumeamea b 1817 r. aByxTOMHoa «Hctophh 
acrpoHOMaa b apeBHOCTH* >K./I,eaaM6pa [Delambre, 1817], «HccaeaoBaHHax no 
acTopaa apeBHea acTpoHOMaa» n.TaHHepa [Tannery, 1893], «Hctophh 
naaHeTHhix chctcm ot Oaaeca ao Kenaepa» flac.flpeaepa [Dreyer, 1906; 
2-e H3a., 1953], b xanaTaabHOM Tpyae ILfliooMa ^Chctcmh Mapa» [Duhem, 
1913-1959], b BapTyo3Ho HanacaHHoa KHare O.Hearebayapa «ToaHbie HayKH 
b apcBHocTa» [Heuzedayap, 1968]. CoaepacaHae «AabMarecra» accaeayeTca 
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Taxjxe b pafxyrax no hctophh MaTeMaTHKH h MexaHHXH. CpeflH TpyaOB pyccxnx 
yaeHHx oco6o HyxcHO otmcthtb paSoTM M.H.MflejibcOHa, nocBameHHwe 
njiaHCTHOH TeopHH riTOJieMeH [Hdejibcon, 1975], M.H.BecejioBCxoro h lO.A.Ee- 
Jioro [BecejioocKuu, 1974; Becejioecicuu, Bejibiu, 1974], B.A.EpoHnrraHa 
[BpoHiuman, 1988; 1996] h M.IO.IIIeBHeHxo [Illeenewco, 1988; 1997]. 

Pe3yjibTaThi MHoroaHCJieHHHx HCQieflOBaHHH, BwnojiHeHHhix k Haaajiy 70-x 
roflOB, xacaiomHxca «AjibMarecra» h hctophh 3hthhhoh acrpoHOMHH BOo6me, 
cyMMHpoBaHH b jpayx (JjyHflaMeHTaJihHwx Tpyflax: «Mctophh 3hthhhoh MaTe- 
MaTHHecxoH acrpoHOMHH» O.Heftredayapa [HAMA] h «063ope "AjibMarecTa"» 
O.IleflepceHa [SA ]. Tot, kto noacejiaer cepbe3HO 3aHSTbcs «AjibMarecroM», He 
CMOXCeT o6oHTHCb 6e3 3THX flByX BMJiaiOIIJHXCH npOH3BeaeHHH. Bojlbmoe HHCJIO 
u,eHHwx KOMMeHTapneB, xacaiomHxca pa3Hux ctopoh coaepacamia «AjibMare- 
CTa» — hctophh TexcTa, BMHHCJiHTejihHMx npoueayp, rpeaecxoft h apa6cxoii 
pyxonncHOH TpaflHijHH, npoHexoxmeHHH napaMeTpoB, Ta6jiHU, h t.h., mojkho 
h3hth b HeMeu,KOM [HA I, II] h aHrjiHHCKOM [PA] H3flaHHHX nepeBoaa 
«AjibMarecTa». 

MccjieflOBaHHH «AjihMarecTa» npoflOjmaioTca h b Hacroamee BpeMa c He 
MeHbineii HHTeHCHBHOCThio, weM b npeamecTByiomHH nepnofl, no HecxojibXHM 
ochobhmm HanpaBjieHHHM. HaH6ojihmee BHHMaHne yuejiaeTca BonpocaM npo- 
HCxoxcaeHHH napaMeTpoB acrpoHOMHMecxoH chctcmh rimneMea, npHHarax hm 
KHHeMaTHaecxHx MOnejieii h BHaHOiHTejihHHx npoueflyp, hctophh 3Be3flHoro 
xaTajiora 30 . Mhoto bhhm3hhh yuejiaerca Taxace H3yaeHHio pojih npeamecT- 
BeHHHKOB riTOJieMea b co3flaHHH reoueHTpHHecxoH chctcmh, a Taxace cy«b6e 
yaeHHa nraneMea Ha cpeaHeBexoBOM MycyjihMaHcxoM Bocroxe, b Bh33hthh h 
EBpone. 

Eo;iee noflpo6HHe cchjixh Ha jiHTepaTypy npuBeaenw no xoay h3jio*chhh 
b KOMMeHTapnax k nepeBoay Texcra Tpyaa nmaeMea. 


30 BOJIbUiyiO M3BeCTH0CTb B 3TOH CBH3M npHC)6peJIH pa60TM P.HblOTOHa [HblOmOH, 1985 M flp.], 
KOTOpwft o6BMH»eT IlTOJieMeH B nOflnejIKe flaHHbIX aCTpOHOMHHeCKHX Ha6jIK)fleHMH M B COKpbITMM 
cyiuecTBOBaBineft no Hero acrpoHOMMHecicoii (rt.iMoueHTpMHecKofi?) chctcmm. EojibuiMHCTBO mctopmkob 
aCTpoHOMMM OTBepraeT rjio6ajibHbie BbiBOflbi P.HbWTOHa, npn3HaBaa npn 3tom, hto HeKOTopue ero 
pe3yjibTaTbi, xacaioiuMeca Ha&nwaeHHfi, Hejib3a He npw3HaTb cnpaBejyiHBbiMH. 
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TIpujioxeHusi 


nEPEBCOTHK «AJIbMArECTA» H.H.BECEJIOBCKHfl 

C. B. sKumoMupCKiiu 


ripefljiaraeMbiH nepeBOfl «AjihMarecTa» BhinojmeH MexaHHKOM, MaTeMaTHKOM 
H HCTOpHKOM HayKH npO<})eCCOpOM HBaHOM HHKCWiaeBHqeM BecejIOBCKHM 
(1892-1977). B npeflHCJiOBHH k KHHre « ripo6y ;*aaiomaaca HayKa» Taxace 
MaTeMaraxa h hctophk3 E.JI.BaH-aep-BapfleHa, Karopyio M.H.BecejiOBCKHft 
nepeBeji b 1958 r., oh Hanncaji: «Abtopob, mnnymHx 06 hctophh HayKH, 
moxcho pa 3 aejiHTb Ha aenape rpynnu. K nepBOft OTHocaTca jiiOflH, xopomo 
3 HaiomHe cbok) Hayxy, ho He o6jia^a- 
romne flOCTaTOMHhiMH CBeaeHHaMH no 

HCTOpHH, KO BTOPOH, Hao6opOT, Te, 
KOTOpue xopomo 3HaiOT hctophh), ho 
H e aBjiaiOTca cneunaJiHcraMM b Hayxe 
(k 3T0My miaccy npHHaaaeacaT noaTH 
BCe HCTOpHKH, KOTOphlM npHXOflHTCH 
KacaThca o6jiacTH HayKH b cbohx co- 
aHHeHHax no o6meft hctophh). K co- 

acaJieHHK), flOBOJIhHO MHOTOHHCJieHHa 
rpynna aBTopoB, He 3 hhioihhx KaK 
oieayeT hh hctophh, hh HayKH, ho 
coBceM Majio thkhx, Koropbie xopomo 
3 HaiOT h cbok) Hayxy, h Bnojme no- 
HHMaiOT 3 HaaeHHe HCTopnaecKHx yc- 
jiobhh ee pa3BHTHa». K otoh nocjieflHeft 
rpynne hctophkob HayKH H.H.Bece- 
jiobckhh npHaHCJi5ui BaH-aep-BapaeHa, 
ho, HecoMHeHHO, k Hen npHHafljieacaji 
h oh caM. 

M.H.Bece^OBCKHft poznuica 26(14) 
Hoa6pa 1892 r. b Mockbc b npocfreccop- 
CKOft ceMbe. Ero OTeu, HnKo^aft Hhko- 
jiaeBHa Bece^OBCKHft (1859-1921), 
yaeHbift-reofle 3 HCT, 6 hji flnpeKTopoM 
KoHCTaHTHHOBCKOTO MeaCeBOTO HHCTHTy- 
Ta (b HacToamee BpeMa — MoCKOBCKHft HHCTHTyT HH*eHepoB reofle3HH, 
a3po<JxjTocbeMKH h KapTorpacJjHH, MMMFAhK), MaTb — Ojihra HnKOJiaeBHa 
BecejiOBCKaa (b aeBHaecTBe ryjiaeBa). M.H.BecejiOBCKHft 6.necTame 3aKOHanji 
KjiaccHaeCKyio rHMH 33 Hio b MocKBe (nepBbiM yaeHHKOM, oieflyiomero 3a hhm 
no ypoBHio yaHTejia coajin TOJibKO mecTbiM), a b 1916 r. — MaTeMaraaecKoe 
OTflejieHHe (})H3HKO-MaTeMaTHaecKoro (JjaKyjibTeTa Mockobckoto yHHBepcHTeTa. 

riocjie OKOHaaHHa yHHBepcHTeTa H.H.BecejiOBCKnft 6 hji ocraBjieH «jia 
noflroTOBKH k npo<l)eccopcKOMy 3B3 hhk> (aTO noara 3KBHBaJieHTH0 coBpeMeHHOft 
acnnpaHType). Bepoarao, hmchho vKyKOBCKHft npHBHji eMy HHTepec k 

© C.BJKhtomhpckhA, 1998 
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ryMaHHTapHHM acneKTaM MaTeMaTHKH h MexaHHKH, b nacTHOCTH k hctophh 
HayKH. MBaH HHKOAaeBHn BcnoMHHaJi, *rro no coBeTy HCyKOBCKoro b nporpaMMy 
ero acnnpaHTCKOH noAroTOBKH BomeA uejiun psm cyry6o ryMaHHTapHbix xypcoB. 
HecxoAbKO act oh npopafkyraA HH^ceHepoM-HCCAeflOBaTeAeM b IJ,ArH noA 
pyxoBOflCTBOM H.E.^CyxoBCKoro, 3aTeM b IocnAaHe. B 1921 r. oh craA 
corpyAHHKOM AapoAHHaMHHecxoH Aa6opaTopHH Mockobckoxo Bbicmero TexHHne- 
cxoro ynHAHipa (BnocAeflCTBHH hm. H.S.BayMaHa). C 1925 r. h ao BbixoAa Ha 
ncHCHio HBaH HnKOAaeBHq nuraji xypcH h BeA b otom HHCTHTyTe npaxTHHecxHe 
33H5ITHH no TeopeTHwecKoft MexaHHxe CHanaAa b KaaecTBe phaoboto npenoAa- 
BaTeAH, a no3*e npo<l)eccopa. B 1932 r. buihca ywe6HHK M.H.BeceAOBCxoro 
«BeKTopHaa aAre6pa h ee npHMeHeHHe x aHaAimmecKOM reoMeTpHH h 
MexaHHxe». Oh — aBTop ueAoro psma yne6HHx nocoOnii h xypcoB no MaTeMaTHxe 
h TeopeTHHecxoH MexaHHxe. Ckohh3ach H.H.BeceAOBCKHH 24 hiohh 1977 r. b 
MocxBe. 

B HCTopnio HayKH H.H.BeceAOBCKHH, xax h MHorae APyrne hctophkh, 
npnmeA H3 jkhboh AencTByiomeH HayKH. Hctophh craAa aah Hero yBAeneHneM, 
KOTopoe co BpeMeHeM npeBpaTHAoch b rAaBHoe aoao jkh3hh. He3aypaAHbie 
(JjHAOAonmecKHe cnoco6HOCTH h HHTepec k hctophh KyAhTypu onpeAeAHAH 
ocHOBHoe HanpaBAeHne ero HecneAOBaHHH b otoh o6a3cth. 

Kax noAymyTH paccKa3biBaA HBaH HHKOAaeBHH b oahom h3 BHCTynAeHHH, 
Bee HawaAocb c yBAeweHHH flaHTe, Koropoe no6yAHAO MOAOAoro corpyAHHKa 
U,ArH H3yHHTh HTaAhHHCKHH H3HK. Ho TyT BHHCHHAOCb, HTO 3nOXy 
B03pOXCAeHHfl HeAh3H nOHHTb 6e3 3H3HHH KA3CCHMeCKOrO H3CACAHH, H eMy 
npHOIAOCh Cepbe3HO 33HHTbCH H3y>ieHHeM TpyAOB 3HTHMHHX 3BTOpOB. Il03*e 
eMy, xax MaTeMaTHKy h MexaHHKy, 3HaioineMy ApeBHerpeaecKHH, npeAAO*HAH 
OTpeAaKTHpoBaTb nepeBOAbi Ha pyccKHH h3hk hckotophx comhhchhh TepoHa 
AAeKcaHApHHCKoro. Oahh h3 hhx 6bui caea3h c HeMeuKoro h coAepxaA Maccy 
Hecoo6pa3HocreH. PeAaKTopy, hto6n b hhx pa3o6paTbCH, npnmAOCb 03Ha- 
KOMHTbCH c ApeBHerpenecKOH MaTeMaTHKOH. (PyKonncn 3thx Heony6AHKOBaHHbix 
pa6oT H.H.BeceAOBCKoro HaxoA«TCH b apxHBe HHEhT PAH.) CxoAHan CHTyaunn 
B03HHKA3 H npH peA3KTHpOBaHHH «Ha«iaA» EBKAHAa. OopM3AbHO H.H.Bece¬ 
AOBCKHH aoajkch 6ha TOAbKO npHHHTb yaacTHe b KOMMeHTHpoBaHHH nepeBOAa 

Zl.fl.MopAyxaH-BoATOBCKoro, ho npaKTHnecKH oh b 3Ha«iHTeAbHOH Mepe 
HcnpaBHA h ero nepeBOA. 

HBaH HnKOAaeBHH 3HaA MHOIX) H3HKOB, MHT3A Ha HOBOrpeneCKOM, 
BaH-Aep-BapAeHa nepeBeA c roAAaHACKoro (xoth ero KHnra y*e BbiniAa b 
HeMeuKOM h aHrAH hck om nepeBOAax); 3aHHBmncb KonepHHKOM, H3y*iHA 
noAbCKHH. CKpynyAe3HOCTb, ocHOBareAhHOCTh h CTpeMAeHHe AoOpaTbCH ao cyTH, 
6biAH BaxcHbiMH wepTaMH ero xapaKTepa. 

OcHOBHbiM HanpaBAeHHeM HCTopHKO-Hay hhoh pa6oTbi H.H.BeceAOBCKoro 
6hah nepeBOA h KOMMeHTHpoBaHne ka3CChkob 3hthhhoh h cpeAHeBeKOBOH 
HayKH. Hm HenocpeACTBeHHO hah npn ero yuacTHH liOAroTOBAeHbi H3AaHHH 
nepeBOAOB EBKAHAa (1948-1950 rr.), ApncTapxa CaMoccKoro (1961), ApxnMeAa 
(1962), KonepHHKa (1964), flHOtfcaHTa (1974); b pyKonncHx xphhhtch nepeBOAU 
MexaHHwecKHX cohhhchhh TepoHa AAeKcaHApniicKoro h HopAaHa HeMOpapna. 
BoAbrnnHCTBO 3thx pa6oT H.H.BeceAOBCKHH BbinoAHHA no co6ctbchhoh 
HHHU,H3THBe, He HMefl rapaHTHH Ha hx nyBAHxaijHio. Tax, oh nepeBeA 
eAHHCTBeHHoe coxpaHHBmeecfl comkhchhc Apncrapxa «0 BeAHHHHax h paccro- 
HHHHX CoAHUa H JIyHbI» H npeAAOJKHA ero B c6opHHK «HCTOpHKO-aCTpo- 
HOMHuecKne HCCAeAOBaHHH». PeAKOAAerHH cfJopHHxa nonpocHAa H.H.BeceAOBCKoro 
pacmnpHTb TeMy. B pe3yAhTaTe noHBHAocb HHTepecHoe HCCAeAOBaHne «ApHCTapx 
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CaMOCCKHH — KonepHHK aHTHaHOTO MHpa», B KOTOpoe nOJIHOCTblO BOIIUIH TeKCT 
ApncTapxa h KOMMeHTapHH k HeMy M. H. BecejiOBCKoro. 

Ho oiyqajiocb h no-apyroMy. jl,Ba ero BechMa BaacHbix nepeBOfla ocrajiHCh 
Heony6jiHKOBaHHbiMH. Oahh h3 hhx — nepeBOfl Tpyaa HTaJibSHCxoro acTpoHOMa 

h HCTopHxa HayxH fl.CKHanapejuiH (1833-1910) «roMou,eHTpHqecKHe ccjsepH 
EBflOKca h KajiHnna», b kotopom HTajibBHCKMH yieHbiH npHBea coxpaHHBumecB 
aaHHbie h flaji peKOHCTpyxitHio stoh nepBOH b hctophh HayxH KHHeMaTHxo- 
reoMeTpHqecxoH MoaejiH BcejieHHoft. Btopoh — npefljiaraeMbift qHTaTejno 
nepeBOfl «AjihMarecra». 

npnqHHa, no kotopom H3flaTejibCTBa OTxa3biBaJiHCb ot ny6^HxauHH «AjihMa- 
recTa», flocraToqHo xapaxTepHa ana otoxh «pa3BMToro cou,Majin3Ma». B CBoe 
BpeMH H.B.CTajiHH npon3Hec caxpaMeHTajibHyio c})pa3y «o6BeTinajiaa cncTeMa 
FlTOJieMea», h tcm caMhiM rimieMeH 6bui BhiqepxHyT H3 qnoia aBTopoB, 
flonycTHMbix k ny6jiHKai;HH. CrepeoTHn CTaJiHHCxoro BpeMeHH npoflojiacaji 
flencTBOBaTb b 60-e roflhi. IlojiyqHB oTxa3 b ny6jiHxai;HH nepeBOfla, H.H.Be- 
cejiOBCKHH npexpaTHji pa6oTy Han hhm, h t3khm o6pa30M, nepeBOfl ocrajica 
6e3 KOMMeHTapneB. 06 atom moxcho TOjibxo coacajieTb, nocKOJibxy H.H.Bece- 
jiobckhh 6biji opnrHHajibHO MbicnsiaHM yqeHhiM, koto pw m 3aMeqaji to, mhmo 
qero npoxoflmiH apyrae HcaieflOBaTeflH. 3 to 6bui oco6hh flap, b ochobc KOToporo 
jiexcaiiH rviy6oKaa (J)HjiojiorHqeCKaa noflTOTOBKa, MaTeMaTHaecKHii o6pa3 Mhim- 
jieHHH, nmpoqaHmaH 3pyflHu,Ha bo mhoihx o6flacTax HayKH h KyflbTypH. 

Tax, nepeBOfl khkih CKnanapejum nocjiyacmi TOflqKOM jyia opnrHHaJibHoro 
peuieHHfl Bonpoca «o rwnnonefle» — kphboh, cnyxcHBrnen, no EBflOKcy, 
TpaeKTOpneii bhahmhx abh^kchhh njiaHer, — HaH&viee tcmhoto Mecra b MOflenn 
roMOu.eHTpnqecKnx ccfrep. 3 to pemeHne M.H.BecejiOBCKHH h3jiojkhji b flomiafle 
«HeeBKAHflOBa reoMeTpna b ApeBHocTH», npoqnTaHHOM Ha XIII MeamyHapoflHOM 
KOHrpecce no hctophh HayKH, npoxoflHBmeM b Mockbc b aBrycre 1971 r. 
npeflCTaBflaeT HHTepec ero nepnoflH3ai;HH coqHHeHHH ApxHMefla, ony6aHKOBaH- 
Haa bo BCTynHTe/ibHOH craTbe k hx H3flaHHio. M.H.BeceaoBCKHH ycTaHOBHji, 
q-ro caMoe paHHee H3 flomeflmnx ao Hac MaTeMaTnqecKnx coqHHeHHH ApxHMefl 
Hanncaji, 6yflyqn 3peflHM qeflOBeKOM, b B03pacTe okojio copoxa fleT. 3 to 
OTK pHTne coBepuieHHO no-HOBOMy oCBeTHjio o6pa3 BeflHKOro yqeHoro. 

M.H.BecejiOBCKHH 6 hji He mnbKO nepeBOflqHKOM h KOMMeHTaTopoM co¬ 
qHHeHHH aHTHHHHX aBTopoB, HO H OpHTHHaJIbHHM HCCfleflOBaTCflCM npo6jieM 
hctophh HayKH. EMy npHHaflJiexHT psifl (JjyHflaMeHTaJibHhix pa6oT no hctophh 
M aTeMaTHKH, MexaHHKH h acTpoHOMHH. Oh Hanncaji pa6oTH — «EraneTCKaa 
Hayxa h rpeu.H5i» (1948 r.), «BaBnaoHCKaa MaTeMaTHxa» (1955 r.; no 
MaTepnajiaM aoktopckoh flnccepTauHH, 3amHmeHHOH b 1952 r.), «3Be3flHaa 
acTpoHOMHa UpeBHero Bocroxa» (1963), «ErHneTCKHe aeK3HH» (1969), «Keiuiep 
h raJiHjieH» (1972 r.), «KonepHHK h Hacnp afl-HHH aT Tycn» (1973 r.), 
«AcTpoHOMna op4>hkob» (ony6jiHKOBaHa noCMepTHO b 1982 r.) h ap. Oh hbtop 
H ayqHO-nonyjiapHux khht o 6 ApxHMefle, TioHreHce h KonepHHKe (b cohbtopctbc 
c K).A.BejiHM), no CBoeMy ypoBHio npeBoexoaamHx MHorae cyry6o HayqHHe 
HccjieflOBaHHa, o6o6maiomeH pa6oTH «OqepKH no hctophh TeopeTHqecKOH 

MeX3HHKH». 

OTpaflHO, hto H3flaHne BbinojiHeHHoro M.H.BecejioBCKHM nepeBOfla «AjihMa- 
reCTa» — BejiHaanmero acrpoHOMHqecKoro TpaKTaTa flpeBHOCTH, xotb h c 
6ojibiiiHM ono3aaHHeM, Bee ace cocToajioCb. 
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KAJIEHAAPb H XPOHOJiOrHS B «AJIbMArECTE» 
r.E. Kypmuic 

Pa3BHTHe MaTeM3THMeCK0H aCTpOHOMMM CTaJlO B03M0*HbIM JlMKUb nocne Toro, 
KaK yTBepawjioch npeacTaBjieHHe 06 aficoniOTHOH MaxeMaTHHecKOH uiKane 
BpcM£HH, no 3 BOJiflBLiieH cjjHKCHpoBaTh nonoaceHne jno 6 oro acTpoHOMHqecKoro 
co 6 wth 5 i oTHOCMTejibHO HCKOTopoH Ha^ajibHOH tohkh h onpeaenaTh npoMe*yTKH 
BpeMeHH Meacay Ha 6 /iK>aeHnsiMn. TaKasi uixana npeanojiaraeT Bhi 6 op eanHHUhi 
H3MepeHHB. ECTeCTBeHHOH aCTpOHOMHMeCKOM eflHHHUeii HBJISIIOTCSI CyTKH. UlKaJia 

6yaeT 3aaaHa b tom cnyqae, coin pa3pa6oTaH Meroa, no3BonaiomHH onpeaenaTh 
KOjumecTBO cyTOK, npoiueauiHX Meacay asyMa MOMOHTaMH BpeMeHH h < 2 . Bee 
KajieHaapHbie cncTeMhi, Hcnonh3yeMhie b 3 ctpohomhh, Tax hjih HHane peuiaiOT 
3Ty npo6/ieMy. Han6o;iee npocTbiM hb.ihctch MeToa cnjiouiHoro cqera cyTOK, 
npHHHTWM b Tax Ha3biBaeMOH K331M3HCKOM CMCTCMe, npeanoaceHHOii CKajinrepoM 
b XVI b., rae Kaxaue cyTKH nonyqaioT cboh a6conK>THHH HOMep JD. 

KaacHaapHaa CHCTeMa, ncnonb30BaHHaa b «AabMarecTe» ana onpeaenemia 
xpoHOjiorn mcckom ujKaabi, 6biaa HeHaMHoro cnoacHee. OHa ocHOBbiBaaacb Ha Tax 
Ha3biBaeMOM crnncTCKOM xaaeHaapc m ope Ha6oHaccapa. ErnneTCKHH roa, 
hmcbluhm nocToaHHyio npoaoa*HTeabHOCTb, cocroaa H3 365 cyTOK, noapa3ae- 
aaBUJHxca Ha 12 MecaijCB no 30 cyrox b KaacaoM naioc 5 aonoaHHTeabHbix 
cyTOK (onaroMCH), npn6aB^aBUJHXca b kohuc. TaKOH roa ynoTpe6aaaca b 
ZI pcBHeM ErnnTe KaK oCHOBa rpaacaaHCxoro xaaeHaapa Ha npoTaaceHHH Bcero 
ZInHacTHHecKoro nepnoaa (kohcu, IV-I tuc. ao h.o.) h 6bia 3anMCTBOBaH no3aHee 
oaaMHHCTHqecKHMH acTpoHOMaMH b KanecTBe yao6HOH xpoHoaoraqecKOH ean- 
HHu,bi ana nocTpocHHH MaTCMaTHqecKOii uiKaabi BpeMeHH 1 . Ero OTaHqHTeabHaa 
OCo6CHHOCTb — MaTCMaTHHCCKHM XapaKTep, HeCBa33HHOCTb C KaKHMH-an6o 
acTpoHOMnqccKHMH Ha6nioacHHaMH. Hanaao roaa b ernneTCKOM xaaeHaape 
CMcmanocb oTHOCMTeabHO xapaKTcpncTHqccKHX TOqex coaHeqHOro roaa Ha oaHH 
cyTKH 3a qcTbipc roaa. 

PlToncMCH h apyrnc ojuiHHHCTMqecKne acTpoHOMbi Hcnonh30BanH rpeqecKne 
OKBHBanCHTbi ana crnneTCKHx Ha3BaHHM Mecau,eB 2 : tot, cj)aocj)H, aTnp, xonax, 
th 6 h, mcxhp, 4>aMCHOT, (JjapMyTH, naxoH, nanHH, onncJiH, Mecope. HyMepau,na 
aHCH Ha npoTaxccHHH Mecau,a Sun a cnnouiHaa. 

HaqanbHaa onoxa (BBeaeHHaa, BepoaTHO, eme rnnnapxoM), OTHOCHTenbHO 
kotopoh Benca chct roaoB b xaneHaape riTOneMea, cooTBeTCTByeT HCTHHHOMy 
nonyawio b AncKcaHapnH 1-ro qnena Mecau,a tot 1-ro roaa Ha6oHaccapa, hto 
cooTBCTCTBy ct aaTC -746, (})CBp. 26, 12 h , cornacHO acTpoHOMnqecKOMy cqeTy 
roaoB b lonnaHCKOM KaneHaape. Bu6op onoxn o&bacHaeTCa FlToneMeeM b kh.III, 


1 O cxcMaTMwecKOM rpa*/iancKOM Kajiciwapc b apeuneM Emrrre cm. [Parker, 1950, p.7-8; 
liuKepMan, 1975, c.35-38; KypmuK, 1990, c.216^220]. 

B I'pciecKOM tckctc «AjibMarecTa», onyOjimcoBaimoM reiifepTOM [Hei I, II], iia3nannfl Mccapcn 
iiHinyTcn c npoiiHCiiOH fiyKiibi; rrra oco6eiinoCTb nojiymuia OTpa*eHne b riepcnoac H.H.BecejioBCKoro. 

© r.E.KypTHK, 1998 
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rji.7, c.98,99; oh yTBepxaaeT, hto nammaa rojibKO jiHmb c 3 toh flaThi ao Hero 

jjomuiH flpeBHHe Had;nofleHH5i 3 . 

B aHaJiorHHHOH CHTyaijHH HaxoflHjica, bcpohtho, yace rnnnapx [HAMA, 
p.320 ]; Bee Ha6jnoaeHH5i, UHrapyeMhie IlTOJieMeeM H3 apeBHHx oihcxob, npomjiH, 
no-BHflHMOMy, npeflBapHTejibHyio o6pa6oTxy rHnnapxa. 

B CBoen MoaH(J)HKau,HH apeBHeernneTCKoro xajieHaapa rimneMeH Hcnojih3yeT 
nojiyfleHHyio anoxy fljia onpeaeaeHHii MOMeHTa cmchh flaThi. OcHOBaHHa fljia 
ee BBefleHHs odcyxmaiOTCfl b kh.III, tji. 9, c.101,102. Ohh hocht hhcto 
acrpoHOMHHecKHH xapaxTep. CorjiacHO nmaeMeK), otcmct cyrax OTHOCHTeahHO 
ropH30HTa no Bocxofly hjih 3axofly CoJiHua (h CBH3aHHhie c 3 thm BocxoflHaa 
h 3axoflHaa anoxn cyrox) Heyflo6eH BCJieflCTBwe ce30HHbix h mnpoTHbix 
xojie6aHHii momchtob bocxoaob h 3axoflOB, Torfla xax npoxoacaeHHH Cojmira 
aepe3 MepHflnaH hmciot He3Ha*iHTeflhHhie otxjiohchhh ot cpeflHHx 3Ha*ieHHH 
(o6yaiOBjieHHhie cojihchhoh aHOMaaneH) h He 3aBncaT ot M3MeHeHHa reo- 
rpa(J)H«iecxOH nrapoTbi. Ho b 3anncax Ha6;nofleHHH, KOTopbiMH nojih30BajiHCh 
IlTOJieMeH h ero npeflmecTBeHHHXH, flaThi Hepeflxo cJwxcHpoBajiHCh b rpaxaaH- 
cxom xajieHflape, rfle 6huia npHHaTa ;ih6o 3axoflHaa cncTeMa (xax b ayHHhix 
xajieHflapax, rfle ochobhoc codbiTHe — nepsaa BHflHMOCTb cepna JlyHhi BeaepoM), 
jih6o BocxoflHaa cncTeMa (xax b flpeBHeeraneTexoM rpaxaaHcxoM xajieHflape). 
nepefl acTpoHOMaMH, t3khm o6pa30M, crosuia 3aaaaa npHBefleHHa Ha6jiK>aeHMM 
x eflHHOH anoxe cyrox. 

06e CHCTeMhi (socxoflHaa h 3axoflHaa) Hcnoah30Bajmch b ajuiHHHCTHaecxOM 
Eranre h TpeaHH napajmejibHO. ripn stom flHeBHbie Ha6jnofleHMfl npnxoflHJiHCb 
Ha OflHy h Ty *e flaTy, a HoaHbie flarnpoBajiHCb no-pa3HOMy: xax «aeHb n » 
b BOCxoflHOH cHcreMe h «aeHh n + 1 » b 3axoflHOH. Hto6h H3dexaTh 
HeonpeflefleHHOCTH, npHBOflmiH ode flaThi. Taxon npaxraxe caeflOBaa, ho-bhahmo- 
My, yxe rHnnapx 4 . riTOJieMeH npHBOflHT mhoto abohhhx flaT ™na «Mecau, 
N , aeHb n/n + 1», npnaeM TOflbxo aaa hohhhx Had^iOfleHHH. nepBoe hhcjio b 
hhx odo3HaaaeT HOMep flHa b emneTCxoM Mecaue, ecjiw caHTaTb ahh ot Bocxofla 
CojiHU,a. BTopoe hhcjio 03HaaaeT, hto b 3 axoflHOH chctcmc HO«ib, o xoTopon 
HfleT peab, othochtch x cyTxaM c HOMepoM n + 1. nmaeMeH, xax acHTejih 
ErHirra, b CBoew noBceaHesHOH npaxTHxe, hccomhchho, noab30Bajica apeBHe- 
enmeTcxHM xajienaapeM, b xotopom aaTa H3MeHsuiacb npn Bocxoae Cojmira. 
noaTOMy b «AjibMarecTe» fljia flHeBHbix (h HexoTopbix hohhhx) HadjirofleHHH 
flaThi Bceraa npHBOflaTca b bocxoahoh chctcmc. 


3 Coo6meHMe ITrojieMea noaiBep*aaeTca xjiHHOnHCHbiMH mctohhmkemm. CaMbin paHHMH — 
DaBHjioHCKHii acTpoHoMMHecKHH jjHeBHHK, coflep>xamHH 3anncn Ha6.iwaeHMH, aaTMpyeTca -651 r. 
[Sac/is, Hunger, 1988, p.42-46], ho xpoHOflonmecxH (JiMKCMpoBaHHbie Ha6jiK)«eHHa npoH3BOflnjiHCb, 
BepoaTHO, y*e b cepeflHHe VIII b. ho h.3. [LBAT, P.XXXI], HonojiHHTeJibHoe noflTBep*fleHHe 
3T0My — Tpw BBBHJIOHCKHX JiyHHbLX SaTMeHHH, KOTOpble npHBOflHT IlTOfleMeH (kh.IV, rfl.6), 

naTHpyeMue 27 h 28 roflaMH apw Ha6oHaccapa (-720 MapT 19; -719, Mapi 8; -719, cem. 1). 
Mojxho flyMaTb, hto c cepeflHHw VIII b. ao h. 3. Ha6juofleHHa b MeconoiaMHH xpoHOjiorHHecxH 
(})HKCHpoBajiHCb, Tax hto acTpoHOM 6oflee no3flHero BpeMeHH Bceraa mot cxa3aTb, Kaxoe hhcjio cyrox 
npoiuno ot HHTepecyiomero ero flpeBHero Ha6.iK)fleHHa ao ero anoxn. 06cy*fleHHe flaHHOft npo6fleMbi 
cm. [Toomer, 1988, P.359-360; KypmuK, 1989, c.41-42]. 3pa Ha6oHaccapa nrpajia, no-BHAHMOMy, 
Ba*Hyio pojib b HcropHH He rojibxo aHTHHHofi BCTpoHOMHH, ho h caMofi MeconoiaMHH [Hallo, 
1988]. 

B 3flJIHHHCTHHeCXHH nepHOfl ABOHHble flflTHpOBXH ynOTpe6fl«JIHCb H B He CBa3aHHbIX c 
acTpoHOMHeft o6flacTax [HAMA, p.1068]. 
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y FlTOJieMefl Heo6xoflHMO Tax>xe paaaHnaTb damupooKu HaGaioaeHHH h 
nepecHumanHbie aaThi, CBH3aHHhie c Heo6xoaHMOCThio npoH3BOflHTh bbihhoichhsi 
no TadanuaM. Ha6jnoaeHHSi ^arapyiOTCH, xax npaBuno, c Hcnojih30BaHHeM jih6o 
B ocxoflHOH cHCTeMbi, jih6o aBOHHhix jjaT. nojiyaeHHafl ace snoxa Hcnojih3yeTCH 
TOJIhXO npHBeaeHHfl 3a(J)HKCHpOBaHHhIX B HCTOHHHXaX flaT K eflHHOH 

xpoHojiorHnecKOH mxajie c (JjHKCHpoBaHHHM HanajioM (othochtcjibho Koroporo 
b Ta6jiHu,ax yxa3aHhi nojioaceHHsi Cojmu,a, JlyHhi h miaHeT). nojiyaemiasi 
snoxa — 3 to 4>ynaaMeHTajibHaH snoxa Bcex nTOjieMeeBhix aijjeMepiw 5 . 

Tofl HadniOfleHHH FItojicmch onpeaejiaeT flByMsi cnocodaMH — name Bcero 
xax cooTBeTCTByiomHH roa apu Ha6oHaccapa, ho HHoraa Taxjxe xax roa 
npaBjieHHa xaxoro-;iH6o u,apa. IlocjreflHHH cnoco6 npeanoJiaraeT HaJiHune cnncxa 
napei!, rae 6hjih 6h yxa3aHbi roflbi hx npaBaeHHa. Taxon cnncox, H3BecTHhiH 
noa Ha3B3HHeM «U,apcKoro K3H0Ha», bkjhomch IlToaeMeeM b ero «noapynHhie 
Ta6jiHu,hb>. B HeM ajia xaxmoro naps yxa3aHO u,eaoe hhcjio aeT npaBjiemisi b 
enineTCKHx roflax h mhcjio aeT, cooTBercTByiomHx xOHny npaBaeroia u,apa ot 
Haaaaa spw Ha6oHaccapa. 

FlepBbiH roa npaBaeHHa xaxmoro u.apa, Hacxoabxo moxcho cyaHTb no 
He33BHCHMbiM HCT0HHHK3M, HaMHHaaca 1-ro HHCaa Mecau,a TOT Toro roaa, B 
xoTopoM aeiicTBHTeabHO Haaaaocb npaBaeHwe, to ecTb roa, He noaHocrbio 
npojKHTHH napeM, b stom cnncxe cawTaaca nepBbiM roaoM npaBaeHHa 
caeayioinero napa [Halma, 1822, p.139-143] 6 . 

Mhi npuBoaHM 3aecb coBpeMeHHyio peKOHCTpyxu,Hio «U,apcxoro xaHOHa», 
BbinoaHeHHyio Zlac.TyMepoM [PA, p.ll]. Ee Ha3Ha*ieHHe — o6aemHTb 
npeo6pa30BaHne yxa3aHHhix IlToaeMeeM roaoB npaBaeHHa b roabi spu 
Ha6oHaccapa, h Haxo^aeHHe cooTBercTByiomHx aaT no loanaHcxoMy Kaaenaapio. 
B Ta6anue aaHu HMeHa uapeft b tom BHae, xax hx npHBOanT ITroaeMeft, h 
hx pyccxne axBHBaaeHTbi 7 . roabi, npomearane ot Haiaaa apw Ha6oHaccapa, 
cooTBeTCTByiOT xoHuy npaBaeHHa aaHHOro uapa. Ta6anua He npeTeHayeT Ha 
HCTopnaecxoe npaBaonoao6ne h cay*HT Toabxo aaa yaodcTBa HHTaTeaa b pa6oTe 
c TexcTOM «AabMarecra» h apyrHMH pa6oTaMH FlToaeMea. 


K coacaaeHHio, cahhctbchhasi n3BecTHas hsm pa6oTa no MCropMM xajienaapa b *AjibMarecTe» 
Ha pyccKOM H3biKe [IUniuieecKuu, 1988] coaepaorr pan npnHnnnMajibHO ouim6ohhmx nojio*eHMH. 
Tax, A.B.UInnjieBCKHH yTBepacaaeT, hto nroaeMeft ncno,ib30Baji ana flampoBKH Ha6aioaeHHii Taxyio 
MO«H(J)HKanHK) apeBHeerwneTCKoro xaaeHaapa, b kotopoh aaTa M3Menaaacb b nojiaeHb. Ha 3 tom 
ocHOBaHHH oh wcnpaansieT* npHBeaeHHyio rhwieMeeM aaTy oceHHero paBHoaencTBMa (kh.III, rji.I, 
c.80,91) c 9-ro Ha 8-e ampa, He 3aMenaa npw 3 tom, hto ecjiH npunaTb ero rnnoie3y, to b 
♦A jibMarecTe* Heo6xoawMO 6yaeT H3MeHHTb h Hecxoabxo apyrax «aT HafijiwaeHMft nmneMea h 
rwnnapxa, a hmchho Te, hto nonaaaKyr b npoMexcyrox ot Bocxoaa Co.iHiia pp nojiy^Ha (nanpHMep, 
«aiy HafijnoaeHMa CojiHpa, npHBeaeHHyio b kh.V, ra-3, c.139 c 25-ro na 24-e ^aMeHora, h pan 
flpymx). Heo6xoflMMOCTb HcnpaajieHHH omaaaeT, ecjiH aonycTMTb, hto yxa3aHHbie aaTbi npMBeaeHbi 
b BocxoflHofi cHCTeMe. A.B.LUnmieBCKHH Taioxe ouih6ohho nojiaraeT, hto rHnnapx b eraneTcxoM 
xajienaape Hcnojib30eaji noayHOHHyw CHCTeMy cyrox. Ouiu6oHHOCTb 3Toro yTBepxcaeHHa craHOBHTca 
acHOtl, ecjiH npoaHajiM3npoBaib 11 -jicthhh MHTepBaji Meacay npoBeaeHHbiMM t nnnapxoM m6mo- 
aeHHHMH BeceHHHx paBHoaeHCTBHfi 27 Mexwpa 32 roaa III nepwoaa Kajiwnna (-145, Mapi 24) h 
29 Mexnpa 43 roaa aroro ace nepHoaa (-134, Mapr 23). B HacroaiueM npuMenannH mm Mcnouib30BajiM 
MaTepHaabi, jiio6e3Ho npeaocTaBjieHHbie b Hauie pacnopaacenne K).A.3aBeHarHHbiM. 

CoBpeMeHHoe H3aaHHe cm. [Usener, 1898, S.438-455]. CoxpaHHjiocb Hecxojibxo BapwaHTOB 
♦Uapcxoro xaHOHa» 6ojiee no3aHero BpeMeHM h oanH 6oaee paHHHfi, ho cvcibHO OTjiMHawiuMHca or 
BxaiOHeHHoro b «noapyHHbie TafijiMpbi* [HAMA, p.1025-1026; PA, p.10, n.12]. noao6Hbie cnwcxH 
b aajibHefimeM peryjiapHO npoaJieaajiMCb BnaoTb ao BH3aHTMiicxofi anoxw. 


H to h apyroe mm npHBoawM no [ BwcepMOH , 1975, c.106-107], HMeHa pmmckmx MMneparopoB 
aawTca b o6mhhom aatMHcxOM HanncaHHH. 
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IlpujioxceHux 


«KaHOH u;apeH» nraneMeH 





Toflbi 

roflbi 

Haia Hanajia 

Ho- 

ripaBmejib 

npHHSTaa (JwpMa hmchh 

npaB- 

OT 3pbl 

npasjieHHsi 

Mep 



jieHMfl 

Ha6o- 

B KXJIMaHCKOM 





Haccapa 

KajieH/jape 

i 

2 

3 

4 

5 

6 


U,apn [Acchphh h BaBanoHa] 1 




i 

Nabonassaroy 

Ha6oHaccap (Ha6y-Haunp) 

14 

14 

-746 <|>eBp. 26 

2 

Nadfoy 

Ha6y-HaflHH-3epn 

2 

16 

-732 4»Bp. 23 

3 

Khinzeros kai Poroy 

yKMH-3ep h riyay (THrjia-ma- 
jiacap HD 

5 

21 

-730 (JreBp. 22 

4 

Iloylaioy 

Yayaaii (CajiManacap V) 

5 

26 

-725 $eBp. 21 

5 

Mardokempadoy 

Mapflyx-aruia-HflflHH II 

12 

38 

-720 4*esp. 20 

6 

Arkeanoy 

ApxeaH (CaproH ID 

5 

43 

-708 (J*Bp. 17 

7 

abasfleyta 

MexcflyuapcTBMe 

2 

45 

-703 (J>eBp. 15 

8 

Biliboy 

BeJI-n6HM 

3 

48 

-701 (Jte B p. 15 

9 

Aparavadioy 

Aimuyp-HaflHH-uiyMM 

6 

54 

-698 <J>eBp. 14 

10 

Rhegebeloy 

Hepraji-yuie3M6 

1 

55 

-692 4>OBp. 13 

11 

Mesesimordakoy 

Myine3n6-MapayK 

4 

59 

-691 (JteBp. 12 

12 

abasileyta 

MeiKayuapcTBue 

8 

67 

-687 (Jje B p. 11 

13 

Asaradinoy 

AcapxaftaoH 

(Aimuyp-axHOTMHa) 

13 

80 

-679 (}>eBp. 9 

14 

Saosdoykhlnoy 

IUaMaui-uiyM-yKMH 

20 

100 

-666 (])eBp. 6 

15 

Klneladinoy 

KaHnajiaHy 

22 

122 

-646 4>eBp. 1 

16 

Nabopalassdroy 

Ha6onanacap 

21 

143 

-624 bhb. 27 

17 

Nabokolassaroy 

HasyxoaoHocop n 

43 

186 

-603 bhb. 21 

18 

Illoaroyddmoy 

AMeJib-MapayK (ABHMeaex) 

2 

188 

-560 bhb. 11 

19 

Nerigasolassaroy 

HepMMMCcap 

4 

192 

-558 BHB. 10 

20 

Nabonadioy 

Ha6oHMfl 

17 

209 

-554 bhb. 9 


1 

UapH nepcoB 




21 

Kyroy 

Kwp 

9 

218 

-537 bhb. 5 

22 

Kambysoy 

KaM6n3 

8 

226 

-528 BHB. 3 

23 

Dareioy protoy 

ZlapnH I 

36 

262 

-520 BHB. 1 

24 

Xerxoy 

Kcepxc 

21 

283 

-485 sex. 23 

25 

Artaxe'rxoy protoy 

Apiaxcepxc I 

41 

324 

-464 flex. 17 

26 

Dareioy deyteroy 

HapMfi II 

19 

343 

-423 flex. 7 

27 

Artax^rxoy deyteroy 

ApTaxcepxc 11 

46 

389 

-404 flex. 2 

28 

tlkhoy 

Ox (ApTaxcepxc III) 

21 

410 

-358 hos6. 21 

29 

Arogoy 

Ape 

2 

412 

-337 hos6. 16 

30 

Dareioy tritoy 

Haptift IH 

4 

416 

-335 hos6. 15 

31 

Alexandroy 

Maked6nos 

AaexcaHap MaxeflOHcxHH 

8 

424 

-331 hos6. 14 
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Ho- 

Mep 

IIpaBHTejib 

npHHaTaa cpopMa umchh 

roAbi 

npaB- 

jieHn« 

roam 

Ha6o- 

Haccapa 

^aTa Hanajia 
npa&neHHK 

B KVlMaHCKOM 
KajieHAape 

1 

2 

3 

4 

5 

6 


MaKe^OHCKHe papn 






32 

Philippoy toy met’ 

OvuiHnn Appnaefl 

7 

431 

-323 

hoh6. 

12 


Alexandron tin ktisten 







33 

Alexandroy heteroy 

AaexcaHflp II 

12 

443 

-316 

hoh6. 

10 

34 

Ptolemaioy Lagoy 

IlTOjieMeM I JIar 

20 

463 

-304 

ho»6. 

7 

35 

Philadelphoy 

IlTOjieMefl II tPmiafleawJj 

38 

501 

-284 

hos6. 

2 

36 

Evergetoy 

ITrojieMefl III SBepreT I 

25 

526 

-246 

OKT. 

24 

37 

Philopatoros 

IlTOjieMefl IV <t>n.ionaTop 

17 

543 

-221 

OKT. 

18 

38 

Epiphanoys 

ITrojieMefl V 3nn(paH 

24 

567 

-204 

OKT. 

13 

39 

Philometoros 

ITrojieMefl VI OmioMerop 

35 

602 

-180 


7 

40 

Evergetoy deyteroy 

ITrojieMefl Vin 3BepreT n 

29 

631 

-145 

ceHT. 

29 

41 

Soteros 

IlTOjieMefl IX CoTep n 

36 

667 

-116 

ceHT. 

21 

42 

Dionysoy neoy 

IlTOjieMefl XII AajieT 

29 

696 

- 80 

ceHT. 

12 

43 

Kleopdtras 

KjieonaTpa VII 

22 

718 

- 51 

ceHT. 

5 


UapH 

PHMJIHH 






44 

Augustus 

AmycT 

43 

761 

- 29 

aBr. 

31 

45 

Tiberius 

Tn6epHfl 

22 

783 

14 

aBr. 

20 

46 

Gaius 

Kajiwryjia 

4 

787 

36 

asr. 

14 

47 

Claudius 

KjiaBAHfl 

14 

801 

40 

aBr. 

13 

48 

Nero 

HepoH 

14 

815 

54 

aBr. 

10 

49 

Vespasianus 

BecnacwaH 

10 

825 

68 

aBr. 

6 

50 

Titus 

Tht 

3 

828 

78 

aBr. 

4 

51 

Domitianus 

aOMMUMaH 

15 

843 

81 

aBr. 

3 

52 

Nerva 

Hepiia 

1 

844 

96 

MIOJIb 

30 

53 

Trajanus 

Tpaim 

19 

863 

97 

HlOJIb 

30 

54 

Hadrianus 

AapuaH 

21 

884 

116 

MIOJIb 

25 

55 

Antoninus 

Ahtohmh IImA 

23 

907 

137 

MIOJIb 

20 


PaccMOTpHM flBa npHMepa bmhhcjichhh. 

1. HawTH rofl no ape Haffcmacapa, cooTBeTCTByiomHH nHTOMy rosy 
npaBJieHHH uapa Ha6onajiacapa (kh.V, rji.14, c.161). K roaaM ot aphi 
Ha6oHaccapa ao Hawaaa npaBaeHHH Ha6onaaacapa, npnBeaeHHOM b CToa6u,e 5 
b npeaHaymen CTpoxe, npw6aBHM 5; noaynaeM 127, b nojmoM coraacnn c 

TeKCTOM. 

2. OnpeaejiHTb aaTy 33tmchhh JlyHbi, Ha6aioaaBmerocH, coraacHO IlToaeMeio 
(kh.IV, ra.6, c.119), bo btopoh roa npaBaeHHH MapaoKeMnaaa (Mapayx-anaa- 
naaHH II) c 15-ro Ha 16-e hhcao Mecau,a cJjaMeHOT 3a 31/2 paBHoaeHCTBeHHhix 
waca ao noayHOHH. Ilpn onpeaeaeHHH aaT no loanaHCKOMy KaJieHaapio 
Heo6xOaHMO nOMHHTb, HTO rOAbl, HOMepa KOTOpbIX H&JIZ TCH Ha 4, BHCOKOCHbie, 
ocTaabHhie — npocThie. CoraacHO Ta6aHu.e, Hanaao 1-ro roaa npaBaeHHH 
MapaoxeMnaaa npHxoawTCH Ha -720, (J>eBp. 20, noaaeHb b AaexcaHapHH. Toa 
BHCoxocHbiH h, 3H3HHT, HaHaaoM 2-ro roaa npaBaeHHH 6yaeT -719, 4>eBp. 19, 
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nojweHh. Ot Havana KWinaHCKOro roaa ao Haaajia eraneTCKoro nponuio, t3khm 
o6pa30M, 49 d 12 h . Mecau (JjaMeHOT — ceAbMon b eraneTCKOM Kajieaaape, KpoMe 
Toro Hy*HO ynecTb, hto b abohhhx flampoBKax hohhhx Ha6jncweHHH nepBoe 
hhcjio o6o3Ha»iaeT HOMep aha b eraneTCKOM Mecaue npn OTcneTe AHen ot 
nojiyAHA. noaTOMy ot Hanajia ernnercKoro roAa ao yica3aHHoro MOMeHTa 
cepeAHHhi jiyHHoro 3aTMeHHa nponuio 30 d x 6 + 14 d + 8;30 h = 194 d 8;30 h , a ot 
Hawajia TeKymero KuinaHCKoro roAa 49 d l2 h + 194 d 8;30 h = 243 d 20;30 h , wto 
cooTBeTCTByeT 1 ceHTfl6pa 8 . TaxHM o6pa30M, AaTa HafwnoAeHHa no lOjinaHCKOMy 
xajieHAapio: -719, ceHT. 1. 

AjibTepHaTHBHbiH (6oJiee npocron h HaAexcHhiH) cnoco6 onpeAejieHHa AaThi 
no lOjinaHCKOMy KajieHAapio npeAnojiaraer HaxoameHHe lojinaHCKOH AaThi JD no 
h3bccthoh AaTe ot apw Hafxmaccapa 9 c nocjieAyiomHM nepexoAOM k lOjinaHCKOMy 
KajieHAapio. 

KpoMe erwneTCKoro Kajieuaapa, BaxcHyio pojih b «AjibMarecre» nrpaeT Tax*e 
p«A Apyrnx KaJieHAapHhix chctcm. HepeAKO b hcm npHBOflHTca ABOHHbie hjih 
Aaxe TpoMHbie aathpobkh Ha6jiK>AeHHH. Kax npaamio, FlTOjieMeH CHanaJia 
npHBOAHT AaTy, 3aCj)HKCHpOBaHHylO B HCTOMHHKe, H JIHIUb 3aTeM 3KBHB3JieHTHylO 
eft AaTy no ernneTCKOMy KajieHAapio. KpaTKO paccMOTpHM KaJienAapH, 
ynoMHHaeMhie b «AjibMarecTe». 

P«A Ha6jnoAeHHH flarapyerca c Hcnojib30BaHHeM sjieMeHTOB acJiHHCKoro 
rpa*AaHCKoro jiyHHO-cojiHewHoro Kajieimapa. B Acjinnax toa HanwHajica c nepBhiM 
HOBOjiyHneM nocjie jieTHero coJiHuecroaHHa h cBa3hiBajica c hmchcm aojukho- 
cthoto JiHua apxoHTa—3nOHHMa, npHCTynaBiuero k HCnojiHeHHio cbohx o6a3aH- 
Hocreft b Haaajie roAa 10 . Haaajio Mecaua coBnaAajio c HeoMeHHeft — nepBoft 
BHAHMOCTbio cepna JlyHhi nocjie 3axoAa CojiHua. Cootbctctbchho cyTKH 
HaaHHaJiHCb Taxxce c 3axoAOM CojiHua. Hto6h yaepacaTb Hauajio roAa b6jih3h 
jieTHero cojiHuecroaHHa, BcraBjiajica AonojiHHTejihHhift TpHHaAuaTuft Mecau. 
noaTOMy toa mot coAepxaTb 12 hjih 13 jiyHHbix MecaueB. OAHaxo HHKaxoro 
npaBHjia, peryjmpyiomero sth bctabkh — HHTepxa jiauhh , He cymecTBOBajio. 
AcJiHHaHe Hcnojib30BajiH cjieAyiomHe Ha3BaHna MecaueB: reKaTOM6HOH, Me- 
TarnTHHOH, 6o3apomhoh, nnaHencHOH, MeMaxTepnoH, nocimeoH, raMejiHOH, 
a HTCCTepHOH, 3JIH(J)e6ojIHOH, MyXHHHOH, TaprejIHOH, CKHpO(J)OpHOH; HeKOTOphie 
H3 3THX Ha3B3HHH npHBOAHT IlTOJieMeft. 

Okojio 30 Ha6;iiOAeHHH AaTHpyeTca c noMOmbio Tax Ha3biBaeMbix uhkjiob 
Kajinnna. JIyHHO-ccuiHe«iHbift KaJieHAapHbift uhkji npeanojiaraeT onpeAejieHHoe 
COOTHOUieHHe Me*Ay WHCJIOM COJIHCMHhlX TOAOB H COOTBeTCTBylOmHM HHCJIOM 
jiyHHbix MecaueB. KpoMe roro oh TpeOyeT, mto6h BCTaBKH AonojiHHTejibHhix 
MecapcB h nepeAOBaHHe nojiHhix h nycThix (cootbctctbchho no 30 d h 29 d ) 
MecaueB npoH3BOAHjiHCb crporo no onpeAejieHHhiM npaBHjiaM. FIocjieAHee 
TpeOoBaHHC, OAHaKO, He aBjiaerca o6a3aTejibKhiM. B MeconoTaMHH, HanpHMep, 
npoAOJi>KHTejibHOCTb Mecapa Ha npoTa jkchhh 19-JieTHero unxjia onpeAejiajiacb 
hc TcopeTHwecKH, a HenocpeACTBeHHO Ha6jnoAeHHeM; sto 3HaneHHe 3aTeM 

Ecjih H3BecTHO anc.no flnen, npomefliuvix ot naaajia tojinancicoro rofla ao nirrepecyiomen Hac 
;iarbi, to cooTBCTCTByioiUHe Mecsn n ancno jienco yCTaHoonTb npn noMomn Tafijinnbi ajis caera 
Alien b lojinaHCKOM rOAy, npnBOAnMOn bo mhoibx n3Aannax no ncropnn icajieiiAapa. Cm., HanpnMep, 
\Kjmmmuuh, 1985, c.317]. 

CooTBeTCTByiomne Ta6jiniibi mojkho Han™ b pa6oTe [Schram , 1908, S. 182-189]. 

10 CnncoK acpniiCKMX apxoHTOB cm. [BuxepMan, 1975, c.204-205; Samuel, 1972, p.195-237]. 

11 noApo6nee 06 acpmicxoM Kajieimape cm. [BuKepMan, 1975, c.29-33; Samuel, 1972, p.57-64]. 
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<J)HKCHpoBanocb b flHeBHHKax Hafi^iOAeHHH [Bah-dep-Bapden, 1991, c.160; 
HAMA, p.622]. C noMomwo xaueHaapHux uhktob rpenecxHe acTpoHOMbi 
CTpeMHjiHCb ycTaHOBHTb npocryxj cxeMy ana nepeaoBaHHH ayHHux MecaueB, 
SKBHBajieHTHyro enmercxoMy xaroHuapio, hto6u 3aaaTb jiHHeHHyio mxauy 
BpeMeHH. 

LJhkjih Kaumina npoaoaacaxjT TpauHUHK), HanaTyx) Mctohom, otkphbidhm 
(B epoaTHO, He 6e3 noMomw BaBmioHcxoft acrpoHOMHH) h BBeamuM b 
ynoTpe6aeHHe b Ac£nHax 1 9-jisthhm ayHHo-cojraenHHH umca, b ochobc xoToporo 
6uro cooTHomeHHe: 19 y = 235 m = 6940 d (tyrcwaa l y = 365i4 d + i/76 d ). 06mee 
hhcto BCTaBOK b 3tom uuxae paBHarocb 7 (Tax xax 235® = 19 x 12 m + 7 m ), 
micro ncwHbix MecaueB 125, a nycrux 110 (Tax nro 125 x 30 d +110x29 d =6940 d ), 
h 3a Hanaro nepBoro uhkto (xax yTBep^xaaxiT rpenecxne hctohhhxh) 6buia 
npHHHTa aaTa cojihucctohhhh -431, HK)Hb 27 (Ha6ax)aaBmerocH b A(J)HHax npH 
apxoHTe AnceBfle Mctohom h Ebxtcmohom) ; b a<j)HHCxoM xaroHuape 3 toh aaTe 
cooTBeTCTBOBaro 13 cxnpocJjopHOHa. flaTa 13 cxnpoiJjopHOHa CBHaeTejibCTByeT o 
tom, hto Hanaro unxaa He coBnaaaro c HanaroM jiyHHoro Mecaua. OTCioua 
B03HHxaeT npodreMa onpeaeroHHH HanaubHoii tohxh b uhkto MeTOHa, noapo6HO 
o6cy*aaBmaaca b aHTepaType. OHa pemaerca, ecnn npeanoroacHTb, mto aaTy 
cojiHuecToaHHa Mctoh Ha&rnoaau Ha caMOM aero He b cbh3h c 19-jicthhm 
uhxjiom, a ana (JiHKcauHH onpeaejieHHoii tohxh couHenHoro roaa npn nocTpoeHHH 
CBoefi napanerMbi [HAMA, p.622]. Ilo 3TOMy Bonpocy cm. Taxxe [Samuel, 
1972, p.44-45; Hbiomou, 1985, c.102-104]. 

B cBoeM xauenaape Mctoh Hcnoub30Bau acJiHHCKHe Ha3BaHHa MecaueB. 
Hnnero HeH3BecTHO o npHHaTOM hm nopaaxe HHTepxaaauHH h npasmie 
aepeaoBaHHa noJiHwx a nycrux MecaueB Ha npoTaaceHHH unxaa. 

no MHeHHio flx.TyMepa [PA, p.12, n.18; p.2ll, n.62], b «AubMarecTe» 
(xh.IV, wi.ll) TpH jiyHHwx 33TMeHHa aaTupyiOTca b xaronaape MeTOHa. 
noapofeee o xajieuaape MeTOHa h ero aeaTeubHOCTH xax acTpoHOMa cm. 
[Toomer, 1974(1); Bowen, Goldstein, 1988]. 

Karonn npH co3aaHHH CBoero unxjia hcxouhu H3 npHHaToro Mctohom 
cooTHomeHHa Mexay hhctom couhchhux roaoB h hhctom jiyHHux MecaueB 
(19 y = 235 m ) h 6oroe tohhoh BeuHHHHu cojmeaHoro roaa (l y = 365i/4 d ). 1 1to6h 
UHXji Bxuronau ueroe hhcto UHeii, oh yneTBepua BeannHHu b cooTHomeHHH 
MeTOHa: 4 x 19 y = 76 y = 940® = 27759 d = 4 x 6940 d - l d . npoaoaacHTeub- 
HocTb unxaa cocTaBmia, TaxHM o6pa30M, 76 aeT. H 3 940 MecaueB, BxoaamHx 
b Hero, 28 6huh HHTepxaaauHOHHUMH, no 7 Ha xaxaue 19 aeT. 3a Hanaro 
«roua 1» nepBoro unxaa 6uaa npHHHTa aaTa -329, HioHb 28, OTMenaBmaa 
HOBOJiyHHe (1 cxnpoijjopHOHa, coraacro atJwHCKOMy xaaeHaapx)), HenocpeacT- 
BeHHo caeayiomee nocue coaHuecroaHHa b yxa3aHHOM roay. 3Ta aaTa 
onpeaeaaeTca Ha ochobc aaT Ha6aioaeHHH, npnBonHMux b «AabMarecTe». 
CoruacHO nocaeaHeii oueHxe, Hanaro nepBoro unxaa Kaumina hmcjio b 
KiuHaHcxoM xajieuaape aaTy -329, HK>Hb 29; cm. [Goldstein, Bowen, 1989, 
p.281,292, n.46]. B «AjibMarecre» Ha6uioaeHHH aaTHpyiOTCH I, II h III unxaaMH 
Kaumina, HanHHaBmHMHca cootbctctbchho b -329, -253 h -177 roaax. KaacauH 
roa b umcue HMeji cboh oco6uh HOMep ot 1 ao 76. HanauoM Mecapa cnHTauacb, 
no-BHaHMOMy, HeoMeHHa, xax y MeroHa (stot Bonpoc ocraeTca cnopHHM), a 
anoxoH cyrox — 3axoa Coroua. Kauunn b cbocm xaueHaape Hcnoab 30 Baji 
a(J)HHCxHe H33BaHna MecaueB. TonHo Tax xe nocrynauH 3JuiHHncTHnecxne 
acTpoHOMH, HanpHMep, THMOxapnc, oaHaxo rnnnapx coeaHHHji uhxjih Kaannna 
c enineTCXHM xaueHaapeM. IJhxuh Kaannna oh Hcnoub30Bau TOUbxo ana cneTa 
roaoB. ConeTaHHe roaoB Kajiwnna, c^nxcnpoBaHHux OTHocHTeabHo coaHuecro- 
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9hhh, h enineTCKHx toaob, CMemaroiaHxca oniocHTejibHo xapaxTepHCTHHecxHX 
TOMex rojia, momo npHBoaHTb k omHSxaM b onpeaejieHHH HOMepa roaa. Taxoro 
pofla omH6xa Ha caMOM aeae BCTpenaeTCfl b «AjibMarecre» (xh.IV, r;i. 11) [PA, 
p.13, 215, n.72; p.244, n.13; UlmuieecKuu, 1988, c.150] (cm. Taxace 
XOMMCHT. 77 XH.IV) 12 . 

BoceMb Ha6/nofleHHH aaTHpyxjTca no xaiienaapro J[hohhch 9. Cor/iacHO 
pexoHCTpyxpHH A.Bexa, nepBbifi roa apw J1 hohhch 9 HanHHajica b aeHb jieTHero 
ccwiHpecT09HH9, KwmaHCxaii aaTa -284, HK)Hb 26. B xaaeHaape Hcno;ib30Bajiacb 
BocxoflHaa cncTeMa. Foabi c HOMepaMH 4n, 4n + 1 h An + 2 coaepacajm no 
365 d , a roflbi An + 3 — no 366 d . CpeaHaa npoaoaacHTeabHocrb roaa paBHsuiacb, 
TaxHM o6pa30M, 365i/t d . Toa noapaaaeaaaca Ha 12 MecapeB, hmcbhihx Ha3BaHH9 
3HaxoB 3oanaxa. M 3 sthx MecapeB nepBbie 11 6biaH no 30 d xaxaHH, a 
nocaeaHHH (BaH3Hepbi) 35 d turn 36 d 13 . 

Tpn iuiaHeTHbix Ha6aioaeHHfl (xh.IX, ra.7) aaTHpyioTCfl b xaaeHaape 
XaaaeeB, cooTBe-rcTByiomeM CeaeBXHacxoMy xaaeHaapw, ncnoab3yeMOMy Ba- 
BHaoHcxHMH acrpoHOMaMH. 3tot xaaeHaapb ocHOBbiBaaca Ha 19-aeTHeM 
ayHHO-coaHenHOM pnxae c ceMbio BCTaBxaMH aonoaHHTeabHbix MecaneB, 
npoH3BoaHBmHMHCfl b 1 -h, 4-ft, 7-h, 9-d, 12 -h, 15 -h h 18~fi roaM uHxaa. 
HanaabHaa anoxa, npHMeHaBmaaca BaBaaoHCXHMH acrpoHOMa mh, cooTBeTCTBo- 
Baaa 1 HHcaHa roaa, b xoTopwft Haaaaocb npaBaemie CeaeBxa I, hto 
paBHOCHJibHo b roaHaHCxoM xaaeHaape aaTe -310, anpeab 3. Ho b «AjibMarecre» 
npHMeHaeTca He BaBHaoHcxHH, a chphhcxhh BapwaHT ceaeBxnacxoro xaaeHaapa, 
HaaHHaBmeroca b Mecape THmpH (-311, oxTa6pb 1). Bmccto BaBHaoHcxnx 
IlToaeMeH Hcnoab3yeT MaxeaoHCxne Ha3BaHH9 MecapeB, cnncox xoropwx cm. 
[BuKepMan, 1975, C.16]. Hanaro Mecapa onpeaeaaaocb npaMUM Ha6aioaeHHeM 
HeoMeHHH, a Hanaro cyTox — 3axoaoM CoaHua 14 . 

OaHo Ha6aioaeHHe (xh.VII, ra.3) aarapyerca b bh(J)hhcxom xaaeHaape — 
pa3H0BnaH0CTH roaHaHcxoro xaaeHaapa, b xotopom Hanaro roaa cooTBeTCTBOBaao 
aHio po*aeHHa HMnepaTopa ABrycTa, 23 ceHTaOpa, h Hcnoab30Baaacb MecTHaa 
CHcreMa Ha3BaHHH Mecanes 15 . 


2 CorjiacHO [ Waerden, 1984(1)] Hanajio Mecapa b hhk.ic Kaannna coBnaaajio co cpe/jHHM hjim 
mctmhhwm HOBOjiyHMeM, coniacHO [Goldstein, Bowen, 1989] — c atom, npeauieCTByiomMM hcomchmm. 
Bonpoc 06 anoxe cyrox Taxxce TpaxTyeTCH no-pa3HOMy. Tax, Ban-pep-Bap/ien, oCHOBbiBaacb Ha 
onMcaHMM reMMHa [Manitius, 1898, S. 120-123], noJiaraeT, hto b pmoiax Kajiwina pe«b MfleT He 
o Ha6jnoAaeMbix acipoHOMHHecxMx cyixax (ot 3axo,ua ;io 3axoaa), a o cpeanMx cyTxax, paBHbix 
1/30 nacTM cpeaHero CMHoaiwecxoro Mecapa. Iloao6Hbie e;iHHMubi b sto ate BpeMH npuMeHsmucb 
b MeconoTaMcxott acrpoHOMHM, a no3AHee b cpeaHeBexoBOH mhamhckom acTponoMMH [Waerden, 
1984(1)]. 3ia TOHxa 3penna ocnapMaaeTCs O.Heiire6ay3pOM h flxc.TyMepoM. [HAMA, p.617; PA, 
p. 12-13], 

13 noflpoOHee o xajieHpape Amohmcmh cm. [HAMA, p.1066-1067; Waerden, 1984(2)], a Taxxce 
xoMMeHT. 50 xh.IX h xommcht. 84 kh.X. A.B.MnmieBCKHM npeonoxceHa upvraa pexoHCTpyxpua 
xajieimapa ^MOHMCMa. Oh cawiaeT, uto npoflOJixcHiejibHOCTb Mecaues b 3tom xaaeHaape 6buia He 
nocroHHHoft, a cooTBeTCTBoaajia npMHaTbiM b Tax Ha3biBaeM0(i napaneme Kajiwina [ Waerden, 
1984(1), 118], hto b HeM Mcnoab30Baaacb 3axoflHaa anoxa cyiox, a b eraneicxMx UBOHHbix uaiax — 
nojiyHOHHaa anoxa. OCHOBbiBaacb Ha 3tmx npeanoao*eHnax, oh npHxoAMT x BbiBoay, hto 
MHTepxajiapMM AHeft b stom xaneHflape npoH3BoamiHCb He xaacubie 4 rofla, xax 3to caeayeT m3 
pexoHCTpyxpMM A.Bexa, a HepaBHOMepHO [Ulniuieecmu, 1988, c. 145-146]. nooieuHMH bmboa 
npeflCTaBjiaeTca cOBepmeHHO HeBepoaTHbiM m caMa pexoHcrpyxpMa ouimOohho^. 

M noflpo6Hee cm. [BuKepMan, 1975, c.66; HAMA, p.165,1064-1066; PA, p. 13; Samuel, 1972, 
p.139-145,245-246], cm. Taxxce xommcht. 58-59 xh.IX. 

15 Cm. [BuKepMan, 1975, c.45; Samuel, 1972, p.174-175], 
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KOMMEHTAPHH 

r.E.KypmuK, M.M.Poxaucicasi, r.n.Mameueecicasi 

Coflep*aHwe «AjihMarecTa» cnyxcHT npe«MeTOM HCTopuKo-HaywHoro nccuieflOBaHHa Ha 
npoTflaceHHH yxce okojio «Byx ctojicthh. 3a oto BpeMa yueHMMH pa3Horo npocjnuia 
((JmjioiioraMH, HCTopHKaMH HayKH, acrpoHOMaMH) ncuiyueHO mhoto BaacHnx pe3yjibTaTOB, 
3aTparHBaiomHx 6yxBajibHO Kaamyio crpoxy b 3tom npon3BeaeHnn. B KOMMeHTapwax mh 
cTpeMHjiwcb OTpa3HTb hx b Hanfkuiee nojiHOM BHae, yaejiaa oco6oe bhhmbhhc 
COBpCM6HHblM HCCneflOBaHHSM. KoMMeHTapHH HOCaT B OCHOBHOM HCTOpHKO-aCTpO- 
HOMMUCCKHU XapaKTCp. 

no CBoeMy coaepxaHHio hx moxcho KJiaccHcfmuHpoBaTb oieayiomHM o6pa30M: 

1) acTpoHOMHaecKHe TeopHH, KOHu.enu.HH h MeTOflhi, pa3BHTbie nToaeMeeM, hx 
npeflbiCTopHfl h flaubHeftmaa cy«b6a; 

2) acTpoHOMHaecKHe napaMeTpbi nBHaceHHH cbcthui, mbtoah hx onpeaejieHHa, oueHKa 
hx tohhocth; 

3) croxcHue reoMeTpHuecKHe nocrpoeHHa, aoKa3aTejibCTBa h MeToan BHUHcaeHHH; 

4) npoBepxa BbiaHcneHHft nTaneMea, ouih6kh BuuHcneHHH; 

5) crpyKTypa acTpoHOMHuecKHx h MaTeMaTnuecKHx Ta6;iHu h MeToau hx ncno;ib3o- 
BaHHa; 

6) npHMepbl BblMHCJieHHH BaXCHeHUlHX aerpOHOMHUeCKHX BejIHUHH H napaMeTpOB 
corviacHO MCTOflHKe nToaeMea; 

7) acTpoHOMHaecKHe Ha6^soaeHHa, aHajiH3 hx touhocth h aocroBepHOCTH; 

8 ) acrpoHOMHaecKHe HHcrpyMeHTbi, MemnnKa Ha6juoaeHHH; 

9) Hcnojib3yeMaa acTpoHOMnuecKaa TepMHHoaorHa. 

B pyxonHCH nepeBOfla «AabMarecra», xpaHaujenca b apxHBe HHCTHTyTa hctophh 
CCT eCTB03H3HHa H TCXHHKH PAH, COflCpXCHTCa HeCKOUbKO KpaTKHX npHMeuaHHH, 
npHHauiiexcauiHx aBTopy nepeBoaa M.H.BecejiOBCKOMy. Mu bkjuouhuih hx b 3to H3aaHHe, 
CHa6flHB cooTBeTCTBytouiHMH noMeTKaMH. Bo/iee noapo6HHe npuMeuaHHa H.H.BeceaoB- 
CKoro k TeKCTy «A/ibMarecTa» He o6HapyxceHbi. 

npn pa6oTe Hafl KOMMeHTapnaMH mh onapauncb ryiaBHHM o6pa30M Ha HCcaeaoBaHHa 
O.Heiire6aypa [HAMA] h O.neflepceHa [SA], HaufSouee aBTopnTeTHHe cpeau hctophkob 
aCTpOHOMHH. npHHSTaa B HaCTOHmeM H3A3HHH CHCTCMa o6o3H3UeHHH aCTpOHOMHMeCKHX 
bcahmhh cooTBeTCTByeT HAMA. MacTb KOMMeHTapneB 33HMCTB0BaHa H3 H3aaHHa nepeBoaa 
«AjihMarecTa» flxc.TyMepa co cchjikoh [PA], B KOMMeHTapuax npuBOflaTca Taxxe 
pe3yjibTaTH MHorouHCJieHHHx HCcaeaOBaHHH flpynix hctophkob acTpoHOMHH, nocBaiueH- 
hmx pa3jiHUHHM acneKTaM acrpoHOMHH nToueMea. Bn&aHorpacJjHa OTpaxaeT coBpeMeHHHH 
ypoBeHb noflo6HHx HccaeaoBaHHH. HyMepauwa pncyHKOB b KOMMeHTapnax orjinaaeTca 
ot HyMepauHH pncyHKOB b TeKcre nepeBOaa. HanpnMep, pnc.6-E 03HaaaeT, uto peub 
HfleT o pncyHKe E b KOMMeHTapnax k KHHre VI. iipn ccbuiKax Ha kommcht3phh 
yKa3HBaeTca HOMep khhth h HOMep KOMMeHTapna. Ecjih yKa3aH TOJibKo HOMep 
KOMMeHTapHH, TO 3T0 03HauaeT, UTO OH OTHOCHTCH K TOH ace KHHre. n P H CCbUIKt Ha 
TeKCT «AjibMarecTa» o6huho yKa3HBaeTcs HOMep khhth (pHMCKaa uwjjpa), HOMep rjiaBu 
b KHHre (apa6cKaa uHcjjpa), crpaHHua Hacroaiuero h3aahha, hjih, ecjin peub uaeT o 
rpeaecKOM TeKcre, — HOMep TOMa, crpaHHua h crpoKa b h3aahhh H.reii6epra. 
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KHHrA IIEPBAil 

1. Bo BBeaemw, KOTopoe riTcuieMeH npeanochiaaeT xHure I «AjibMarecTa», H3iiara- 
I0TC9 (Jwjioco(i)CKne h MeToaoaonmecKHe npnHitnnw, aejxamne b oCHOBe ero acrpo- 
HOMMMecKOH CHCTeMM. ITtojicmch onpeaeaaeT Mecro MaTeMaTnaecxoii acrpoHOMnn b 
chctomc HayK. B cbohx (J)hjioco<J)ckhx paccyameHnax h nocrpoeHHax oh orwpaeTca Ha 
4 )hjioco4)hk 3 ApncTOTeaa. Caeaya en, flToaeMen npuBoanT h «xaaccH4>HxaitHio Hayx», 
b OCHOBe KOTopoii — 4)waoco4)na, noapa3aeaaeMaa Ha TeopeTHaecxyio h npaxTnaecxyio. 
TeopeTnaecxaa 4 >hjioco4)h9 b cbokj oaepeab noapa3aeaaeTca Ha Teoaornio, (j)H3Hxy h 
M aTeMaTHxy. Hmchho MaTeMaTHxa, coraacHO IlToaeMeio, «aaeT npoaHoe h HaaexHoe 
3HaHHe». flosTOMy npHMeHeHwe MaTeMaTHaecxHx MeToaoB (apncjjMeTHHecxoro h reo- 
MeTpHnecKoro) cocraBaaeT HaaexHyio onopy ocraabHwx aByx pa3aeaoB TeopeTHaecxoft 
(j3Haoco<})HH. 3 to (j3Haoco<t)CKoe BBeneHne noapo6Ho paccMOTpeHo O.BoaaeM [Boll, 1894, 
S.68 h ca. ] h O.fleaepceHOM [SA, p.26-32]. 

2. riocBameHHe «Cnpy» (Svpoi;) Bcrpeaaerca b HecxoabKHX coanHeHnax IlToaeMea 
(c.431). ZIo chx nop, oflHaxo, He yaaaocb ycraHOBHTb, o kom kohkPCtho meT peab. 
Chp — hm 9, flOcraTowHo pacnpocTpaHeHHoe b EninTe snoxn no3flHero aaaHHH3Ma h 
Phmcxoh HMnepHH [Toomer, 1975, p.187; Boll, 1894, p.67]. 

3. 3to He BnoaHe acHoe Mecro flx.TyMep nepeBoaHT HHaae: «flaxe ecan 
npaxTnaecxaa (J)Haoco4>H9, npexme aeM OHa craHOBHTca npaxTHaecxoH, OKa3biBaeTca 
TeopeTnaecxoib (Even if practical philosophy, before it is practical, turns out to be 
theoretical). Flo mhchhio flx.TyMepa, IlToaeMefl 3«ecb xoaeT cxa3aTb, hto Haaaay 
npaxTHnecKOH aeaTeabHOCTH aoaxHbi npeamecTBOBaTb xaxne-TO TeopeTnaecxHe npea- 
craBaeHHa, aaxe ecaw ohh hocbt HHTyHTHBHbift xapaxTep [PA, p.35, n.6]. 

4. Apucmomejib. MeTa4)n3nxa, VI, 1, 1026a 18-33. 

5. «3(J)hphmh» (ai9epo')6r|i;). IloHflTHe 3<[>Hpa xax OTaeabHoro «3aeMeHTa» BBea 
ApwcTOTeab. Ho Hero (j)Haoco4>hi oToawecrBaaaH 3$Hp to c B03ayxoM OMneaoxa), to 
c oraeM (AHaxcarop). ApncroTeab bhbht b hcm yHHBepcaabHUH <oaeMeHT» Bucinero, 
«HaaayHHoro» Mnpa, TOHaaftmHH h OflHopoaHbiH, T.e. coctosiuhh «3 MeabaaihiiHx 
OflHopoflHux aacrau, (6yxBaabHO «noflo6oaacTHUH?>) h b cway 3Toro o6aaaaiomHH 
npHHu,HnHaabHO hhumh CBOHCTBaMH, aeM aeThipe oaeMCHTa «noaayHHoro» Mupa: 3 ewia , 
Boaa, Boaayx h oroHb. CoraacHO ApHCTOTeaio, cxjwp — oco6uh bhb MaTepnn: bchhuh, 
He B03HHKaiomHH h He ncae3aiomnH, b OTanaHe ot aeTbipex aaeMeHTOB «noaayHHoro» 
Mupa, noflBepxeHHiix B03HHKH0BeHHio h rn6ean, nocKoabxy ohh MoryT nepexoaHTb apyr 
b apyra, a Taxxe npeTepneBaTb n3MeHeHHa b cbocm abh^chhh. 34)np xe — xaTeropna 
Henpexoaamaa. MacTHim 3<|)Hpa 3anoaHaioT Bee Bucmne, «Ha«ayHHbie» ctbepw. K 
3<t>HpHbiM TeaaM ApHcroTeab othocht h Bee HebecHue CBeTnaa xax «BeaHhie h 
HeTaeHHbie». Hmchho 3th xaaecTBa 3<[)npa onpeaeaaiOT h KpyroBbie aBnxeHHa CBeTna — 
BeaHbie h HeH3MeHHbie [Apucmomejib. O He6e, I, 2-4; II, 7]. 

6. HaxaoHHbiM xpyrOM (Xo£o<; kukXoi;), T.e. xpyrOM, HaxaoHHhiM k He6ecHOMy 
3KBaTopy, FlToaeMeH Ha3MBaeT axaunTHKy. 

7. 3aecb IlToaeMeH xpaTKO (JjopMyanpyeT ocHOBHue noaoxeHHa CBoeii reou,eHTpHae- 
ckoh CHCTeMH: 3eMaa (hh3uihh MHp) c^epnaHa h pacnoaoxeHa b u,eHTpe BceaeHHoii. 
He6o (bhcuihh mhp) Taxxe cxJjepnaHo h oxpy*aeT 3eMaio, KOTopyro b cpaBHeHHH co 
cc})epoH HenoflBHXHbix 3Be3« mo*ho npnHHTb 3a Toaxy. Hbhxchhc He6ecHoft c^epa 
xpyroBoe h paBHOMepHoe. Haaee noapofiHo paccMaTpHBaeTca xaxcaoe H3 sthx noaoxeHHH. 

y ApHCTOTeaa OTcyTCTByeT Teopna npocrpaHCTBa b coBpeMeHHOM noHHMaHHH caoBa. 
Ee 3aMeHaeT noHaTne «Mecra» — rpaHHUH oObeMaiomeft Teao MaTepnaabHOH cpeam. 
npoTaxeHHocTb b npocrpaHcrae TpaxTyerca xax HenpepHBHaa nocaeaoBaTeabHocrb 
«Mecr» — oObeMOB, nocaeaoBaTeabHo 3aHHMaeMMx TeaoM b nponecce aBHxeHHa. JIio6oe 
ABHJxeHHe ecrb H3MeHeHne «Mecra». Kor«a IlToaeMeH idbopht o aBnxeHHH, H3MeHaiomeM 
Mecro (b nepeBoae Hx.TyMepa — «ot Mecra x Mecry»), oh, no Been BepoaTHoern, 
HMeeT b BHay apncTOTeaeBcxyro xoHu,enuHio aBHxeHna xax nocaeaoBaTeabHOCTH 
3aHHMaeMHx TeaoM «Mecr». flaa 3eMan — HenoaBHXHoro neHTpa BceaeHHoH — Taxoe 
«H3MeHeHne», coraacHO IlToaeMeio, hcbo3mo*ho. 

8 . CoraacHO TeoHy AaexcaHapnHCKOMy, Taxoro poaa npeacraBaeHHa BHCxa3HBaaHCb 
nocaeaoBaTeaaMH (jwaoco<i>HH 3nnxypa [Rome, 1936, p.338 ]; cm. b stoh cb93h Taxxe 
[OpaiMenmu, KceHOtfcaH, 41a], a Taxxe [PA, p.38, n.22]. 
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9. 3aecb nToaeMeii, no-BHflHMOMy, HMeeT b BHay ToaKy 3peHna, 3amHmaBniyioca 
KceH<x})aHOM H3 KoaotjioHa (ok. 570-475 ao h.s.) h 3nnKypoM (342-271 ao h.3.), 
Koropyjo no3*e TeoH AjieKcaHapHHCKHH npHnncbiBaa repaxaHTy [&pazMewnbi, 
KceHO(J)aH, 32, 33, 38, 41; Rome, 1936, p.340; PA, p.39, n.23]. 

10. IlToaeMeH ynoMHHaeT 3aecb o xopomo h3bccthom b acrpoHOMHH aBaeHHn: Coamje 
h JlyHa KaxyTca 6oabme B6an3H ropn30HTa. 06bacHeHHe IlToaeMea, npwBeaeHHoe b 
«AabMarecTe», HeBepHO. B aeiicTBHTenbHOCTH yBennaeHHa pa3MepoB cBeraa He 
npoHCxoawT; 3to HBaeHwe HMeeT hhcto ncaxoaorHaecxyio ocHOBy. B 6oaee no3aHeM 
CBoeM Tpyae, «OnTHKe» (III, 60), oh npHBoaHT npaBHabHoe o&bacHeHHe [Lejeune, 1956, 
p.l 16; PA, p.39, n.24 ]. 

11. nroaeMeii paccMaTpHBaeT Kpyr xax MHoroyroabHHK c 6ecxoHeaHbiM ancaoM 
BepniHH, a ajiepy — KaK aHaaomaHhiH MHororpaHHH k c 6ecKOHeaHbiM ancaoM rpaHeft. 
YnoMHHaeMbie Bbime noaoxeHna o tom, hto naoipaab Kpyra 6oabme ruiomaan aro6oro 
MHoroyroabHHKa Toro xe nepHMeTpa, h aHaaornaHoe yTBepxaeHHe aaa mapa h 
MHororpaHHHKa aoKa3aHbi 3eHoaopoM (II b. ao h.3.) b ero cohhhchhh «06 H30- 
nepHMeTpHnecKHx (J)Hrypax» [Hcmopua MameM.amu.Ku, 1970, c.139]. TpaKTaT 3eHoaopa 
H3BecreH b H3aoxeHHH TeoHa AaeKcanapHiicKoro h Ilanna AaeKcaHapniiCKoro. Cm. no 
aaHHOMy Bonpocy [Heath, 1921, II, p.207-213; Rome, 1936, p.355-379; Toomer, 1972]. 

12. ByKBajibHo «cocroamHH H3 aacTHu,, noao6Hbix apyr apyry». Cm. kommcht. 5. 

13. ToBopa o «3eMae, b39toh b u,eaoM», nToaeMeii HMeeT b BHay, hto bhcotoh 
rop h B03BhimeHH0CTeH, ray6HHOH BnaanH h T.a. moxho npeHe6peab b cpaBHeHHH c ee 
paanycoM. 

14. Ochobhoh aoBoa nToaeMea npn aoKa 3 aTeabCTBe c<bepnHHoCTn 3eMan — 
HeoaHOBpeMeHHOCTb BoexoaoB h 3axoaoB oaHHx h Tex xe cBeTHa aaa Ha 6 ajoaaTeaeii b 
ToaKax c pa3HbiMH reorpa<j)HaecKHMH aoaroxaMH. To xe caMoe KacaeTca Ha 6 aioaeHHH 
MOMeHTOB ayHHbix 3aTMeHHH. O coaHeaHbix 3aTMCHMax pem. He naeT, Tax KaK hx 
TpyaHee Ha 6 aioaaTb BcaeaCTBne Haanans napaaaaxca. nToaeMeii noaeMy-To He 
ynoMHHaeT 3aecb 06 ochobhom h Han 6 oaee HaraaaHOM aoBOae ApHCTOTeaa b noab3y 
c(])epHaHocTH 3eMjiH — bo BpeMa ayHHoro 3aTMeHH9 TeHb 3eMan Ha noBepxHocra JlyHhi 
HMeeT <Jx)pMy KpyroBoro cerMeHTa [Apucmomejib. O He 6 e, II, 14, 297b 24-31 ]. 

15. OaeBHaHo cpeaw «HeKOTopbix», ynoMHHaeMbix nToaeMeeM, HMeeTca b BHay 
AHaKCHMaHap- CoraacHO AHaKCHMaitapy, 3eMaa HMeeT cJxjpMy unanHapa, BwcoTa KOToporo 
paBHa oaHoii TpeTH ero nonepeaHHKa. 3tot unaHHap HenoaBHXHo bhcht b npocTpaHcrae, 
hh Ha hto He ormpaacb. Tax xax HaxoanTca Ha oaHHaKOBOM paccToaHHH ot Bcex ToaeK 
«nepn4)epHH» [Poxancicuu, 1979, c. 139; 0paeMenmbi, AHaKCHMaHap, 11, 25; Tannery, 
1893, p.95-96 ]. 

16. O «npaMOH» h «HaxaoHHOH» ccjiepax cm. kommcht. 15 k kh.II. 

17. PaBHoaeHCTBeHHuii Kpyr — He6ecHhiii 3KBaTop. Cm. kommcht. 29. 

18. Kpyr «aepe3 cepeaHHy 30jnaKa» (6 Siii ixeocov xdiv £q>6uov) — eipe oano, 
npnaeM aacTo ncnoab3yeMoe b «AabMarecrre», Ha3BaHHe ana axaHnTHKH. flaaee peab 
naeT o 3HaKax 3oanaKa, KOTopue nToaeMeii Ha3HBaeT npocTo «12-a (aacTb)» 
( ScoSBKaTtjpopiov), BMecro o6menpHHHToro rpeaecKoro i^iov, 6yKBaabHo «xhbothoc, 
H3o6paxeHne (XHBOTHoro)», xeaaa tbkhm o6pa30M, no-BHanMOMy, noaaepKHyTb 
pa3aHane Mexay 3KannTHKoii KaK KpyroM Ha He6ecHoii ctjiepe h 3oanaKOM xax noaocoii 
C03Be3aHii [PA, p.20—21 ]. 

19. Thomoh — BepTHxaabHbiH mecr, ycraHOBaeHHbiii Ha ropH30HTaabHoii noBepxHocTH 
h npeaHa3HaaeHHbiii ana onpeaeaeHns bmcotm h a3HMyTa CoaHpa. Ha6aroaeHH9 c 
noMombio raoMOHa ochob3hm Ha H3MepeHHH b pa3Hoe BpeMsi aHa BeanaHHu h 
HanpaBaeHHa ero tchh, oT6pacnBaeMoii Ha mKaay y ero ochob3hhh. TeHb raoMOHa 
aBHxeTca no naocKoern ero ochob3hhb h onncuBaeT xpHBbie, npeacTaBaarouiHe co6oii 
KOHnaecKHe ceaeHna — anHHH nepeceaeHna 3T0ii naocKoern h HaxaoHHoro KpyroBoro 
KOHyca (aaannc, b aacrHOM cayaae xpyr, ranep6oaa h napa6oaa). BepniHHa stoto 
KOHyca ecTb BepniHHa raoMOHa, a ocHOBaHne — Kpyr BnaHMoro cyToaHoro aBHxeHHSi 
CoaHpa Ha HeOecHoii ajiepe. 

20. B aOKa3aTeabCTBe toto, hto 3eMaa aoaxHa HaxoanTbca b peHTpe BceaeHHoii, 
nToaeMeii hcxobht h 3 oOpaTHoro, noKa3hiBaa, hto aio6oe ee noaoxeHne BHe aroro 
neHTpa npoTHBopeanT Ha6aioaeHH9M. 



fJpiUlOXeHlLX 


n-rojieMeH paccMaTpuBaeT HecKOAbKO bo3moxhoctch. 1) 3eMjia pacnoAaraerca He b 
peHTpe BcejieHHOH, a CMemeHa OTHOCMTejibHO och ceBep—ror, ocraBaacb npn atom b 
iuiockocth He6ecHoro 3KBaTopa. B stom caynae Ha 3cmhom aKBaTope aeHb h HOHb He 
6ynyT paBHH no npoao ax mtca bHocr m , a Ha apynix nmpoTax paBHoaeHCTBHa a h6o cobccm 
He 6yayT Ha6aioaaTbca, ah6o He 6yayT npaxoAHTbca Ha cepeflHHM HHTepBaaoB Mexay 
cojiHi^ecToaHHaMM, ho sto npoTHBopenHT aaHHMM Ha6aioaeHHH. 2) 3eMjia pacnoAaraerca 
Ha och ceBep—ror, ho He b pempe BcejieHHOH, a 6anxe k oanoMy H3 noaiocoB. 
3) 3eMJia pacnoaaraerca BHe peHTpa BcejieHHOH h bhc och ceBep—ror, Ha npoH3BoabHOM 
paccTOHHHH ot noAiocoB. 06a 3th npeanoaoxeHHa Taxxe npoTMBopeaaT aahhmm 
Ha6AI0AeHHH. 

HaKOHeu, nocAeAHHH aoboa IlTOAeMea: AyHHhie 3aTMeHna. Ohh hmciot Mecro, xorAa 
3eMAa, JlyHa h CoAHpe HaxoAaTCa Ha oahoh npaMoii, coeAMHaioineH AwaMeTpaAbHO 
npoTHBoncuioxHbie tohkh sKAHm-HKH. Ho ecAH 3eMJia CMemeHa OTHocHTeAbHO peHTpa 
BceAeHHoft, 3aTMeHHa 6yAyT HMeTb Mecro, xoraa 3ro nocaeAHee ycAOBHe Hapymaerca, 
HTO npOTHBOpeHHT Ha6AK>AeHHaM. 

21. Qjjepa HenoaBHXHbix 3Be3A — nocAeAHHH, BHemHaa no OTHomeHHio k 
oxpyxaiOmHM HenoABHXHyio 3eMAio ojjepaM JlyHbi, CoAHpa h nara nAaHeT, Ha KOTopoft 
corAacHo moacah n-roaeMea pacnoAaraAHCb 3Be3AW. IlTOAeMeH ynoTpe6AaeT 3Aecb 
BwpaAceHMe «TaK Ha3hiBaeMue», nocKOAbKy ccjjepa HenoABHXHMX 3Be3A, noMHMO 
cyTOHHoro, coBepmaeT eme npepeccHOHHoe ABHxeHHe napaAAeAbHO 3KAHnTHKe. 

22. 06 apMHAAapHoft aj)epe cm. kh.V, rA.l h cooTBeroTByiomHe KOMMeHTapHH. 

23. BcAeACTBHe m3aoctm paanyca 3eMAH no cpaBHeHHio c paanycoM cc^epu 
HenoABHXHhix 3Be3A cyTOMHbiH napaAAaxc 3Be3AH, T.e. yroA, noA xoropuM c op6mtu 
HenoABH*Hbix 3Be3A bhach paAHyc 3 cmah, npaxTHHecxH paBeH HyAio. A sto 03HaaaeT, 
hto Ha6AK»AeHHa HenoasHXHMX 3Be3A, BbinoAHeHHbie c noBepxHocTH 3eMAH, asayt tot 
xe pe3yAbTaT, xax ecAH 6 m ohh npoBOAHAHCb H3 ee reoMeTpHnecxoro peHTpa. 0 cyron- 
hom napaaaaKce b abhom bhac nroAeMeii b «AabMarecTe» He ynoMHHaeT. OAHaxo 
noHaTHe AyHHoro napaaaaKca wrpaeT y Hero BecbMa cymecTBeHHyio poAb npw 
onpeACAeHMM paccroaHHH ao JlyHH h CoAHua, a TaKxe b TeopHH coahchhmx 3aTMeHHH. 

24. Caobom «crpeMAeHHe» H.H.BeceaoBCKHii nepeBOAHT rpenecKHii TepMHH 
Apooveucnq, (ot rAaroAa «crpeMHTbca, THHyTbca»). B apHCTOTeaeBCKoii (})H3HKe aror 
TepMHH He npHMeHaAca, xotb caMO noHaTHe «crpeMAeHHa» — OA«a H3 ochob ahh3mhkh 
A pHCTOTeAa. Oh rnKpoxo onepnpyeT hm h b «MeTa4>H3HKe», h b TpaKTaTe «0 He6e». 
noA «CTpeMAeHHeM» noHHMaAacb Hexaa «cnoco6HOCTb», TeHACHnna k coBepmeHHio 
AeHCTBHa. B cooTBeTCTBHH c xapaKTepoM ee npoaBAeHHa ApHCTOTeAb onepHpyeT asyMa 
noHSTHaMH. «CTpeMAeHHe» moxct 6uTb npucyme caMOMy TeAy; 3 to — «ecTecTBeHHoe 
crpeMAeHHe» (poari). Ho oho moxct 6mto h BHemHeii npHHHHoii, TOAxaiomeH tcao, 
no6yxAaiomeH ero k HexoropoMy achctbhk). 3to — HacHAbCTBeHHoe «crpeMAeHHe» 
(Siivapu;). «EcTecrBeHHoe crpeMAeHHe* npoaBAaeroa, HanpHMep, b cbo6oahom naACHHH 
TeAa — ero abhxchhh k peHTpy 3 cmah, «HacHAbCTBeHHoe crpeMAeHHe* — npn abhxchhh 
T eAa no ropH30HTaabHoii oaockocth hah noa yrAOM k ropH30HTy. Cyaa no CMHcay 
Texcra IlTOAeMea, ero TepMHH apoovewn? cooTBeroTByeT apHcroreAeBCKOMy poan (cm. 
Taxxe [PA, p.43, n.38]). TepMHH Jtpoovewng ynoTpe6aaeTca b «AabMarecTe» h b apyrnx 
3HaaeHHax (cm. kh.V, ra.5, kommcht. 20; kh.VI, ta.11, kommcht. 124). 

25. B cooTBeTCTBHH c noHaTHeM «crpeMaeHHa» ApHcroreAb pa3AHaaeT asa Bnaa 
ABHxeHHa: «ecTecTBeHHoe» h «HacHAbCTBeHHoe». Hctohhhk «ecTecTBeHHoro ABHxeHHa» — 
«ecTecTBeHHoe crpeMAeHHe» KaK HeoTbeMAeMoe cbohctbo caMoro Teaa. «HaCHAbCTBeHHoe 
ABHxeHHe» npoHcxoAHT 6aaroAapa BMemaTeAbCTBy HeKoeii BHemHeii npHHHHH abhxc- 
hhb — «HaCHAbCTBeHHOro CTpeMAeHHa», CBa3aHHoro o6mhho c bcahhhhoh MyCKyAbHoii 
«chah», npHAOxeHHoii k Teay, Koropaa h noaaepxHBaeT abhxchhc. Ecah xe Teao 
orpMBaeTca ot hctohhhk 3 ABHxeHHa, «HacHAbCTBeHHoe crpeMAeHHe» nepeaaeTca eMy 
nocAeaoBaTeAbHO aepe3 npoMexyTOHHyio cpeay. «EcrecTBeHHoe ABHxeHHe» nponcxoAHT 
6e3 BcaKoro BMemaTeAbCTBa H3BHe. B He6ecax, rae Bee bchho, hch3mchho, coBepmeHHO 
h HeorpaHHaeHHO, HeorpaHHaeHHO h coBepmeHHO h «ecrecTBeHHoe abhxchho), paBHOMep- 
Hoe h KpyroBoe. B 3cmhhx ycAOsnax, rae Bee npexoaame h HMeeT HaaaAO h KOHeu, 
«ecrecTBeHHoe A B MxeHHe» aoaxho 6HTb npaMOAHHeftHHM. B «ecrecTBeHHOM» abhxchhh 
T eao crpeMHTCa k CBoeMy «ecTeCTBeHHOMy» Mecry. flaa Taxeamx Tea 3 to ueHTp 3 cmah, 
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AAa jiencHX — caMaa Aerxaa cthxhs — oroHb, T.e. oxpyxaioiuaH 3eMAio oraeHHaa 
ajiepa [Apucmomejib. O He 6 e, II, 13-14; III, 2; IV, 3]. 

26. B cbocm AOKa3aTejibCTBe OTCyTCTBHH nocrynaTeAbHoro abhxchhh y 3cmah 
rtToaeMeii hcxoaht H3 paccMorpeHHoft Bbime KOH 4 enu.Hn «ecTecTBeHHoro abhxchhh* h 
«ecrecTBeHHoro Mecra». OcHOBa ero noKasarejibCTBa — HanpaBAeHHe «ecTecTBeHHoro 
ABHxeHH9» — naaeHH9 Aio 6 oro raxejioro Teaa. Oho nponcxoAHT no HanpaBAeHHio k 
u,eHTpy 3eMjiH, o6pa3yK>meMy npaMoft ynui c KacarejibHoft miocxocTbio, npoBeaeHHOH b 
Toaxe naaeHHa. A Tax xax xa*Aoe raxceaoe Teao hah aacrHiia moxct HMeTb TOAbxo 
oaho «ecrecTBeHHoe ABH*eHHe», h oho HanpaBAeHO k uem-py Mnpa, T.e. k uem-py 
3eMAH, ecjiH npHaepxcHBaTbca reoueHTpHaecxofi rHnoTe3H, cjieaoBaTejibHo 3eMA9 b u.eaoM 
He MOxeT HMeTb «cTpeMiieHH9» k xaxoMy-AH 6 o ABHxeHHio b CTopoHy. Kacaacb noHHTHa 
«Bepxa» h «HH3a», IlTOAeMeH cjieAyeT Djiai-oHy h ApHCTOTejiw. CoraacHo IljiaTOHy, Bee 
THxejibie Tejia (3eMA9, BO^a h Te cy 6 cTaHu,HH, b kotopmx 3th aaeMeHTbi npeo 6 aaflaiOT) 
yCTpeMji9K)TC9 no CBoeii npnpoAe k ueHTpy KOCMoca. IIoaTOMy ero CJieayeT camaTb 
«hh30m» b coficTBeHHOM cMwcjie cnoBa. HanpoTHB, AerxHe Teaa (oroHb, B03ayx h to, 
hto H3 hhx coctoht) CTpeM9TC9 ABnraTbca H3 u,eHTpa KOCMoca k ero nepncjjepHH. IIoaTOMy 
«BepxoM» aieayeT canTaTb nepncJjepHio KOCMoca [PoxancKuu, 1979, c.259-261 ]. 

IlTOJieMeH npHBOAHT eme oahh apryMem b nojib3y HenoflBHxcHOCTH 3cmjih, 

OCHOBaHHHH Ha (j)H3HaeCKHX COo6pa*eHH9X, CB93aHHbIX C npeaCTaBJICHHCM O AaBJieHHH, 
KOTopoe 3eMJia HcnMTMBaeT co cropoHbi nanaiomHx Hee Teji. 3 to AaBjieHne b aio 6 oh 
T oaxe noBepxHocTH 3 cmjih paBHO h npoTHBonojioxHO no HanpaBJieHHio naBJieHHio b 
npoTHBonojiojKHoft Toaxe. Bee oto He naeT 3eMjie bo3mojkhocth ABHraTbca. B stom 
paccyjxjieHHH UroAeMeii, xax mm bhahm, otxoaht ot apHCTOTejieBcxoH xoHu.enu.HH 
«ecTecTBeHHoro MecTa» h «ecTecTBeHHoro ABH;xeHH9», a Taxxe npeacTaBjieHHa 06 3<}>Hpe 
xax MaTepHH, aanoAHaioiueH Bee npocTpaHCTBO «HaaJiyHHoro MHpa». Be^b 3<l)Hp mojkct 
coBepmaTb Tojibxo BpauiaTejibHoe abhjkchhc h He oxa3MBaeT HHxaxoro naBjieHna Ha 
Apyrae Tejia, b tom ancjie h Ha 3eMAio. CorAacHO Chmiuihkhio, IlTOAeMeH 6oAee 
noApo6HO H3JiaraeT 3Ty roaxy 3peHHa b He AomeAmeM ao Hac TpaxTaTe 0 Becax [SA, 
p.44, n.7]. 

27. rio-BHAHMOMy, IlTOAeMefi HMeeT b BHay yaeHHxa IlAaTOHa — repaxjiHAa 
rioHTHHCxoro (388-315 ao h. 3.), npeanoAOXHBinero, hto 3eMjia HMeeT Bpamemie Boxpyr 
CBoen och, a Taxxe aBTopa nepBofl reAHOuempHaecxoH rmioTe3M ApHd-apxa CaMoccxoro 
(ox. 310-230 ao h.3 .) . 

28. IIoa AByMa bha3mh nepBMx ABHxeHHft IlTOAeMeH HMeeT b BHAy CJieAyiouiHe: 
1) cyToaHoe ABH*eHHe HefiecHOH ccJjepM c Bocroxa Ha 3anaA. o6ycJiOBAeHHoe abh^xchhcm 
3eMjiH napajuieAbHO HefiecHOMy axBaTopy; 2) ABHJxeHHe CoAHua, JlyHH h iuiaHeT BAOAb 
axAHnTHKH c 3anaAa Ha boctok c pa3jmaHHMH ckopocthmh. 

29. PaBHOAeHCTBeHHMft xpyr (i<rnuepiv6i; k 6 kXo?), 6yxBajn>HO «xpyr paBHoro ahh» — 
He6ecHHH axBaTop. Ha3BaHHe 3 to oObacHaerca tcm, hto xoraa CoAHpe npn cbocm 
ABHJ xeHHH no axAHnTHxe (HaxAOHHOMy xpyry) oxa3MBaeTca Ha He6ecHOM SKBa-rope, to 
HM eeT MeCTO paBeHCTBO ah a h hohh. 

30. «CepeAHHon He6a» n-roAeMeH Ha3HBaeT He6ecHMH MepuAHaH. flpyroe ero 
Ha3B3HHe — noAyAeHHbift xpyr (pe<rnnPpvv6 ? kukXoi;) (cm. c.15). KyAbMHHauHio cbcth- 
Aa, T.e. ero npoxoxAeHHe aepe3 MepHAHaH, rpeaecxHe acTpoHOMM Ha3HBaAH «npoxox- 
AeHHeM aepe3 cepeAHHy He6a» (pecoupavrioi? hah peooupaveTv). 

31. BAyxAaioiuHMH cbcthaamh (AXavrixa aarpa) b rpeaecxon acrpoHOMHH Ha3NBaAH 
iuiaHeTM — cBeTHAa, nepeMeipaiomHeca no He6ecHOH ccjjepe oTHocHTeAbHo HenoABHXHHx 
3Be3A. 

32. Peab hact 06 axAHnTHxe — hakaohhom k He 6 ecHOMy axBaTopy 6 oAbmoM xpyre 
He 6 ecH 0 H ciJiepH, BAOAb xoToporo coBepmaeTca bhahmoc abuxchhc CoAHua. Bo3Ae Hee 
npoAeraioT Taxxe bhahmhc nyTH JlyHM h nAaHer. Cm. kommcht. 18. 

33. 3to tohkh 3HMHero h AeTHero coAHuecroaHHH. 

34. 3tot xpyr hocht Ha3BaHne xoAiopa coAHuecToaHHft. 

35. rioA «np9MMMH ahhhhmh b Kpyre» (eijGeia) IlTOAeMeH noApa3yMeBaer xopAbi. 

36. B rA.10 H3AaraiOTC9 ochobh aHTHHHOH TpHrOHOMerpHH, co3A3HHe xoTopofi ApeBHne 
npnnHCMBaAH «0Tuy rpeaecxon acrpoHOMHH» rnnnapxy (ox. 180-125 ao h.3.). Oh bbca 
b paccMOTpeHHe TpHrOHOMeTpHaecxHft xpyr h, no-BHAHMOMy, BnepBNe bhhhcaha Ta6AHuy 
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xopa, CTaBUiyro ochobhhm aaeMeHTOM rpeaecxoii naocxoii TpHrOHOMeTpHH [ Braunmuhl , 
I, S. 10 ]. B xpyre paawyca r pm xopaw, craroiBaiomeii ayry oeHTpaabHoro yrjia a, 
cnpaBeajiHBO cooTHouieHwe 

Crd a = 2r sin (a/2). 

TaxHM o6pa30M, Ta6iinu,a xopa paBHOcwibHa Ta6aHU,e CHHycoB noaoBHHHoro yrjia. 
C noMombjo 3Toii Ta6jinu,hi rnnnapx noayaiia peuieHne npaMoyrojibHMX TpeyroabHHXOB 
h npwMeHMji TpnroHOMeTpnaecxne Meroflbi npn pa3pa6oTKe CBoeii Teopnn flBHxeHHa 
Coamja h JlyHH. 

B coBpeMeHHoii HCTopnxo-HayaHOH anTepaType npnHaTbi o6o3HaaeHna crd a, ecjiw 
paflwyc xpyra paBeH 1 , h Crd a, ecan paanyc R = 60. nToaeMeii Hcnoab30Baa Bceraa 
3HaaeHna Crd a, ho b npHMeaaHHax mm dyaeM ncnoab30BaTb Taxxe Hepeaxo 6oaee 
npHBHHHyio HaM CHCTeMy o6o3HaaeHnii. 

CoHHHeHHe rwnnapxa, b kotopom oh H3JiaraeT ochobm TpurOHOMeTpMH xopa, ao Hac 
He aouiao. O HeM ynoMHHaeT, He npnBoa«, anpoaeM, ero H33BaHna, TeoH 
AjiexcaHapHHCKHH (IV b.), KOTopMH coodmaeT, a to oho cocroaao H3 aBeHaau,a™ xhht 
[Braunmuhl, I, S.10; Rome, 1936, p.451 ]. 

fleaaiOTca nonHTxn pexoHCTpyupoBaxb Ta6aHuy xopa rnnnapxa. OaHa H3 hhx 
npHHaaae*HT flx.TyMepy, xoTopMii noxa3aa, hto HexoTopMe coo6meHHa riToaeMea o 
MeToaax, xoTopne npnMeHaji rnnnapx npn pacaeTe paanyca annunxaa h 3Kcu,eHTpncnTeTa 
ayHHOii op6hth (AabM. IV, 11), moxho noHflTb anuib b tom cayaae, ecan npeanoaoxnTb, 
aro rnnnapx ncnoabaoBaa Tadanuy xopa, noao6Hyio TadanuaM CHHycoB cpeaHeBexoBMx 
HHanHCKHX acrpoHOMOB. 3HaaeHna xopa B hch 6njih BMancaeHM c HHTepBaaoM b 
71/2° 3HaaeHHH apryMeHTa (b nHaniicxHx Tadanuax CHHycoB cootbctctbchho 334°) , a 
paanyc xpyra canTaacsi pasHMM 3438'. Cm. [Toomer, 1973, p.6], B03paxeHns npoTMB 
ero pexoHcrpy xuhh [Waerden, 1988(1), p.27; 1988(2), p.178-183], a Taxxe xommcht, 66 
x XH.IV. 

37. B Tadanue npHBoaarca 3HaaeHHfl xopa ot ■/? ao 180° aepe3 xaxaMe 1/2°. flaa 
hx BbiancaeHna IlToaeMeH aeaHT oxpyxHocrb Ha 360 paBHhix aacreii (poTpa), H3Mepaa, 
TaxHM o6pa30M, yraw b rpaaycax. ZlnaMeTp xpyra d aeanrcs Ha 120 aacreii (part, 
coxpameHHO p); h b sthx aacrax Bupaxaioi-ca xopaM b Ta6aHue. Taxoft xpyr c paanycoM 
b 60 aacreii (60 p ) HBaaeTca eaHHHHHbiM b mecrHaecflTepnaHoii cHcreMe caMCaeHHa, 
xoTopoii noab3yeTca nToaeMeii. Kaxaaa aacrb aeanTCfl Ha 60 anHeiiHHx MHHyT, xa*aaa 
MHHyTa — Ha 60 cexyna, xaxaaa cexyHaa — Ha 60 Tepunii h T.a. 3 to aacr B03Mo*Hocrb 
npn BMaHCaeHHH noab30BaTbca mecTHaecaTepnaHHMn apodaMn. 

B «AabMarecre» nToaeMeii HCnoab3yeT aecaTnaHO-LuecTHaecaTHpnaHyio CHCreMy 
3anHCH HHcea. U,eaue aacrH ancea oh Bceraa npnBoanT b aecaTnaHoii 3anHCH, a apodHHe, 
xax npaBnao, b BHae uiecTHaecaTnpnaHoii apodn. B HacroameM H3aaHHH b Texcre 
nepeBoaa h b xoMMeHTapwax npn 3an hch ancea HCnoab3yerca cncreMa odo3HaaeHnii, 
npHHaTaa cpean hctophkob acrpoHOMnn; b Heii u,eaaa aacrb ancaa OTaeaaerca ot 
apodHoii Toaxoii c 3anaT0ii, a xaxawii nocaeayromnii pa3paa mecTnaecHTHpnaHoii apodn 
ot npeaMaymero — 3anaToii. HanpnMep, 3anHCb 365; 14,48 03HaaaeT ancao 


A 3anHCb 0;59,8,17,13,12,31 — ancao 

59 8 17 13 . 12 . 31 

60 60 2 60 3 60 4 60 5 60 6 

nToaeMeii Taxxe uinpoxo ncnoab3yeT npocTHe apodn. Moxho BMaeanTb npH 3tom 
Hecxoabxo ochobhhx npocrax apodeii O/3,Vi,1/4, Vfc,1/12 h ap ), xoropne oh Hcnoab3yeT 
aaa BHpaxeHHa apodeii doaee caoxHoro BHaa. HanpnMep, b ero 3anncn V4 = V2 + V4, 
n/ 12 = 1/2 + 1/3 + 1/12, 5/6 = V2 + */3 h T.a. Taxoro poaa «caoxHme» npocrHe apodn 
(J)HXCHpyx)Tca b Texcre nepeBoaa xax V1V4, V2V3V12, V2V3 cooTBeTCTBeHHo. 
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38. PHcyHKH riToaeMea npMBOflsiTca b tom Bmje, b kotopom ohh aaHw b M3aaHHM 
H.reii6epra, 6e3 MoaepHH3auHH. B TeKcre IlToaeMeH pHcyHKH He npoHyMepoBama. 
HyMepau.ua, xoTopoii noab3yeMca mu, BBeaeHa H*.TyMepoM b [PA]: nepBoe mhcjio b 
Hen o6o3HaaaeT HOMep khhiti, BTopoe — HOMep pncyHxa b KHHre. HoMepa pHcyHxoB 
BHeceHH b KBaapaTHMx CKo6Kax b TexcT nepeBoaa TaM, rae 3to Heo6xoaHMO. 

39. flBe c^opMyjiHpoBaHHbie reopeMw no3BO,iaioT Bupa3nTb ctopohw npaBujibHmx 
naTH- h AecHTHyro^bHHKa, CTaruBaiomux cootbctctbchho ayrn b 72° h 36°, aepe3 paanyc 
xpyra, b xoTopwft ohh BnHcaHw. 3 th TeopeMw b «Haaajiax» EBxanaa OTCyTCTByiOT. 
npn aoKa3aTejibCTBe riToaeMen oirapaeTCa Ha npejyioxceHHa 9 h 10 khhto XIII «Hauaji». 
B nepBOM H3 hhx EBmiHa hcxo«ht h 3 npeacraBaeHHH o aeaeHHH OTpe3xa b xpaftHeM 
h cpeaHeM OTHomeHHH. HexoTOpaa rouxa aejiHT oTpe3ox npaMoft b xpaftHeM h cpeaHeM 
OTHomeHHH, ecjiH jpiHHa Bcero orpeaxa othochtcs k 6oabmeft ero Macra, xax 3Ta 
6oabmaa uacrb k MeHbmeii. IlycTb Ha pnc. 1.1 jihhhsi Zr pa3aeaeHa b TOMxe A b 
xpaHHeM h cpeaHeM OTHomeHHH. Toraa npeaaojxeHHe 9 cboahtch x TOMy, mto ecjin 
cjioxHTb aaHHM cTopoH aecaTHyrojibHHxa h mecTHyroabHHxa, BriMcaHHux b oahh h tot 
xe xpyr (Ha pnc. 1.1 OTpe3XH ZA h AD, to Bca jihhhsi Zr b TOMxe A pa3aeaMTca b 
xpaiiHeM h cpeaHeM OTHomeHHH. npeaaojxemie 10 coctoht b tom, mto XBaapaT ctopohh 
npaBHjibHoro BnHcaHHoro b xpyr naTHyroabHHxa paBeH npoH3BeaeHHio cropoH npaBHjib- 
hwx BnHcaHHwx b xpyr mecTHyrojibHHxa h aecaTHyroabHHxa, T.e. Ha pac.1.1 
TZ-ZA = Ar 2 [EoKJiud, XIII, 9, 10]. 

40. H3 reoMeTpHuecxHx coo6pa*eHHH scho, mto Crd 90° = rVT, a Crd 120° = rVT. 
OTCioaa npn r = 60 p caeayeT Crd 90° = 84;51,10 p , Crd 120° = 103;55,23 p . 

41. Xopaw yrjiOB 36, 60, 72, 90 h 120° n-roaeMeii Ha3WBaeT «ochobhwmh». C hx 
noMOipbio oh onpeaeaaeT xopaw aonoaHHTeabHwx yraoB, noab3yacb oaeBnaHUM 
cooTHomeHHeM Crd 2 a + Crd 2 (180° - a) = d 2 , paBHOcaabHWM coBpeMeHHOMy sin 2 a + 
+ cos 2 a = 1. Tax, no h3bccthoh xopae 36° oh noayaaeT Crd 144° = 114;7,87 p . 

42. 3Ta aeMMa b nocaeacTB mh noayMHaa Ha3BaHHe TeopeMw IlToaeMea. B aeMMe 
yTBepacaaeTca, mto ecan b xpyr BnucaH npoH3BoabHWH MeTwpexyroabHHx ABCD 
(pnc. 1-A), to ruiomaab npaMoyroabHHxa, o6pa30BaHHoro ero aHaroHaaaMH AC h BD, 



Phc. l-A Phc. l-B Phc. 1-C 


paBHa cyMMe ruiomaaefi npaMoyroabHHxoB, o6pa30BaHHhix npoTMBonoaoxHWMM cropoHaMH 
aaHHoro MeTHpexyroJibHHxa, T.e. AC • BD = AB ■ CD + AD • BC. 

43. B noao6Hbix TpeyroabHHxax ABA h BrE HMeeT Mecro nponopu,Ma BT: TE = 
= BA : AA [Eemiud, VI, 4]. 

44. riToaeMeH yTBepxaaeT, mto ecan bo BUHcaHHOM b xpyr MeTwpexyroabHHxe 
ABCD (pnc. l-B) cropoHa AD ecTb auaMeTp xpyra, a xopaw AB H AC h3bccthw, to, 
xax noxa3aHO, 6yayT h3bccthw xopaw aonoaHHTeabHwx ayr BD h CD, a Toraa mo>kho 
onpeaeaHTb h xopay BC. fleHCTBHTeabHo, Ha ochob3hhh npeawaymeft aeMMw 

AC • BD — AB■ CD „ 

BC =--. npH 3 tom BC ecTb xopaa pa3HOCTH ayr BD h CD. 

Ecjih noaoxHTb AOC = 2a, AOB = 2fi, r = 1, to hcho, mto noayMeHo Bwpa>xeHHe, 
paBHocHjibHoe d>opMyae sin (a - y8) = sin a cos P - cos a sin p. OTCioaa, Mcxoaa H3 
3HaMeHHH asyx H3BeCTHWX xopa 72° H 60°, MOXHO H3HTH, HanpHMep, 3H3MeHHe xopaw 
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npiLnoxenuii 


12°. riTOiieMeH oTMewaeT, hto tbkmm o6pa30M, T.e. npw noMoipM 3HaaeHHii pa3H0CTeft 
3aaaHHux ochobhux xopa, moxho onpeaeatiTb HeMajioe hhcjio 3HaaeHnii Apyrax xopa. 

45. riTOiieMeH npHBOAHT mctoa onpeaeaeHwa xopau ay™, paBHOft iiojiobhhc 3aaaHHoii 
ayra. Ecjih AC — AnaMerp (pnc. 1-C), BC — aaHHaa ayra, CD — ee noaoBHHa, to, 
npoBeaa xopau AB, AD, BD, DC m onycTMB M3 D nepneHAMKyasp DE, oh noKa3UBaeT, 

hto HCKOMaa xopaa ecrb DC 2 = A< "(AC — AJQ 0 TO COOXHOme HHe aaeT B03M0*H0CTb no 


H3BecTHHM ocHOBHbiM xopaaM onpeaeaHTb MHorae apyrne. 

46. fl,0Ka3aH0, hto ecaH M3BecrHhi xopau a»yx ayr, to H3BecTHa h xopaa ayra, 
paBHaa hx cyMMe. CooTHomeHHe n-roaeMea paBHoauibHo coBpeMeHHoft c]>opMyae aaa 
CHHyca cyMMU ayr Han yraOB sin (a + /}) = sin a cos /J + cos a sin /?. 

47. TaxHM o6pa30M, noayaMB 3HaaeHHa ochobhux xopa (aaa ayr b 36, 60, 72, 90 
h 120°), a Tatc*e npaBHaa BunHCaeHHs xopau cyMMu h pa3HOCTH aayx ayr h xopau 
noaOBHHHoro yraa Han ay™, nToaeMeii cmot noayMHTb 6oabmHHCTBO 3HaaeHMH CBoeft 
Ta6anu,u. OaHaxo buhhcjichhc xopau 1/2°, 3Ha»ieHHe KOTopoft hco6xoahmo aaa 
BUHHcaeHHa Ta6anpu xopa aepe3 W, Tpe6oBaao aonoaHHTeabHux paccy*aeHHii. fleao 
b tom, hto hckomuh pe3yabTaT mot 6un> noayaeH nyTeM aeaeHHa Ha Tpn nacTH yraa 
b l 1 /^ 0 . OaHaKO 3aaa*ia TpHcetciyiH yraa, oraocamaaca k TpeM 3HaM chmtum 3aaaaaM 
ApeBHocTM h npHBoaamaa tc pememno Ky6H«ieCKoro ypaBHeHHa, npeacTaBaaaa co6oft 
HenpeoaoaHMyio TpyaHocTb h He Moraa 6uTb pemeHa MeToaaMH eBicanaoBOH reoMeTpHH 
(c noMoipbK) pHpKyaa h aHHeiiKH). IlonuTKH ee pemeHHa npHBean k pa3pa6oTxe peaoro 
paaa npH6aH*eHHux MeToaoB, Kate aare6paH<ieCKHx, Tax h reoMeTpHHeCKHx: Meroa 
«BCTaBKH» h ap- Cm., HanpHMep, [Pu6hukoo, 1974, c.32-34]. 

K npH6aH*eHHOMy MeToay npH6eraeT h nToaeMeii. YTBep^aaa, hto c noMonibto 
reoMeTpHH hcbo3MO*ho tohho BUMucanTb 3HaaeHHe xopau ayrn b 1 Mj°, oh npeaaaraeT 
hhoh nyrb. CHaaaaa nToaeMeii npH6aH*eHHO BumicaaeT 3HaaeHHe xopau 1°. Oh 
HaxoaHT ee xax npoMeaeyTOMHoe 3HaaeHHe Me*ay yxe h3bccthumh 3Ha«ieHHaMH xopa 
W2 0 h 44°, T.e. Me*ay l;34,15 p h 0;47,8 p . 3aTeM no noayneHHOMy 3HaweHHio xopau 
1° c noMombio cooTHomeHHa aaa xopau ay™ noaoBHHHoro yraa oh HaxoaHT 
npH6aH*eHHoe 3HaaeHne xopau Vi°. 

48. «KoMno3HUHa» min «npHCoeanHeHne 0TH0ineHnii» 03Ha»taeT nepexoa ot otho- 
meHMa alb k OTHomeHHio ( a + b)/b [Eemiud, V, 14], 


nToaeMeii noab3yeTca sthm noHaTHeM npa nepexoae ot OTHomeHHa b Hepa- 

ZE + EA ZAE + EAA 


ZE ZAE 
! EA 


- k OTHomeHHio - 


EAA 

(CM. PHC. 1.6). 

49. «BuaeaeHHe OTHomeHHa* - 
(a - b)/b [Eemiud, V, 15]. 


b HepaBeHCTBe - 


a/b npH a > b k OTHomeHHio 


nToaeMeii noab3yeTca «BHaeaeHneM othohi eHHa» npn nepexoae ot OTHomeHHa -r-pr 


b HepaBeHCTBe < 


K OTHOmeHHK) 


b HepaBeHCTBe 


50. 3aecb nToaeMeii onHpaeTca Ha TeopeMy o cbohctbc 6hcccktphcu TpeyroabHHKa, 
Koropaa paccexaeT npoTHBoae*amyio aroMy yray cropoHy Ha OTpe3KH, nponopu,noHaab- 
Hue npnaexaniHM k HeMy cropoHaM [Eemiud, VI, 3], nToaeMeii noab3yerca sthm 
cbohctbom 6hcccktphcu yraa npn paccMOTpeHHH TpeyroabHHKa ABr c 6HCceKTpHcoii 
BE, rae TE : EA = TB : BA (pnc. 1.6). 

51. BunHcaeHHe xopau ay™ b 1° nToaeMeii npoBoanr, orapaBaaacb ot c4»p- 
MyanpoBaHHofi h aoKa3aHHoii hm TeopeMu, CMuca Koropoii coctoht b caeaytoipeM. Ecan 
b Kpyre B3HTb ase npoH3BOabHue ay™ AB = 2a h AT = 2fi (pnc. 1.7), to cnpaBeaaHBO 
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cooTHomeHne 


AB 

AT 


AB crd 2a 2a ,- a „ 

- HJIH C rd 23 < 23 ™ <2a <ri), hto paBHocmibHO cooTHomemno 

AT ^ V 



riycTb AB = 3/4°, AT = 1°. Toraa npHBeaeHHoe Bume HcpaB6HCTBo aaeT ^^ < 
1° 4 

< = y OTxyaa caeayeT, mto crd 1° < 4^3 crd V4 0 . 

riycTb Tenepb AB = 1°, AT = IV2 0 . CorjiacHO toh ace TeopeMe, = ^^11/ 2 ° > 
> hjih crd 1° > V3 crd U/f. OTCioaa caeayeT, hto 3HaneHHe xopan 1° aaxjuoneHO b 

npeaeaax V3 crd W2 0 < crd 1° < V3 crd V4 0 , hjih V3 • l;34,15 p < crd 1° < 4 / 3'0;47,8 p . Flpo- 
Beaa BHHHCJieHHa, nojiyaHM, hto 1;2,50 p < crd 1° < l;2,50 p , T.e. xopaa 1° = l;2,50 p , a 
xopaa 1/2°, BHHHCJieHHaa no npaBmiy HaxoagjeHHa xopau noJiOBHHHoro yraa, paBHa 
0;31,25 p . 

52. B Ta6jiHpe xopa riToaeMea tph croa6i;a. B jicbom coaepacaTca 3HaaeHHa ayr ot 
1/2° ao 180°, aepe3 Kaacawe 1/2°. B caeayiomeM croa6ue npHBoaflTca aJiHHbi xopa aJia 
coOTBeTCTByiomux ayr, 3HaieHHa xotophx aaHu b mecTHaecaTepHHHux apo6ax npn 
ycaoBHH, hto awaMeTp xpyra coaepxirr Bcero 120 aacTefi. HaxoHeu, Tperan croa6eu 
cay*HT aaa HHTepnoaaijHH BeaHHHHw xaacaoH nocneaoBaTenbHOH xopau aym, MeHbmeii, 
aeM 1/2°. Oh coaepacHT 3HaaeHHa TpnauaTbix aoaefi pasHOcreii aaHH nocjieayioiHHx xopa, 
T.e. noKa3MBaeT cpeaHHH npapocr aJiHHu xopau Ha oaHy MHHyTy aym b cooTBeTcrey- 
khhhx npeaejiax. 3Ha«ieHHH aaHu c TOHHOCTbio ao KBapT. Byayan nepecanTaHH b 
aecaTHMHyio CHcreMy CHHCaeHHa, Ta&iHun no3BoaaiOT BbiHHCJiaTb xopaa ayr c tohhoctwo 
ao n«Toro aecaTHMHoro 3Haica. 

TaOjiHpa xopa ITroaeMea 6buia nepecwirraHa c noMombio xoMnbioTepa. IlporpaMMa 
6buia cocTaBaeHa Tax, wto6h xax MoacHO 6anace BOcnpoH3BecTH Meroa BHHHcaeHHa 
caMoro riToaeMea [Glcrwatski, Gottsche, 1976; PA, p.57-58, n.68]. Abtoph ee npHimm 
k BHBoay, hto ana roro, hto6m noaywrb tohhhh pe3yabTaT ao TpeTbero 
mecTHaecaTepHMHoro 3HaKa, FlToaeMeii aoaaceH 6 hji npoH3BoaHTb BhmHcaeHHH ao naroro 


B HacroameM H3aaHHH paa 3HaneHHH b Ta6anue xopa nroaeMea HcnpaBjieHH b 
cooTBeTCTBHH c H3aaHHeM flac.TyMepa. McnpaBneHHio noaBeprancb 3HaaeHHa Crd 9°, 
Crd 72°, Crd 881/2°, Crd 97°, Crd 108°, Crd 118^°, Crd 143° [PA, p.57-59, n.68]. 

53. B rn.12 riToaeMeii onpeaenaeT yraa HaxjioHa axaHnTHXH k axBaTopy. riycTb 
P, P' — noaiocH MHpa (pac. 1-D), QYQ' H — He6ecHHH 
3KB3T0p, R, R' — noaiocbi axjiHnTHXH, KYK' H — 

SKjiHnTHKa, Y — Toaxa BeceHHero paBHoaeHCTBHa. Eoabmon 
xpyr He6ecHoii c^iepa RPQR'P'Q', npoxoaamHH aepe3 
nojnocH He6ecHoro axBaTopa h okjouithkh, Ha3HBaeTca 
KoaiopoM coaHuecToaHHH, a aeacamne Ha hcm tohxh 
3KJIHIITHKH — COOTBeTCTBeHHO TOHXaMH aeTHerO H 3HMHerO 
coaHpecToaHHH. 

OnpeaeaaeTca 3HaaeHHe aym RP, KOTopaa, oaeBHaHO, 
paBHa ayraM KQ h K'Q', H3MepaiomHM e — yroa HaxaoHa 

3KaHnTHKH K 3XB3TOpy. 

54. MHcrpyMeHT, c noMombio KOToporo IlTOaeMeH 
npoH3BoaHa H3MepeHne yraa HaxaoHa axnmiTHXH k 3xb3- 
Topy, H3BecreH b coBpeMeHHOH anTepaType noa Ha3B3HHeM 
MepnaHaHHoro xpyra nan MepnaHdHHHOH apMHjiau. B 
aomeameM ao Hac rpenecxoM Texcre «AabMarecTa» He npnBoaaTca H3o6pa*eHHa 
HHcrpyMeHTOB riToaeMea. PexoHcrpyxniM MepHanaHHoro xpyra, npeacraBaeHHaa Ha 
pnc. 1-E, npHHaaaeacHT C.B.^KHTOMHpcxoMy. OnncaHHe, nepTeacn h oObacHeHne aeiicTBHa 
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npujioxeHUx 


aroro HHcrpyMeHTa cm. Taxxe [Britton, 1967, p.5; Dicks, 1954, p.78-79; HA I, 41; 
PA, p.61, Fig.C; Price, 1957, p.589]. OnpeaeaHB c noMombio HHcrpyMeHTa 3eHHTHoe 
paccroaHHe CoaHpa b ahh aeroerc h 3HMHero conHaecroaHHH, aenco BHancaHTb 3HaaeHHe 
e. Cm. TaK*e kommcht. 57. 

55. Bropoii HHcrpyMeHT, onHcaHHuft IFraaeMeeM, npeacraBaaeT co6oh KBaapaHT. 
Phc. 1-F BHnoaHeH C.B.Xhtomhpckhm. Pa6oayio naocKoerb HHcrpyMeHTa ITroaeMeH 
Ha3HBaeT «npH3MOH». IlaaHKa 5 cnoco&TBOBaaa yBeaHaeHHio pe3K0CTH tchh. KBaapaHT 
ycraHaBaHBaeTCH b iuiockocth MepwaHaHa t3khm o6pa30M, hto6h cropoHa co crepxHeM, 
OT6pacHBaiomHM TeHb, 6naa o6paipeHa k rory. Bo BpeMa rrpoxoayjeHHa CoaHpa aepe3 
MepnanaH Ha niKaae cJjHKCHpoBaaocb MHHHMaabHoe 3eHHTHoe paccroaHHe. flpyrne 
H3o6pa*eHH« HHcrpyMeHTa h onncaHHe ero aewCTBHa cm. b hctomhhk3x, yxa3aHHHx b 
kommcht. 51. 

56. noayaeHHaa aHHHa — aHHHa nepeceaeHHa iuiockocth MepHanaHa (noayaeHHoro 
Kpyra) c iuiocKOCTbio ropH30HTa. 

57. Meroa riToaeMea ocHOBaH Ha onpeaeaeHHH 3eHHTHoro paccroaHHa CoaHpa b 
M epHanaHe bo BpeMa aeTHero h 3HMHero coaHirecroaHHH. Ecan 3th 3eHHTHbie paccroaHHa 
o6o3HaaHTb cootbctctbchho z { h z 2 , to ninpoTa Mecra <p = (zj + z 2 )/2, HaxaoH aKanm-HKH 

6 " ( Z ! " Z 2 ) /2 - 

58. rProaeMeH Hcnoab3yeT b «AabMarecre» 3Ha>ieHHe e = 23;51,20°, noayaeHHoe, no 
ero co 6 cTBeHHHM caoBaM, c noMomwo onncaHHux Bbime H3MepeHHH, npoH3BoaHBmHxca 
«b TeaeHHe mhoihx aeT bo BpeMa coaHi;eBopoTOB». CoraacHO riToaeMeio, H3MepeHHaa 
hm BeaHHHHa coaep*HTca Me*ay yKa3aHHbiMH b TeKcre npeaeaaMH 473 / 3° < 2e < 
< 4734t°, OTKyaa e = 23;51,20°. Ero H3MepeHHa OTHOcaTca npnfiaH3HTeabHO k 140 r. h. 3. 
OanaKo h cto pH a onpeaeaeHHa BeanaHHH e bocxobht k 6 oaee paHHeMy BpeMeHH, xax 
06 3tom coo 6 maeT caM nroaeMeft, ccHaaacb Ha Spai-oc^eHa h rnnnapxa. 06 stom xe 
coo 6 maeT CTpa 6 oH b cBoeft «reorpat}>HH» (II, 5, 7) [Cmpa6on, 1964, c.l 15-116]. 
CoraacHO Orpa 6 oHy, hmchho 3paroc<l>eH paaaeana 3eMH0H MepnanaH Ha mecrbaecaT 
aacTeii h, cootbctctbchho, Kaxanft KBaapaHT ot SKBaropa ao noaioca Ha 15 t3khx 
aacnreft, Tax aro paccroaHHe ot 3eMHoro sKBaropa ao TponHKa Paxa coaepxHT aerape 
TaKHe aacra. B cnay SKBHBaaeHTHOCTH 3eMHoro rnapa h He 6 ecHoii c(J>epu, caHTaa 
3paToc(J)eH, BeanaHHa HaxaoHa SKanimiKH 3KBHBaaeHTHa ayroBOMy paccroaHHio ot 
3KB3Topa ao TponHKa Paxa, T.e. cocraBaaeT 1/15 aacn> Kpyra, nan 24°. 3to Han 6 oaee 
paHHee H3BecrHoe rpeaecKoe 3HaaeHHe BeanaHHH e. CTpa 6 oH coo 6 maeT Taxxe, a to 
3paToc(J)eH npeanpHHaa nonuTKy Bbipa3HTb aro 3HaaeHHe b aHHeiiHhix Mepax. Hmchho 
eMy npHHaaaexHT, oaeBHaHO, nepBaa b hctophh reorpacJiHH nonHTKa BHancaeHHa 
BeaHaHHH rpaayca 3eMHoro MepnanaHa h oxpyxHOCTH 3eMHoro mapa. BeanaHHa 
OKpyxHocTH 3eMan y Hero paBHa 252 000 craann, a paccroaHHe ot axBaropa ao TponHKa 

Paxa (ao ropoaa Chchh — coBpeMeHHoro AcyaHa) cocraB- 
aaeT 1/15 aacrb oKpyxHOCTH, T.e. 252 000:360 = 16 800 
craaHH. OaHaxo yxe b anoxy 3paTOC(J>eHa h rnnnapxa 
6 wjio H3BecrHo, aro BeanaHHa HaxaoHa SKanriTHKH MeHbme 
24°. Fnnnapx npn onpeaeaeHHH e, BepoaTHO, nexoana H3 
3HaaeHHa npoaoaxHroabHOCTH HaH 6 oabmero ana aaa Ch- 
eHH, KOTopaa cocraBaaeT 13</^ aaca. Ecan ncxoaHTb H3 
3 toh BeanaHHii, to moxho peKOHcrpyHpoBaTb caeayiomHH 
MeToa ero onpeaeaeHHa BeanaHHH e. 

riycrb Ha pnc. 1-G EC — He6ecHHii 3KBarop, 
SCZPN — MepnanaH, SERN — ropH30HT, Z — 3eHHT, 
P — noaioc Mnpa, TR — cyroaHHH Kpyr CoaHpa bo BpeMa 
aeTHero coaHiiecroaHHa, ecan CoaHue BocxoanT b roaKe R. 
Toraa y = ED — noaoBHHa H36HTKa HaH6oabmero aHa aaa 
mnpoTH CneHH Haa 12 paBHoaeHCTBeHHHMH aacaMH, H3MepeHHaa b rpaaycax, T.e. 
(15°M - 180°)/2, rae M — npoaoaxHTeabHOCTb HaH6oabmero aHa. 3Ta BeanaHHa aenco 
onpeaeaaeTca b npaMOyroabHOM c^epnaecKOM TpeyroabHHKe EDR c npaMHM yraoM D, 
sin y = tg p tg e. Tax KaK aaa CneHH M = 13V^ h , y = 11;15° h <p = e, to 
sin 11; 15° = tg 2e, OTKyaa e = 23;49,50° — 3HaaeHHe, 6aH3Koe k nroaeMeeBCKOMy. 
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rnnnapx, bo3moxho, noayaHa y, noab3yach MeroaoM aHaaeMMH, T.e. npHHaTbiM b 
3HTHMHOH acrpoHOMHH npHCMOM opToroHaabHoro npoeKTHpoB3HHa He6ecHOH ajjepn h ee 
ochobhhx xpyroB Ha oflHy H3 koo pan h3th bix aaocKOcreH (b aaHHOM cayaae Ha ruiocKOCTb 
ropH30HT3, b KoropoH 6 nji ycraHOBji£H rHOMOH fljiHHbi g b CneHe b aeHb aeraero 
ctwiHuecToaHHa). C noMombio aHaaeMMH, oimcaHHon BnTpyBHeM, kotophh Ha3wBaeT ee 
aBTopoM rnnnapxa, 3HaaeHHe e mo*ho noayuHTb H3 cooTHomeHHa, SKBHBaaeHTHoro 
cfropMyae tg e = s/g [Goldstein, 1983, p.9-10]. 

nToaeMefi yTBepxaaeT, mto h 3paToc<}>eH, h rnnnapx npn BhiMHdeHHH BejiHHHHhi 
e no^b3oBaaHCb apo6bio 11/83, KOTOpyio noaaraaH paBHoii 2e. B.roaacreHH npeaaaraeT 
BecbMa y6eaHTejibHyio rnnOTe3y noaBaeHHa 3 toh BeanaHHH. 

Bhirne Mbi yxe roBopajiH, <m> coraacHo 3paToc<})eHy paccroaHHe ot aKBaTopa po 
TponHxa Paxa coeraBaaeT 16 800 craaHH. 3to aaeT aaa BeaHaHHH e 3HaaeHHe, paBHoe 
24°. Ho 3paToc(J)eH, BepoaTHo, 3Han, mto hcthhhoc 3HaueHHe e MeHbme 24°. 3HaaeHHe 
xe 16 800 — npH6jiH*eHHoe, Tax xax, no yTBepxaeHHio CTpa6oHa co ccnjikoh Ha 
HaOaioaeHHe era npeamecrBeHHHKOB, uihpotw Mecr, pacnoaoxeHHbix Ha oqhom MepiWHaHe 
Ha paccroaHHH MeHee 400 craaHii (okojio Vf mHpoThi) npn Ha6aioaeHHH (T.e. 
onpeaeaeHHH npoaoaxHTeabHOCTH HanfSoabmero a»a hjih oTHomeHHa aaHHH niOMOHa k 
ero tchh) He pa3aHaaiOTCH. FIoaTOMy BeanaHHy 16 800 npaBOMepHO yMeHbmHTb ao 
16 700. A Toraa cnpaBeaaHBo cooTHoiueHHe 

2e 2 x 16 700 167 

360 " 252 000 ~ 1260’ 


OTCioaa npn6anxeHHoe 3HaaeHHe Bean<inHH e moxho noayaHTb c noMombio uenHbix 
apo6eft MeToaoM, cBa3aHHHM c aaropHTMOM EBKanaa, xopomo H3BecTHhiM b am-imHocm. 
C noMombio ueriHOH aPo6« moxho noayaHTb npn6aHxeHHoe 3HaaeHne aio6oro 
pauHOHaabHoro ancaa BHaa alb, 6ucrpo cxoaameeca k hcthhhoh BeawaHHe. 

npeacraBHM MHcairreab h 3HaMeHaTeab BwpaxeHHa aaa b BHae 
1260 = 7 X 167 + 91, 

167 = 1 X 91 + 76, 

91 = 1 X 76 + 15, 

76 * 5 x 15. 

Toraa BhipaxeHHe moxho 3anHcaTb b BHae 


167 

1260 


11 

83- 


TaxHM o6pa30M, MHCao ^ nonyaaerca yxe npn TpeTbeM npnSaHxeHHH. 

Hncao ^ moxho noayaHTb h apyrHM nyTeM, ecan Bocnoab30BaTbca HepaBeHCTBOM 

^ ^ + ^ ^ npn ^ KOTOpbiM onepHpyeT Flann AaexcaHapHHCKHH b cbocm 

«MaTeMaTHaecKOM co6paHHH» [Pappus, I, p.689]. 
flp°6b 1260 yfl° B aeTBopaeT HepaBencTBy 


1 _ 2 _ 
8 “ 16 


1260 


X 

15’ 


KOTopoe moxho npeacraBHTb b BHae f 

I 1 + 2n _ 

8 8 + 15n ' 15 1 


- < jr npn n = 1,.... 6. 
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nocuie«OBaTejibHocTb npH&iHxeHHbix 3Ha«eHHH ana apo6n npn cooTBeTCTBy- 

1 2 

K»mHx 3HaaeHHax n 3axjnoaeHa Mexay g H J 5 H HMeeT bhh 

I<Jl< A<_L < _?_ < iL < I3 < JL 
8 23 38 53 < 68 < 83 < 98 < •" < 15’ 

TaxHM o6pa30M, «po6b npeacraBJiaeT co6oh npH6jiH*eHHoe 3HaaeHHe apo6n 
167 
1260 1 

b Texcre «AjibMarecTa». HanfSoJiee 


r npn n = 5. 


TaxoBbi use nui0Te3bi o nponcxoxaeHHH apo6n ^ b 
B epoaTHo, no mhchhio rojiacreiiHa, ito ee aBTOpoM hbjihctch rnnnapx [Goldstein, 1983, 
p.6-8]. CymecTByiOT, oflHaxo, h apyrae rHnoTe3hi, xacaromneca npoHCxoxcaeHHa 
yxa3aHHOH bcjihhhhiji yrjia HaxjiOHa axjiHnTHXH k axBaTopy. Cm. b stoh cbh3h [Rawlins, 
1982; HbtomoH, 1985, c.106-109]. 

59. Kax h3bcctho, BbicoTa nojixica He6ecHoro SKBaropa Haa ropH30HT0M b aaHHOM 
reorpa(J)HnecKOM nyHKTe paBHa ero reorpatJjHaecxoii mHpoTe. 

60. ra. 13 nocBameHa H3aoxeHHio ochob aHTHHHOft aJjepHHecxoH TpHroHOMeTpHH. 
Onnpaacb Ha Tpyaw no aJjepHxe ABToaHxa (IV b. ao h.3.), EBKJinaa (ok. 365-300 ao 
h.3.), Teoaocna (III b. ao h.3.), rnncHxjia (II b. ao h.3.) h b oco6chhocth MeHeaaa 
(I—II bb.), IlToaeMeft aoxa3aa «Hecxoabxo xpaTKHx h oaeHb noJie3Hbix aeMM», KOTopbie 
n03B0aaa« pernan. uihpokhh xpyr 3aaaa ccjjepn'iecKOH acrpoHOMHH ero BpeMeHH. flpn 
aoKa3aTeabCTBe sthx aeMM oh onnpaaca, raaBHhiM o6pa30M, Ha 3HaMeHHTyio TeopeMy 
MeHeaaa, oaHoro H3 xpynHeiimHx yaeHhix anoxn 3aaHHH3Ma, aBTopa TpyaOB no 
acrpoHOMHH, MaTeMaTHKe h MexaHHKe. 

Ochobhoh Tpya MeHcaaa «C<t>epHxa» ao Hac He aornea. Oh coxpaHJuica Toabxo b 
apa6cKOM nepeBoae acrpoHOMa h MaTeMaraxa X-XI bb. H6h Hpaxa [Krause, 1936]. B 
acrpoHOMHaecKOft aHTepaType cpeaHeBeKOBOn EBponw ee o6hmho Ha3hiBaaH «TeopeMOii 
0 TpaHCBepcaaax*, a Ha cpeaHeBeKOBOM Boctokc «npaBnjiOM mecrn bcjihhhh» hjih 
«TeopeMOft o nojiHOM aeTbipexcropoHHHKe*. 

Ha3BaHHe TeopeMbi MeHeaaa — «npaBnao inecro bcjihmhh* — oOmchhctch 
caeayiomHM o6pa30M. Cmmoi TeopeMbi coctoht b tom, hto Mexay mecrbio OTpe3xa- 
mh — xopaaMH b Kpyre hjih mecrbio ayraMH 6oabmnx xpyroB ccjiepbi, o6pa3yiomHx 
noJiHMH njiocKHH hjih ccJjepHwecKHH neThipexcTopoHHHKH, CymecTByiOT 
onpeaejieHHiae cooTHomeHHa. TeopeMa MeHejiaa 6buia aoxa3aHa h aaa 
njiocKoro, h aaa atiepnaecKoro cjiynaeB (cm. kommcht. 61, 66). 

B 3toh xe rjiane aoKa3hiBaeTca Taxxe yTBepxaeHHe 0 tom, hto 
ecjiH aaHH oTHomeHHa xopa a»yx ayr, MeHbmnx 180°, h hx cyMMa 

HJIH pa3HOCTb, TO MOXHO OnpeaejIHTb H C3MH ayrH. 

61. 3aecb peab naeT 0 iuiocxoh TeopeMe MeHejiaa. IlToaeMeii 
npHBoaHT ee aoKa3aTejibCTBO. 

B ocHOBe aoKa3aTejn>CTBa — cjwrypa, Ha3HBaeMaa nojrauM 
aeTbipexcropoHHHKOM. riaocxHH nojiHhiii neTbipexcropoHHHK moxho 
noayaHTb H3 npoH3B0abHoro aeTHpexyroabHHxa, npoaoaxaa ao 
nepeceaeHHa o6e napbi ero npOTHBonoaoxHbix cropoH (pnc. 1-H). B 
cOBpeMeHHbix o6o3HaaeHHax njiocKaa TeopeMa MeHejiaa HMeeT BHa 



AD CE BF 
CD BE AF 




AD BC EF 
CA BE DF " 


MeHejiaii, riToaeMeii, a BnocjieacrBHH MaTeMaTHKH cpeaHeBexoBoro BocroKa (Jx>p- 
MyanpoBajiH h aoxa3WBajiH 3Ty TeopeMy c noMoipbio eBxjiHaOBOH TeopHH cocraBHbix 
OTHomeHHii. B coBpeMeHHOii TepMHHOJioinH cocraBHoe OTHomeHne ecrb npoH3BeaeHHe 
aByx OTHOmeHHH. Mhi roBOpHM, hto OTHomeHHe j ecrb npoH3BeaeHHe OTHomeHHH ~ h 
j . AHTHHHhie *e MaTeMaTHKH roBopnjiH, mto OTHOmeHHe ~ «cocraBaeHo» H3 OTHomeHHii 
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c e „ „ TA „ FA 

-j h j. B TepMHHOJiorHH riTOJieMea othouichhc cocraBaeHO H3 othouichhh h 

ZB TE . TZ AB . . 

gg, a 0TH0III6HH6 |j^ COCTaBJieHO H3 OTHOUieHHH ^ H (pHC. 1.8). 

lloHaTHe cocraBHoro othouichhh — oaho H3 ochobhhx nOHHTHii rpeaecKOH TeopHH 
OTHOuieHHH, H3JioxceHHOH b KHHre V «Hanaa» EBKjmaa [Esicjiud, V, 9, 10]. OnepaujiH 
cocraBJieHHa othouichhh paBHOCHjifaHa hx yMHoxeHHio. OaHaxo y EBicanaa pe*n> naeT 
TOabKO O «aBOiiHOM» H «TpOHHOM» OTHOUieHHHX, T.e. O B03BeaeHHH OTHOuieHHH B KBaapaT 

h xy6. 06mee *e onpeaeaeHHe cocraBHoro othouichhh OTcyTCTByeT. IIoaTOMy no3aHenuiHe 
rpeaecKne KOMMeHTaTopw «Hauaa» 6hvm BbiHyxcaeHbi aonoaHHTb EBxaiiaa. 3to o6mee 
onpeaeaeHHe ao6aBaeHO k KHnre VI «Hawaa» b xaaecTBe onpeaeaeHHH 6. 

B cBoeM aoKa3aTeabCTBe UroaeMeii onnpaeTCH Ha a»a npeaaoxeHHH khhi-h VI 
«Hauaa». B nepBOM H3 hhx yTBepxaaercH, «rro b paBHoyrojibHbix TpeyroabHHKax cropoHH, 
CTHrHBaiomHe paBHwe yrjm, nponopuHOHaabHH. Cmmcji BToporo npeaaoxeHHH coctoht 
b tom, hto ecan b TpeyroabHHKe npoBeaeHa npnMan, napajiaeabHan obhoh h3 ctopoh, 
to OHa pacceaeT ocraabHHe ctopohm Ha nponopuHOHaribHbie OTpe3KH [Eemiud, VI, 2, 4], 

62. Cmmcji aroro npeaaoxeHHH coctoht b caeayiomeM: earn Ha OKpyxHOcra c 
ueHTpoM A (pnc. 1-J) b3hth npoH3BoabHMe ayni AB h BF, Menbuine 180°, h npoBeaeHa 
xopaa AT, to cnpaBeaaHBo cooTHOuieHHe 

Crd 2AB AE 
Crd 2Br “ Er’ 

iae E — tohk3 nepeceaeHHH xopau AT c anaMeTpoM BA. 

IIpH aoKa3aTeabCTBe aroro cooTHomeHHH ITraaeMeft onHpaeTCH Ha npeaaoxeHHe 3 
KHHrn IV «Hanaa», cmmcji KOTOporo coctoht b caeayiomeM: ecan npnMan, npoxoaHuiaa 
aepe3 ueHTp xpyra, aeaHT apyryio npHMyio, He npoxoaauiyro wepe3 Hero, nonoaaM, to 



Phc. 1-J 



Phc. I-K 


OHa nepecexaeT ee noa iiphmmm yraoM [Eeiuiud, IV, 3]. floKaaaroabCTBo npoBoaHTcn 

C nOMOIUblO «COCTaBJieHHH OTHOUieHHH». 

63. M3 3toh TeopeMM BMTexaeT obho oaeHb BaxHoe caeacrene: ecan H3BecTHH cyMMa 
ayr h OTHomeHHe xopa yaBoemiMx ayr, to moxho onpeaeaHTb xaxayio H3 hhx. 

64. CcJxjpMyaHpoBaHO npeaaoxeHHe: ecan Ha OKpyxHOCTH c iieHTpoM A (pnc. 1-K) 
b3hth aym AB h AT, MeHbuine 180°, npoBeaeHH paanyc AA h xopaa Br, npoaoaxeHHH 
KoropHx nepecexaiOTCH b ronne E, to HMeeT Mecro coothouichhc 


Crd 2rA TE 
Crd 2AB “ BE' 

65. Kax caeacTBHe H3 npeabiaymero ccJiopMyaHpoBaHa TeopeMa: ecan h3bccthm ayra 
TB, paBHaa pa3HOCTH ayr AT h AB, h othouichhc xopa yaBoeHHHx arax ayr, to moxct 
6HTb onpeaeaeHa h ayra AB. 

3th BcnoMoraTeabHHe paccyxaeHHH IlToaeMeH, kotophmh oh 3aBepuiaeT pa3aea 
iuiockoh TpHroHOMeTpHH, CBoauTCH no cyro aeaa k a»yM aeMMaM, kotophmh oh 
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no^b3yeTca aaaee ana aOKasaTejibcraa TeopeMH MeHeaaa. B coBpeMeHHOH TepMHHoaorHH 
ohh HMeioT aieayiomHH bha. 

JleMMa 1. Ecjih 3aaaHH ayra (a + p) h OTHomCHHe to OTOro aocraToaHO 

aaa HaxoxaeHHa ayr a k ft. 

JleMMa 2. Earn 3aaaHH ayra (a — p) h OTHomeHHe T0 3Toro aocraToaHO 

aaa HaxoxaeHHa ayr a h /?. floxa3aTeabCTBO ITraneMeft, ecrecTBeHHO, npoBoanT c 

noMOmbio TpHroHOMeTpHtt xopa- 

66. B 3tom npeaao*eHHH aoKa3biBaeTca TeopeMa MeHeaaa aaa aJjepHaecxoro cayaaa. 
riycTb Ha noBcpxHOcm ccfrephi ayraMH oxpyxHocreH 6oabmHx xpyroB o6pa30BaHa 
(Jjnrypa ABZr, npnaeM xaacaaa H3 othx ayr AB, BZ, ZT, AT MeHbme 180° (pnc. 1.14). 
B TeopeMe yTBepacaaerca, mto 

Crd 2rE Crd 2rz Crd 2AB Crd 2rA Crd 2rA Crd 2ZB 

Crd 2EA ~ Crd 2AZ Crd 2BA’ Crd 2AE Crd 2AZ Crd 2BE' 

IlpoBeaeM H3 ueHTpa afcephi H paanycH HB, HZ, HE h coeaHHHM xopaaMH tohxh 
A, A, T. npoaoa*HM xopay AA h paanyc HB ao HX nepeceaeHHa b TOaxe 0. Toaxy 
nepeceaeHHa xopau Ar h paawyca HZ o6o3HaaHM aepe3 K, a roaxy nepeceaeHHa xopan 
AT c paanycOM HE — aepe3 A. Toaxn ©, K h A aexaT oaHOBpeMeHHO b iuiocxocth 
TpeyroabHHxa AAr h b iuiocxocth xpyra HBZE, a caeaOBaTeabHO, Ha obhoh npaMOH 
©KA. 

CocTaaaeHHaa npaMHMH ©A, ©A, TA h TA (pHrypa ©ATK npeacTaBaaeT co6oii 
noaHbiH aenipexcTopoHHHx iuiocxoh TeopeMH MeHeaaa. H 3 Hee caeayeT 

rA nc ©A 

AA KA ©A' 

Ho, coraacHO BTopoii H3 aoxa3aHHbix IlToaeMeeM TeopeM, noayaHM 
TA Crd 2H5 TK Crd 2rZ 

AA “ Crd 2EA’ KA " Crd 2ZA‘ 

CoraacHO *e TpeTbeft TeopeMe HMeeM 

A© Crd 2AB 
©A Crd 2BA' 

OTCK)aa 

Crd 2rE Crd 2rZ Crd 2AB 
Crd 2EA “ Crd 2ZA Crd 2BA’ 
aTO h Tpe6oBaaocb aoxaaan,. 

Phc. i-l nTOaeMeii 3aMeaaeT, aTO aHaaomaHO, c yaeTOM cooTBeTCTBy- 

K)mHx npeanocbiaox, aoxa3aHHHx Bbime, aoxa3HBaerca h BTopoe 
yTBepxaeHHe TeopeMH. noaHoe ero aoxa3aTeabCTBO aaa TeoH b cbohx xoMMeHTapnax 
x «AabMarecTy» [HAMA, p.26-30]. 

TaxHM o6pa30M, aJjepHaecxyx) TeopeMy MeHeaaa mojkho noayaHTb H3 naocxoii 
TeopeMH 3aMeHOH xaxaoro OTpe3xa xopaoii cooTBeTCTByromeii ayrn 6oabmoro xpyra 
(pnc. 1-L) b Bnae 

Crd 2AD Crd 2CE Crd 2 BF . Crd 2AD Crd 2 BC Crd 2 EF . 

Crd 2CD Crd 2BE Crd 2AF ’ Crd 2CA Crd 2BE Crd 2DF ~ ' 

nan, ecan nepeiiTH ot xopa x CHHycaM, 

sin AD sin CE sin BF _ . sin AD sin BC sin EF _ . 

sin CD sin BE sin AF ’ sin CA sin BE sin DF ~ ’ 

CaeayeT OTMeTHTb, a to h nToaeMen, h MeHeaan, Ha aoxa3aTeabCTBe xoroporo oh 
ocHOBHBaeTca, h TeOH AaexcaHapHHCXHH paccMaTpHBaan Toabxo cayaaii, xoraa npaMbie 



npiuioxemm 
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AA h BH (pnc. 1.14) nepecexaiOTca. OaHaxo ohh MOryT oxa 3 aTi>ca napajuiejibHHMH, h 
Toraa Tpe 6 yerca oco 6 oe aoxa3aTejibCTBo. 

BcecTopoHHeMy HCcneaoBaHHio c^epHaecxyro TeopeMy MeHejiaa noflBeprjiH MaTe- 
m3thkh cpeaHeBeKOBoro BocTOKa, xoropbie Ha3uBajiH ee TeopeMoft «o (Jmrype cexymHx* 
(maxji aa-Kirra). 063op hx aoxa3aTejibCTB cm. [MameueecKax, 1990, c.83-92]. 

TeopeMa MeHejiaa o TpaHCBepcajiax — ocHOBa Bcex acrpoHOMHaecKHx BHaHOiemiH 
llTOJieMea, cBa33HHHx c pemeHHeM afcepHnecxHx TpeyrojibHHXOB. 

67. TjiaBbi 14-16 KHHrH I h npaxTHnecxn Bca KHwra II «AjibMarecTa» npeacraBjiaioT 
co 6 oii cepiao 3aaaa c^epnaecKoft acrpoHOMHH, Kcrropue mohcho pa36irrb Ha tph ochobhhc 
rpynnH: 

3aaaan no onpeaejieHrao xoopanHaT cbcthji Ha He 6 ecHoft ccjjepe h nepexoay ot oaHoii 
H3 Tpex npHHaTux IlmiieMeeM ccJjepmecxHX chctcm KoopnnHaT k apyroii; 

3aaaan MaTeMaTHaecxoii reorpacjjHH; 

3aaaaH no onpeaejieHHio nojio*eHHa sicihothkh OTHOCHTejibHO ropH30HT3 h apyrax 
6oabmHx xpyroB HefiecHoft ajiepbi. 

riTOJieMeii nojib30Barcca TpeMa chctcm3mh aJjepnaecKHx xoopaHHaT: 

1) ropH3OHTajibH0H, b xoropoft nojio*eHHe CBermia Ha He6ecH0ft afcepe onpeaeaaeTca 
era bhcotoh h, OTcaHTHBaeMoft ot xpyra ropH30HTa no nepneHaHxyjiapHOMy eMy xpyry 
BHCOTH, H 33HMyTOM A, OTCHHTHBaeMOMy nO ropH30H- 
TaabHOMy xpyry ot MepncmaHHoft jihhhh (ceftaac) hjih 
ot jihhhh boctok— 3anaa (y riTOJieMea); 

2) SKBaTopHajihHOH, b KoropoH KoopflHHaTH He 6 ec- 
hhx Teji — npaMoe BoexojxaeHHe « = Y H, orcaHTbiBa- 
eMoe no He 6 ecHOMy axBaTopy ot tohkh BeceHHero 
paBHoaeHCTBHa Y, h ckjiohchhc <5, oTcaHTMBaeMoe ot 
He 6 ecHoro axBaTopa no nepneHaHxyjiapHOMy eMy Kpyry 
cxjioHeHHa (pnc. 1-M); 

3) aKjmnTHaecKoii, xoropaa Hcno;ib30Bajiacb «jia 
onpeaejieHHa nojioaceHHH CojiHua, JlyHH h njiaHeT b hx 
flBH*eHHH no CBOHM Op6HTaM. KoOpaHHaTM B 3TOH 
CHcreMe — axjiHnTHaecxaa aoaroTa A = Y N, otcuhth- 
BaeMaa Baojib ohjihothkh ot tohxh BeceHHero paBHo- 
aeHCTBHH b HanpaBjieHHH nocjieaoBaTejibHOCTH 3HaxoB 
3oanaxa h SKjiHnTHaecKaa nrapoTa /3 = NK, OTCHHTHBaeMaa no xpyry mnpoTH, 
nepneHflHKyjiapHOMy k axjmnTHxe, ot tohxh ero nepeceaeHHa c axjiHnTHXOH (pnc. 1-M). 

B 3toh rjiaBe peab tmer 06 onpeaeaeHHH ckjiohchhh 3 Toaex sxjwnTHXH xax 
(JjyHKi;HH 3(A), cue A — aojiroTa Toaex axjiHnTHKH npn aaHHOM, onpeaejieHHOM onncaHHUM 
BHme MeroaOM 3HaaeHHH HaxjiOHa 3 kjihiitiikh e. 

B o6meM BHae 3Ta 3aaaaa pemajiacb c noMombio TeopeMH MeHejiaa. riycTb Ha 
pnc. 1.15 EA — He6ecHHH axBaTop, EB — axjiHm-Hxa, E — Toaxa BeceHHero 
paBHoaeHCTBHH, B — Toaxa jieTHero cojiHitecToaHHa. no ycaoBHio 3aaaaw Tpe6yerca 
onpeaejiHTb ayry ©H = 3, earn H3BecTHH ayra EH = A h yroji E = e. 

nToaeMeii paccMaTpnBaeT noJiHUH cc^epnaecKHH aeTHpexcTopoHHHK ABZHE0, 
o6pa30BaHHHii nepeceaeHHeM a»yx nap cooTBeTCTByiomHx ayr ZA h Z©, EA h EB. 

CorjiacHo TeopeMe MeHeaaa, 

Crd ZB Crd ZH Crd EH 

Crd AB ” Crd H© Crd EB 

hjih, ecjiH yaecrb, aro ayra ZB, ZH h EB coaep*aT no 90°, h nepeirra ot xopa k 
CHHycaM, nojiyaHM sin 3 = sin A sin e. 

nTOJieMeft He pemaeT 3aaaay b o6meM BHae, a npnBoaHT aea npnMepa BHancaeHHa 
3 no aaHHOii A. 

BHaaajie oh nojiaraeT ayry EH (amiHiroiHecKyio aojiiwy A) paBHoii 30°. Toraa, Tax 
xax ayra ZA paBHa 90°, yaBoeHHaa ayra 2ZA paBHa 180°, a cooTBeTCTByiomaa eii 
xopaa 2ZA — 120 p . Kax HaiiaeHo paHee, 2e = 2AB = 47;42,40°, a cooTBeTCTByroniaa xop- 
aa 2AB = 48;31,55 p . no npeanojioxeHHX), ayra 2EH = 60°, OTxyaa xopaa 2EH = 60 p . 
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HaxoHeu, no onpeaeaeHmo tomkh aeTHero coaHuecroaHHa, ayra 2EB = 180°, OTxyaa 
xopaa 2EB = 120 p . 

IloacTaBjiaa 3th 3HaaeHna, PlToaeMeH nojiyaaer 

Crd 2Z0 60 p = 120 p 

Crd 20H i20 p 48;31,55 p ’ 

OTxyaa 

Crd 2Z© _ 120 p 

Crd 20H 24;15,57 p 

Tax Kax 2Z© = 180°, to xopaa 2Z© = 120 p . OTCioaa xopaa 2©H = 24; 15,57, a 
yflBOCHHaa ayra 2©H = 23; 19,59°. CaeaoBaTeabHo, ckjiohohhc tomkh 3 KjinnTHKn c 
3K3nnTM4CCKoii aoaroToii A = 30°, coraacHo riToaeMeio, ecrb 6 = 11;40°. AHaaornqHMM 
o6pa30M BhiaacjiCHa BeammHa CKjiOHeHHa tomkh axawnTHXH c SKaunraaecxoM aoaroToii 

A = 60°. 

68. Paaaa 15 coacpacnT Ta6anuy ckjiohchhm Toaex 3xannTnxn xax (J)yHXu,nio aoaroTw 
A, t.c. 3HaacHna (J>yHKann 6(A), BwuHcaeHHMe aepe3 1° n3MeHeHna aoaroThi A no 
npviBcacHHOMy Bbtuie npaBHay. ©Ta Ta6anu.a coctoht m 3 aeyx CToa6u,OB. PlepBhiH CToa6eu 
Ha3biBacTca «ayrn [xpyra] aepe3 cepeannbi [3oaHaxaabHbix co3Be3aHH]», T.e. ayra 
3KawnTWKn. TaxHM o6pa30M, acHo, hto peab naeT 06 axannTHHecxoH aoaroTe A. BTopoii 
ctoji6cu hocmt Ha3BaHne «ayni noayaeHHoro icpyra», T.e. MepHanaHa. Ha caMOM ace 
acac pcah HaeT o ayrax He MepnanaHa, a xpyra cxaoHeHHH. 

06bacHHTb 3 to mo*ho caeayiomHM o6pa30M. Koraa Toaxa 3KannTHXH c aoaroToii 
A b pc3yabTaTe cyroHHoro o6pameHna He6ecH0H c(})epw oxa3MBaeTca b naocxocTH 
McpnaaaHa, to ayra, onpeaeaaiouiaa ee cicaoHeHHe, 6yaeT paBHa ayre MepnanaHa, 
3aKaio4CHHoii Mcacay cooTBeTCTByiomeH tohxoh axamrraxH h tohxoh He6ecHoro axBaTopa. 
McpnanaH, t3khm o6pa30M, MoaceT Hcnoab30BaTbca aJia onpeaeaeHHa cxaoHeHHii Tonex 
3KannTHKH c aoaroToii A. BTopoe B03Moa<Hoe o6a>acHeHne: H33B3HHe xpyra, nepneHanxy- 
aapHoro ropn30HTy <MepnanaH), nepeHOCHTca Ha xpyr, nepneHanxyaapHuii sxaHnTuxe, 
nocKoabKy aaa nocaeaHero He cymecrByeT oco6oro Ha3BaHHa; 3 to caeacTBHe Hepa3pa- 

60 TaHH 0 CTH TCPMHHOaOrHH. 

MaxcHMyM 3H3MCHH8 6 b Ta6anu.e cxaoHeHHH riToaeMea aocraraeTca b Tonxe c 
aoaroToii A = 90°. Oh paaeH BeaHHHHe HaxaoHa 3xannTnxn. Caeaya flac.TyMepy, mm 
BH ccan HcnpaBacHHM b qncaoBue aaHHbie stoh Ta6anu.M, caeaaHHhie b pe3yabTaTe 
TmaTeabHoii npoaepxn, nepecneTa h conocTaBaeHHa c pyxonacaMH, HeaocrynHMMH 
n3aaTeaio rpcaccxoro Texcra, Ha kotopom ocHOBbiBaaca M.H.BeceaOBCXHii [PA, p.71, 
n.87 |. 

Bonpoc o npoHCxoacaeHHH nToaeMeeBCXoit Ta6aHu,u cxaoHeHHH npeacraBaaeT 
onpeaeaeHHbie TpyaHOCTH. Kax noxa3aan coBpeMeHHue nccaeaoBaHHa, 6oabuiHHCTBO 
3HaqeHnii 6(A), 3acJ)nKcnpoBaHHoe b Ta6aHue, He MoaceT 6hiTb noayaeHo Ha ochobc 
T a6anu.bi xopa, npHBeaeHHoii b ra.ll, MeToaoM, onncaHHMM IlToaeMeeM. Plpn BtmHcaeHHH 
Ta6a m q h bix 3HaqcHMM 6(A) pa3HOCTb cocTaBaaeT (—2") — (+4") h hocht nepMoanqecxMH 
xapaxTep, q to Heab3a o&bacHHTb He6peacHOCTbio riToaeMea vuw oum6xaMn nepenHC4HX0B. 
P.HbioTOH npeanoaoacHa, hto np« BMHHcaeHHH nToaeMeeBCXoii Ta6anu,w cxaoHeHHH 
ncnoab30Baaacb He ero co6cTBeHHaa Ta6anu,a xopa, a xaxaa-To 6oaee paHHaa h 6 oaee 
rpy6aa. B.JI.BaH-aep-BapaeH BhiaBHHya npeanoaoaceHne, 4 to 3Ta 6oaee paHHaa Ta6anu,a 
6biaa Bbi4HcaeHa b pe3yabTaTe npuMeHeHna HexoToporo npaBHaa, sxBHBaaeHTHoro 
pexypcHBHoii (J)opMyae, ochob3hhoh Ha TeopeMax ApxHMeaa o CBoiicTBax aoMHHoii b 
xpyre, h 3btopom ero 6hia, aepoaTHo, oanH H3 xpynHeiiiHHX MaTeMaTHKOB 3noxn 
3aanHn3Ma AnoaaoHHH PleprcxHH (ox. 260-170 ao h.3.). ©to pexypcHBHoe npaBHao 
BnocaeacTBMH craao H3Becrao b Mhuhh h Hcnoab30Baaocb ApHa6xaToii I (475 h.3 . — ?) 
npn Bbi4ncaeHnn Ta6aHubi cHHycoB I Waerden, 1988(1), p.31-37; 1988(2), p.181-183]. 

69. BpeMeHHon rpaayc (xpovoi icrnpepivoi, 6yxBaabHo «paBHoaeHCTBeHHbie, wm 
3XBaTopnaabHbie BpeMeHa») — sto HHTepaaa BpeMeHH, paBHwft 1/360 qac™ cyrax, nan 
4 m , BcaeaCTBHe aero h noayana H33B3HHe «rpaayc». ©Ta acrpoHOMHqecxaa eaHHHita 
MMeeT BaBHaoHcxoe npoHCxoacaeHHe. Kax npaMoe BoexoacaeHHe a, Tax h BpeMeHa Bocxoaa 
p ayr 3xannraxn Ha pa3aH4Hhix uinpoTax onpeaeaaiOTCH PlToaeMeeM npn noMomn 
BpeMeHHbix rpaaycoB. 
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70. B rji.16 peuiaeTca 3aaaqa 06 onpegejieHHH speMeH Bocxoaa p( AA) npoH3BojibHbix 
flyr 3KjiHnTHKH AA = A 2 — Aj b npaMoii ajiepe, T.e. Ha 3 Cmhom axBaTope npn <p = 0°. 
BpeMeHa Bocxoaa ayr 3 kjihfithkh b npaMoft c(J>epe, corjiacHo llTOjieMeio, paBHaiOTCa 
Bp6M6HaM npoxoxmeHHa 3 thx xe ayr qepe3 MepnanaH npn cyroqHOM o6pameHHH 
He6ecHoft ajjepn, npnqeM nocaeaHee paBeHCTBO BbinojmaeTca aaa jik> 6 oh reorpacjwqecKOH 
mHpOThl. 

riToaeMeii CHaqaaa onpeaeaaeT BpeMeHa Bocxoaa p(X) ayr 3 kjihiithkh aaa cay aaa, 
xocaa oaHa H3 xpaibmx Toqex ayra coBnaaaeT c tohkoh BeceHHero paBHoaeHCTBHa 
Uj =0), T.e., no cyTH aeaa, npaMbie BocxoxaeHHa a(A) Toqex axamiTHXH xax (JjyHKUHio 
aoaroThi A. 3HaaeHHa p(A) onpeaeaaiOTca hm aaa (JjHxcHpoBaHHhix 3HaaeHHH aoaroThi 
A = 10°n, rae n = 1, 2, ..., 9 (b Texcre npHBoaaTca aaa npHMepa BbiMHCaeHHa p(A) aaa 
A = 30° h A = 60°), a 3aTeM cocraBaaeTca Tafianua pa3HocreH A a aaa cooTBeTCTByiomHx 
10-rpaaycHHx HHTepBaaoB npHpameHHa aoaroTH ot 0° ao 90°, onpeaeaaiomHx BpeMeHa 
Bocxoaa yxa3aHHbix HHTepBaaoB. 

71. y reft6epra 56;1,25; HcnpaBaeHHe flx.TyMepa [PA, p.73, n.89[. 

72. n P H onpeaeaeHHH a xax 4>yHKi;HH A nToaeMeft npH6eraeT Taxxe k TeopeMe 
MeHeaaa. IloaHHH c({)epHqeCKHft qeTbipexcrapoHHHK ABZHE©, npeacTaBaeHHhiH Ha 
pHc. 1.16, no3BoaaeT 3an«caTb caeayiomee cooTHomeHHe: 

Crd 2ZB Crd 2ZH Crd 2E© 

Crd 2AB = Crd 2H© Crd 2EA’ 

b kotopom ZB = 90° - e, AB = e, ZH = 90° - <5, H© = <3, EA = 90°, ©E = a. BeanaHHa 
CKaoHeHHa 8 , npHcyTCTByiomaa b 3tom ypaBHeHHH, MoxceT 6biTb noayaeHa no H3BecTHoii 
aoaroTe A npn noMom« Ta6aHpbi cxaoHeHHft ra.15; BeawqHHa a nocae 3Toro onpeaeaaeTca 
oaH03naqHO. 

TaxHM o6pa30M, 3aaaqy no onpeaeaeHHio a(A) IlToaeMeft pemaeT b a»a 3Tana, 
npnqeM o6a pa3a c Hcnoab30BaHHeM TeopeMbi MeHeaaa; CHaaaaa oh HaxoaHT cxaoHeHHe 
8 no npaBnay, 3KBHBaaeHTHOMy <J»opMyae 

sin 8 = sin e sin A, 

a 3aTeM a Ha ocHOBe cooTHomeHHa 



flByKpaTHoe npHMeHeHHe TeopeMH MeHeaaa cBa3aHO c oTcynn-BHeM (jjyHximn 
TaHreHca b apceHaae MaTeMaTHqecKHx cpeacTB, xotophmh onepnpoBaaH ajuiHHHCTHqecxHe 
acTpoHOMH [HAMA, p.31-32]. 

73. Ta6aHu;a BpeMeH Bocxoaa ayr sxaHnTHXH b npaMoft cc[>epe npHBoaHTca b 
«AabMarecTe» aBaacau — b KOHue HacTOameii raaBhi h b cocTaBe Ta6aHu,bi ra.8 kh.II 
b CTOa6n;e «npaMaa c$epa». C ee noMombio MoryT 6hiTb BhiqHCaeHbi npaMbie BoexoacaeHHa 
a Toqex axamrrHXH npH npoH3BoabHOH aoaroTe A. BeanqHHhi a(A) npn A * 10°n 
onpeaeaaiOTca aHHeiiHOH HHTepnoaauHeH Me*ay coceaHHMH 3HaqeHHaMH. ripHMephi 
BhiqncaeHHa a(A) cm., HanpHMep, b kommcht. 31, 50, 70 k kh.IV h b kommcht. 12, 
110 K kh.V. 


KHHrA BTOPAil 

1. ByKBaabHo «o6HTaeMaa HaMH qacrb 3eMjm» — to, hto b aHTHqHoii reorpa(J)HH 
HMeHOBaaocb oiixyMeHOH (oiKoupevr)). Tax rpexn Ha3hiBaaH H3BecTHyio hm o6HTaeMyio 
qacrb 3eMHoro mapa. IloHaTHe oiiKyMeHbi HCTopHqecxH npeamecTByeT npeacTaBaeHHio o 
mapoo6pa3HOCTH 3cmjih. Tax, rexareii MnaeTCXHii, TepoaoT h HexoTophie apyrae 
aBTopw VI-V bb. ao h.3. npeacraBaaaH oiixyMeHy b BHae ancxa, Ha xotopom xoHTHHeHThi, 
Mopa, pexH, rophi pacnoaaraxrrca npoH3BoabHMM o6pa30M. flncx stot oxpyxeH mHpoxoii 
pexoii — OxeaHOM (npeacTaBaeHHe, Haymee eme ot ToMepa h Tecnoaa). ripeacTaBaeHHe 
o mapoo6pa3HocTH 3eMaH, 3apoaHBmeeca, no-BnaHMOMy, b nH^aropeiicxoii mxoae, h 
pa3BHToe IlaaTOHOM, Ebboxcom, ApncroTeaeM h apyrHMH aHTHqHhiMH yqeHHMH, 
OTpa3naocb h Ha noHHTHH oiixyMeHhi. IIo ApHCTOTeaio, oiixyMeHa npeacraBaaeT co6oii 



IJpiUlOXeHUM 


3&MKHyTyio aeHTy, Ha kotopoh cyma aepeayerca c MopaMH. 3paTOC(J)eH h Bcaea 3a hhm 
rnnnapx, CTpa6oH, MapHH Thpckhh, IlToaeMeft h apyrae sjuiHHHCTHaecKHe yaeHbie 
nwTaaHCb yace, nojib3yacb cencofl MepnanaHOB h napajiaeaeii, onpeaeaHTb pa3Mepw 
h 3 bccthoh rpexaM oiiKyMeHbi. OiiKyMeHa b pejiOM 6bijia orpaHHaeHa aByina mnpoTaMH 
c ceBepa h rora h a»yMa aoaroTaMH c BOCTOKa h 3anaaa h c yaeTOM Toro, mto MepHflHaHw 
cxoa»Tca b ceBepHOM noaymapHH, HMeaa (J)opMy paBHo6eapeHHoii TpanepHH. 
CoraacHO llTOJieMeio, o6nTaeMOH aBjiae-rca npH6jiH3HTejibHO ceBepHaa aacTh 3eMHoro 
rnapa. B «reorpa(j)HH» oh ycraHaBAHBaeT aaa oiiKyMeHH CJieayiomHe npeaeaH: bcpxhhh — 
octpob Oyae (63 rpaayca ceBepHOii idhpoth), hhachhh — 14 rpaaycoB k>;khoh mHpoTH, 
3anaaHUH — KaHapcKHe ocrpoBa, boctohhhh — «crpaHa cepBOB» — hhhchihhh KHTaii; 
tbkhm o6pa30M, npoTaxceHHOCTb o6HTaeMOii aaern 3eMJiH c ceBepa Ha ror cocraBaaeT, 
coraacHO IlToaeMeio, 77 rpaaycoB, a ee npoTHaceHHOCTb no aoaroTe — 12 aacoB hjih 
180° [PoxaHCKuu, 1988, c.213-221 ].^ 

2. «PaBHOaeHCTBeHHbie aacii» (Spai ianpepivai); paBHoaeHCTBeHHHH, hjih acT- 
poHOMHaecKHH, aac cocTaBaaeT 1/24 aacTb cyrOK h SKBHBaaeHTeH 15 BpeMeHHHM rpaaycaM 
npaMOro BOCxo>KaeHH9. 

3. T.e. noaiocoB He6ecHoro SKBa-ropa. 0 «nepBOM aBHaceHHH» cm. kommcht. 28 k 
kh.I. 

4. Peab naeT 0 reorpa<t>HaecKoii mHpoTe MecTa, paBHOii bhcotc noaioca He6ecHoro 
3KBaTopa Haa ropH30HT0M, hjih o ee aonojmeHHH — paccToaHHH noaioca ot ToaKH 
3eHHTa. 

5. TaKHM o6pa30M 3aecb peab naeT 0 MaxcHMaabHO bo3moxchoh BeanaHHe ayra Ha 
ropH30HTe Meacay BocxoamitHMH ToaxaMH sKBaropa h 3KAHnTHKH. 

6. y reft6epra 103;55,23 [Hei I 92, 11 h 8]; HcnpaBaeHHe flJK.TyMepa [PA, p.77, 
n.l 1 ]. 

7. B HacToameii raaBe peab naeT 06 onpeaeaeHHH Tax Ha3MBaeM0ii «aMiuiHTyan 
Bocxoaa*. hah «paccroaHHH Bocxoaa* (b AaTHHoa3biaHhix HCTOaHHxax orlive amplitude, 
a b apa6osi3biaHbix — «aMiuiHTyaa BocroKa»), T.e. BeanaHHbi ayrn ropnaoHTa rj ot tohkh 
B ocToxa ao BocxoaameH ToaKH skahathkh c mBecrmH aoaroTOH A (b aaHHOM cayaae 
paccMaTpHBaerca Bocxoa toukh 3HMHero cOAHuecroaHHa). CaM riToaeMeii He ynoTpe&iaeT 
TepMHH «aMiuiHTyaa» nan «Bocxoanaa aMiuiHTyaa», a Ha3HBaeT 3Ty BeanaHHy «ayroii 
T0pH30HTa Me*ay 3KBaT0p0M H 3KAHnTHK0H». 

IlycTb Ha pnc. 2.1 AEF — He6ecHiiii SKBanrop, BEA — ropH30HT, E — roaxa 
BOCTOKa Ha ropH30HTe, H — Bocxoaamaa Toaxa amimiTHKH c cJmKcHpoBaHHOii aoaroTOH 
A Ha aaHHOii reorpa^naecKOH uinpoTe <p, HZ — xpyr ckaohchhh, npoxoaamHH aepe3 
nojnoc He6ecHoro SKBa-ropa Z h xoaxy H. Toaxa skahathkh H h to ana SKBaropa © 
OAHOBpeMeHHO nepecexyT HefiecHbiii MepHanaH ABrA npn cyroaHOM o6pameHHH He6ecHOH 
ctjiepbi. flyra H0 = (5(H) — cxjiOHeHHe Bocxoaameii ToaKH skahathkh H, a ayra 
HE = r \ — HCKOMaa ayra bocxoahoh aMnjiHTyaw. flyra ©A He6ecHoro SKBaropa (b 
rpaaycHOM hjih aacoBOM H3MepeHHH) cooTBercTByeT HHTepBajiy BpeMeHH ot Bocxoaa 
ToaKH H ao MOMeHTa ee BepxHen KyAbMHHapHH b MepnaHaHe ABZrA. flyra 
20A = d cooTBeTCTByeT npoaoJUKHTejibHOCTH ana, ayra 2©r — npoaoa^HTeabHOCTH 
Hoan. flaa onpeaeJieHHa hckomoh ayrn i ] = HE IlToaeMeH npHMeHaeT TeopeMy MeHejiaa. 
Oh paccMaTpHBaeT noAHbiii ccfiepHaecKHH aenapexcTopoHHHK ABZHE0, b kotopom 

Crd 20A Crd 20Z Crd 2HB 
Crd 2AE “ Crd 2ZH Crd 2BE’ 
hjih, eCAH nepeiiTH ot xopa k CHHycaM, 
sin 0A _ sin 0Z sin HB 
sin AE — sin ZH sin BE' 

nocKoabKy Ha pnc. 2.1 AE = BE = ©Z = 90°, ©A = d/2, ZH = 90° - (5(H), HB = 
= 90° — i), npoBeaa BHHHCAeHHa, noayaHM 

cos T) = cos (5 sin (d/2); (1) 

aJia a«a ace 3HMHero coAHijecTOaHHa, 0 kotopom b aaHHOM cayaae naeT peab, 
cos t] 0 = cos e sin (M/2), 


O') 
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rae M — MaKCHMajibHaa npoaoaacHTEabHocrb ana Ha aaHHoii mnpoTe <p,e — yroa 

HaiUIOHa 3KJIHIITHKH K 3XB3T0py, Tj^ — MaKCHMaabHOe 3H3HEHHE aMIUIHTyflhl BOCXOfla, 
KOTOPOE Onp£fl£aa£T IItCWI£M£H. 

ITtOJI£M£H npHM£Ha£T CBOH METOfl HaXOXflfiHHa aMIUIHTyflbl BOCXOfla Tj 0 ansi mnpOTbl 
Poaoca (ip = 36°), ra£ caMbiii aaHHHhift aeHb paB£H l4V2 h , h c noMombio yxa 3 aHH 0 H 
BHHHCTIHTfiJIbHOH npOU,£flyphl H3XQ3HT ~ 30°. 

Bc£ H3B£CTHbI£ Ha6aK)a£HHa PlTOaEMEa npOH3B£a£HH B AjIEKCaHflpHH; B CBO£M npHMfipfi 
oh, b£pohtho, Hcnojib3y£T ansi MaKCHMaabHOH npoaojiJKHTfijibHocTH a»a aaHHhifi rmmapxa, 
KoropbiH paffcvraa Ha PoaocE, xoTa, bo3mohcho, sth aamibiE BocxoaaT k 3paToc<J)£Hy, 
[SA, p.102]. 

8. B raaB£ 3 p£ma£Tca 3aaana 06 onpEaeaEHHH reorpaiJmHECKOH rnKpora MECTa <p 
no H3BECTHOH B£JIHHHH£ M3KCHM3abH0H npOaCUDKHTEabHOCTH flHa M, a T3XaCE o6paTHaa 
3aaana ansi nacTHoro caynaa mHpoThi Poaoca (<p = 36°). 06paTHaa 3aaana p£ma£Tca 
FlToaeMOfiM no npaBHay, axBHBaaEHTHOMy <{x)pMya£ 

- cos (M/2) = tg <p tg e. (2) 

OflHaKO 3H3M£HH£ Ip nO M H£ MOXCOT 6bITb nCUlyHEHO CTOab 5KE npOCTO BCJI£aCTBH£ 
OTCyTCTBHa np£3CTaBJI£HHH O (JjyHKIJHH tg <p. CoOTB£TCTB£HHO IlTOaEMEH CHawaaa HaXOflHT 

cos ij 0 - cos e sin (M/2), (3) 

a 33T£M 


sin <p 


cos (M/2) cos % 
sin (M/2) sin t] 0 ' 


(3') 


Jlcnco noKa3aTb, hto cooTHomcHHa (3), (3') h (2) oKBHBaaeHTHu. flaHHbie o ninpoTE 
MoryT 6uTb Hcnoab30BaHbi Taxace HcnocpcacTBEHHO ansi HaxoxacHHa aMruiHTyan Bocxoaa 
B flHH COJIHnECTOaHHH, COIViaCHO COOTHOnifiHHM [HAMA, p.37-38] 


sin (90° - <p) - cos <p 


sine 
sin % 


(4) 


9. B o6m£M caynae, xoraa Bocxoaamaa Tonxa axannTHXH H hmeet npoH3BoabHyx> 
aoaroTy A, a npoaoaxHTEabHOCTb «Ha d h aMiuiHTyaa Bocxoaa rj hmekjt he npeaeabHhiE, 
a KaxHE-TO npoMEJxyTOMHME 3Ha>icHHa, 3aaana pEmasTca caeayromHM o6pa30M. IlycTb 
Ha pnc. 2.1 mHpoTa <p H3M£pacTCa ayroii MepnaHaHa BZ. PaccMOTpHM noaHbiii 
c4>epHnecxHH hethpexctopohhhx ZBA0EH, b xotopom, coraacHO teopeme MEHEaaa, 


sin E0 _ sin EH sin BZ 
sin ©A - sin AB sin ZA’ 


turn, ecaH npnaEpacHBaTbca BBeaeHHwx Bums o6o3HaneHHH, 
sin (d/2 - 90°) sin Tj sin <p 

sin [90° - (d/2 - 90°) ] " sin (90° - t}) sin 90°’ 


OTxyaa 


sin <p = 


cos ij cos (d/2) 
sin rj sin (d/2) 


ctg r) ctg (d/2). 


(5) 


Ho xax noxa3aHo bbidie (cm. c[>opMyay (1)), BocxoaHaa aMiuiHTyaa rj moxet 6biTb 
BbipaaccHa n£pc3 cxaoHCHHE <5 BocxoaamEH tomxh axannTHXH H, hto b npHHu,Hne 
n03BOaaET HCxaKMHTb Tj H3 (5) H Bbipa3HTb mHpOTy HEnOCpEaCTBEHHO HEpE3 
npoaoaacHTEabHOCTb ana d h xoopaHHaTH BocxoaameH tohxh axaHnTHXH A. 

10. B Tonxax SXaHnTHXH, CHMMETpHHHBIX OTHOCHTEabHO TOn£X paBHOaEHCTBHH, aeHb 
pasEH hohh. Koraa CoaHUE, npoftaa tohxh paBHOaEHCTBHH, oxaacsTca Ha TaxoM one ot 


16 K. nroJieMeft 
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ripwiozceHU* 


Hee paccTosHHH, Ha kotopom 6biao ao npoxoaweHHa stoh tohxh, to npoaoaJKHTeabHOCTb 
aHH 6yaeT Taicoft *e, xax npoaoaacHTeabHocrb hohh b nepBOM caynae, a npoaoaacHTeab- 
HOCTb hohh cpaBHaerca c npoaoa:*HTeabHocTbjo ana. 

11. Z[oKa3aTeabCTBo IlToaeMeH mojkho npoHaarocrpHpoBaTb npn noMonjH p«c. 2-A, 
rae npeacraBaeHbi, xpoMe axBaTopa h 3kjihitthkh, Taxace a»e cyToamie napaaaean Ha 
He6ecHOH cifcepe, oanHaxoBo OTcroamHe k ceBepy h k rory ot 
anHHH 3KBaTopa. B TOHKax nepeceHeHHH napaaaean c 
SKJIHnTHKOft S J H S 2 (S 3 H SJ, CHMMeTpHHHbIX OTHOCHTCJIbHO 

Tonex coaHaecToaHHft A h B, hmckjt mccto paBeHCTBa «aeHb 
- aeHb» H «HOHb - HOMb», B TOHXaX 3KJInnTHKH S j H 
(S 2 H S 3 ) , CHMMeTpHHHbIX OTHOCHTCabHO TOHeX pHBHOaOHCTBHH, 
«aeHb - HOHb* H «HOHb - aeHb*. 

12. 3Ta 3aaawa CBoaHrca k BbiHHcaeHtno aaa aaHHoii 
reorpai})HHecKoft mapoTbi MOMeHTa bpcmchh, xoraa Coamie 
HaxoaHTca b 3chhtc. IlycTb Ha phc. 2-B Z — 3chht, AO — 
ropH30HT, BO — He6ecHbiH axBaTop. B momcht npoxoxaeHHa 
Hepe3 MepnaHaH b BepxHeft xyabMHHaijHH b tomkc S 
CoaHpe HMeeT cxaoHeHHe <5. Ero 3 Chhthoc paccToaHae 
SZ = z = <p — d (AB = 90° — ip). Ecjih CoaHite, npoxoaa aepe3 
MepnaHaH, HaxoaHTca b 3€hhtc, to z = 0, h, caeaoBaTeabHo, 
ero cicaoHeHHe <5 paBHO mnpoTe <p. OTCioaa caeayeT, hto 
CoaHi;e He mohcct 6biTb b 3eHirre b mccthocthx, pacnoaoaceH- 
hhx ceBepHee Tponnxa Paxa h io*Hee Tponnxa Ko3epora, 
Tax xax MaxcHMaabHoe cxaoHeHHe CoaHita = £• Flpa 
<5 = e oho ShiBaeT b 3eHHTe pa3 b roay b momcht aeraero 
coaHiiecroaHHa. Meacay TpoimxaMH, \<p\ < e, CoaHije 6hiBaeT 
b 3eHHTe aBaatabi b roay. YpaBHeHHe (5(A) = <p HMeeT aBa 
pemeHHa: Aj = A(/j) h A 2 = A 2 (< 2 ), cooTBeTCTByiomHe sthm asyM MOMeHTaM BpeMeHn 

[SA, p.105]. 

13. OTHomeHHe aanHw raoMOHa x aaHHe ero noayaeHHOH tchh b a«H paBHoaeHCTBHH 
h coaHuecToaHHH xapaxTepH3yeT, coraacHO riToaeMeio, nmpoTy Mecra Ha 6 aroaeHHa. 
Yxa3aHHbie BeatwHHbi MoryT 6 bin. TeopeTHHecxH paccwraHH no h3bccthoh mnpoTe h 
yray HaxaoHa axaHnraxH x axBaTopy, h Hao 6 opoT, nmpoTy h yroa HaxaoHa MoacHo 
onpeaeaHTb Ha ochob3hhh raMepeHHH tchh b yxa3aHHwe aHH. flaHHy raoMOHa IlToaeMeH 
aea*rr Ha 60 Macreft, coraacHO rpenecxoft Tpaanunn, ho BaBHaoHaHe h no3aHee HHairiicxHe 
acrpoHOMH noaaraan aa«Hy raoMOHa paBHoft 12 «naabiiaM», MycyabMaHcxae acTpoHo- 
mh — 6 V 2 Haa 7 «CTonaM*. Fhomoh Hcnoab30Baaca Taxace aaa onpeaeaeHHa bhcoth 
C oaHn;a b nporaBoabHbiH momcht. BbiHHcaeHHue 3HaneHHH aaHHbi tchh tnoMOHa b a»H 
paBHoaeHCTBHH h coaHiiecroaHHH IlToaeMeH npnBoaHT b caeayromeft raaBe xax 
xapaxTepHCTHxy xanMaTa, paBHocnabHyx) 3HaneHHio ero uihpoth <p h npoaoaacHTeabHocra 
ero HanBoabmero aHa M. BuHHCaeHHH IlTOaeMea paBHOCHabHH cooTHomeHHaM (pnc.2.3) 

Sj = TK = R tg {<p — e) — aanHa tchh b aeHb aeTHero coaHuecroaHHa, 

S Q = TZ = R tg <p — B aHH paBHoaeHCTBHH, 

s 2 = TN = R tg {<p + e) — b aeHb 3HMHero coaHijecToaHHa npn R = 60 15 . 

B raaBe 3 mh BnepBbie BCTpeaaeMca c xoHu,enu,HeH «noaoBHHHoro rpaayca*, 

MHoroxparao Hcnoab3yeMOH b «AabMarecre» h cbh33hhoh c oco6eHHOCTHMH tphtohomct- 
Phh xopa IlToaeMeH. Ilpn onpeaeaeHHH b npaMoyroabHOM TpeyroabHHxe aaHHbi cropoHbi 
no npoTHBoaeacameMy yray h ninoTeHy3e, oh Bceraa CHanaaa MbicaeHHO onncbiBaeT 
Boxpyr 3TOro TpeyroabHHxa xpyr; ninOTeHy3a BnncaHHoro TpeyroabHHxa paBHa anaMeTpy 
xpyra, paanyc xoroporo cnKTaerca paBHHM 60 p . Ecan b TpeyroabHHxe ocrphift yroa 
paBeH a, to eMy cootbctctb yeT u,eHTpaabHbiH yroa 2a. OaHaxo bmccto Toro, «rro6hi 



Pmc. 2-B 



KoMMenmapuu k Knuze emopoU 


483 


npocTo yflBOHTb Be^HMHHy a juix nepexoaa k Ta6aHue xopa, riToaeMeii Bceraa cHaaaaa 
BbipaxaeT ero b «rpaaycax, kotopwx b asyx npaMwx yrjiax coaepacH-rca 360». B 
coBpeMeHHOii HCTopHKO-HayaHOH aHrepaType ana o6o3HaaeHHa noao6Hhix «noaoBHHHhix 
rpaaycoB» ncnoab3yeTca chmbcwi °°. Yroa a° coaepacHT 2 hmchho Taxoe ancao o6biMHbix 
rpaaycoB 6yaeT coaepacaTb ayra xpyra, coorBeTCTByiomaa ueHTpaabHOMy yray a 0 . 
CooTBeTCTByioiuaa 3T0My yray xopaa b Ta6aHii,e ra. 11 kh. I aacT 3HaaeHHe CTopoHbi 
TpeyroabHHica no oTHomeHHio k ninoTeHy3e, KOTopaa npHHara paBHoii 120 p . 

14. MMeioTca b BHay BbicoTa noaioca (xoTopaa paBHa ninpoTe) h HaxaoH 3KannTnicn 
K OKB3TOpy. 

15. Mcxoaa H3 Tpex paccMOTpeHHbix Bbime napaMeTpoB: npoaoaacHTeabHOCTH caMoro 
aaHHHoro aHa M, reorpa<j)nMecKOH mHpoTw MecTa <p h aaHHbi noayaeHHotf tchh rHOMOHa 
s j ,v 0> .v 2 b aHH coaHuecToaHHH h paBHOaeHCTBHH, ITroaeMeH aeanT oftKyMeHy 39-io 
napaaacaaMH Ha 38 30h. FIpw nepexoae ot oaHofi 30 hm k caeayromeii npHpameHne 
npoaoa*HTcabHOCTH HaH6oabmero aHa cocTaBaaer CHawaaa 1/4 paBHoacHCTBCHHoro aaca 
(ao 25-ii napaaaeaH), 3aTeM 1/2 aaca (or 25-h ao 29-fl), 1 aac (ot 29-ii ao 33-ii), 
1 Mccau (ot 34-ii ao 39-h). 

Ha 3 cmhom 3KBaTope M paBHO 12 aacaM, aeHb paBeH Hoan, cBeTHaa BocxoaaT 
ncpncHaMKyaapHO ropH30HTy h hx cyroaHbie Kpyrw aeaaTca hm nonoaaM. 3to — 
«npaMaa c4>epa» (sphaera recta b cpeaH cbckoboh eBponeiicKOH acTpoHOMHH). Ha Bcex 
apyrHx napaaaeaax (<p * 0) CBeTHaa BocxoaaT HaxaoHHO k ropH30HTy b Tax Ha3biBaeMOH 
«HaKaoHHoii c4>epc» (sphaera obliqua) h MoryT 6biTb BHaHMbi win HeBHaHMbi b 
33BMCHMOCTH ot uiHpoTbi MecTHocTH h BpeMeHH roaa. riToaeMeii paccMaTpHBaeT o6aacTH 
Toabxo k ceBcpy ot SKBaTopa. Ilo BeanaHHe M onpeaeaaerca 3HaaeHHe <p (cm. 
kommcht. 8), a 3Haa tp He, MoacHO onpeaeaHTb h cooTBercTByiomHe 3HaweHHa aaHHbi 
noayaeHHOii tchh rHOMOHa Sj, s Q , s 2 (cm. kommcht. 13). ripn onncaHHH kjihm3tob 
riToaeMeM cacayeT Tpaanunn aaanHHCTHaecKOH reorpac]>HH, onnpaacb Ha Tpyaw 
3paToc(J)CHa, Opa6oHa h cBoero HenocpeacTBeHHOro npeamecTBeHHHKa MapHHa TnpcKOro 
| Poxancicuu, 1984, c.213-221; Berger , 1980; Honigmann, 1929]. 

3aMCTMM, hto aeaeHHe Ha «KanMaTbi», Bocxoaamee k IlapMeHHay, ApwcTOTeaio, 
3paToc(J)CHy (cm. kommcht. 17) MeHee crporo, aeM noaxoa IlToaeMea, kotopwh Hcxoami 
H3 npodneM acTpoHOMHH h thomohhkh, T.e. H3 MaTeMaTHaecKHx coo6pa*eHHH h pacaeroB. 

16. 3accb m b HeKOTopwx apyrax Mecrax caoBO «HaioiOHeHne» ynoTpeOaaerca xax 
chhohhm uiHpoTbi MecTa, T.e. b aaHHOM cayaae peab HaeT o HaKaoHe och BpameHHa 
h an BbicoTC noaioca He6ecHOro 3KB3Topa OTHocHTeabHO naoCKoerw ropn30HTa. 

17. noHame «xan M3Ta» (rpeaecKoe icXipa) noaBHaocb b aHTHaHoii reorpacJjHH b 
CB a3H c TpaanuncH aeaeHHa OHKyMeHbi Ha 30Hbi no acrpoHOMO-reorpacJiHaecKOMy npHH- 
unny b cootbctctbhh c npoaoaacHTeabHOCTbio caMoro aaHHHoro aHa Han H3MeHeHHeM 
BhicoTbi CoaHua b 3 hh coaHuecToaHHii h paBHOaeHCTBHH. Co6ctbchho «KaHM3T» npea- 
CTaBaaeT co6oii 30Hy, orpaHHaeHHyio aByMa reorpac])HaecKHMH napaaacaaMH — MaabiMH 
xpyraMH 3eMHoro mapa, napaaaeabHWMH 3KBaTopy. Hwcao «KanMaTOB» pasannaaocb y 
pa3Hbix aBTopoB. Han6oabmeH H3BecTHOCTbio noab30Baaacb Tpaanuna ccmh KaHM3TOB — 
ccmh ninpoTHbix 30 h, OTcaHTbiBaeMwx k ceBepy ot 3KB3T0pa. fleaeHHe OHKyMeHbi Ha 
30Hbi nan «KaHMaTH» BocxoanT k ray6oKO« apeBHoerw h cBa3aHO c HMeHaMH IlapMeHHaa, 
ApncTOTcaa, 3paToc4>eHa, rnnnapxa [Poxohckuu, 1979, c.197; 1984, c.177-178; 
Cmpa(k»i , 1964, c.ll, 21; HAMA, p.334-337; PA, p.82, n.20; SA, p.109]. 

flcaeHHe OHKyMeHbi Ha ceMb «KaHMaTOB» 6hiao BocnpHHaTo no3aHee Ha cpeaHeBexoBOM 
Boctokc, b oco6eHHOCTH yaeHMMH crpaH HcaaMa [Kpcihkoockuu, 1957; Honigmann, 
1929 |. 

18. Pa3aHiaioT xoaiop paBHOaeHCTBHH h xoaiop coaHu,ecToaHHH — 6oabmne Kpyni 
hc6cchoh cijiephi, npoxoaamHe aepe3 noarocw He6ecHoro 3KB3Topa h cooTBercTBeHHo 
tohkh paBHOaeHCTBHH h coaHuecToaHHH Ha 3KannTHKe. Hx onpeaeaeHHe npHBoaHT y*e 
EBaoKC [Manitius , 1894, S.117]. IlToaeMeH b «AabMarecTe» ynoMHHaeT ToabKO o xoaiope 
coaHuecToaHHii. CaoBO «Koaiop» (KoXoupo?) 03HaaaeT 6yxBaabHO «c OTpe3aHHbiM 
xboctom*, T.e. BHaHMbiH aacTHMHO. Ha 3KB3Tope ace aio6oH 6oabmoii xpyr, npoxoaamHH 
Mcpc3 noaiocbi He6ecHoro 3KBaTopa, BnaeH noaHocrbio h noaTOMy He MoaceT Ha3HBaTbca 
KOaiopoM. 
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19. OcTpoB Tanpo6aHa — Ha3BaHHC ocTpoBa UeftaoH (coBp. ocrpoB IIIpH-JIaHxa) b 
ajuiHHHCTHHecKoii reorpa<J)HH. YnoMHHaeTca Taxxe b «reorpa(J)HH» IlToaeMea. 

20. ABajiHTCKHH 3annB — yacTb AaeHexoro 3annBa y Btixoaa h3 KpacHoro Mopa b 
Mecre pacnonoxeHHa cpeaHeBexoBoro ropoaa 3eftjia k rory ot coBp£M£HHoro flacHOyra. 

21. y TeflOepra [Hei I 108,13] I6V2I/3 , ho b apynix pyxonncax — I6I/2I/12; 
BWHHC/ieHHa aaioT 16;34,28 [PA, p.84, n.28]. 

22. Aay^HHCKHH 3ajiHB — coBpcMCHHUH 3ynyccxHH 3ajiHB KpacHoro Mopa. Aayaa — 
apcBHHH ropofl Ha 3<})HoncKOM 6epery KpacHoro Mopa. 

23. O&rcacTb Mepoa — He ocrpoB b tohhom cMwcjie cjioBa, a o6nacTb b CyaaHe, 
orpaHHHeHHaa BeatiM h ronyOuM Hhiiom (aHTHHHoe Ha3BaHHe Acronyc) h pexoii AT6apa 
(aHTHHHoe Ha3B3HHe Acra6opac) h HeKoropMMH H3 hx itphtokob. BbmHCaeHHoe 3HaaeHHe 
WiHHbi TeHH b 3HMHee cojiHuecToaHHe — 50;53,4 [PA, p.84, n.30, 31 ]. 

24. HanaTa — coBpeMeHHuit ropoa flxe6ea Eapxaa 6 jih 3 Mepoa b CyaaHe. 

25. BbMHCaeHHoe 3HaaeHHe aaa paBHoaeHCTBeHHOH tchh 22,-6,7; aaa tchh b aeHb 
3HMHero coaHuecToaHna 58;5,55. B o6ohx caywaax omnBxa, Bepoarao, Bxpaaacb 3a caeT 
Toro, hto b BHMHCJieHHax 6buia npHHaTa apo6h Vfc bmccto Vio [PA, p.85, n.33]. 

26. CneHa — coBpeMeHHMH ropoa AcyaH b EninTe. BuHHCaeHHoe 3HaneHHe mHpoTbi 
23;48,20 [PA, p.85, n.34, 35]. 

27. TepMHeBa nToaeManaa b OnBanae — ochob3hhhh IlToaeMeaMH ropoa repMeftoH 
b Hhxhcm EninTe. 

28. y reii6epra 36V2V3 [Hei I 108, 13] — aBHo omH6oHHoe 3Ha«ieHHe; apynie 
pyKonHCH aaioT 3OI/2I/3; BtmHcaeHHoe 3Ha<ieHHe 30;48,36 [PA, p.85, n.38]. 

29. Tax y TeiiOepra [Hei I 108,20]; apynie pyxonncn aaioT 83; 12; BbiiHCaeHHaa 
bcjihhhhb 83;10,39 [PA, p.85, n.39], 

30. 3to 3Ha*ieHHe Taxxe hctomho. flaa bmhwhhu M = 14V4 h tchh cocraBjiaioT 
cooTBeTcrBeHHo 39;23 (a He 391/2) h 92;52,51 (a He 93 | /i2) [PA, p.86, n.40]. 

31. y reii6epra 431/2I/3 [Hei I 109,9]; HcnpaBJieHHe K.MaHHunyca, npnHaToe y 
flx.TyMepa [HA I, 75; PA, p.86, n.41]. 

32. TeaaecnoHT — npoanB HapaaHeaaw. Ilpn M = 15 h 3HaaeHHe iuhpotu paBHo He 
40;56, xax b tckctc, a 40;52,21. 3HaaeHHa xe aami tchh 3aecb xax 6yaTo BHHHcaeHH 
aaa ip = 41° [PA, p.86, n. 42]. 

33. Tax y Teii6epra [Hei I 110,3], oaHaKo flx.TyMep HcnpaBaaeT aro 3HaaeHHe Ha 
43; 1 [PA, p.86, n.43], 

34. MaccajiHsi — coBpeMeHHuii Mapceab. 

35. y TeiiOepra 144 [Hei I 110,6] — omn6oMHoe 3HaaeHHe; apynie pyKonncn aaioT 

1401/4; BHHHCaeHHoe 3Ha«ieHHe 140;31,31 [PA, p.86, n.45]. > 

36. HMeerca b Bnay IToht Ebxchhcxhh — Tax Ha3HBaaoo> HepHoe Mope b rpeaecxHx 
reorpa(J)H«iecKHx coHHHeHHax. 

37. BbiMHCaeHHoe 3HaaeHHe 155; 10,32. Bepoarao, 3aecb, xax h b npeawaymeM cayaae 
(cm. xoMMeHT, 29), caeayer airraTb He 155 Vi 2, a 155;12 [PA, p.86, n.47]. 

38. Hcrp — H33B3HHe pexH flyHaii b rpeaecxHx reorpa^HnecxHx coMHHeHHax. 

39. EopHCifreH — H33B3HHe pexH flHenp. 

40. 3th 3HaneHHa aaHH tchh raoMOHa cooTBeTCTByioT ranpoTe <p = 48;30°. Bhhhc- 
aeHHoe 3HaneHHe wihhh tchh aaa 3HMHero coaHuecroaHHa — 188;44,49 [PA, p.87, 
n.50]. 

41. Meoraacxoe o3epo — H33BaHHe A3 obcxoto Mopa. 

42. Bo3MoxHoe 3HaaeHHe aaHHbi tchh b aeHb 3HMHero coaHuecroaHHa He 2081/3, a 
208;3 [PA, p.87, n.53]. 

43. y Teii6epra 511/21/3 [Hei I 111,13]; apynie pyxonncn aaioT 51V^; BbMHcaeHHoe 
3HaaeHHe: 51;28,54; ncnpaBaeHHe K.MaHHUHyca, npnHaToe flx.TyMepoM [PA, p.87, 
n.54 ]. 

44. flaa ninpoTbi, yxa3aHHoii b Texcre, T.e. <p = 52;50°, BbMHCaeHHaa aaHHa 3 hmhch 
tchh paBHa 253;35,53. y IlTaaeMea — 2531/6, T.e. 253; 10 [PA, p. 87, n.55]. 

45. y reft6epra 54;30 [Hei I 112,3]; ncnpaBaeno K.MaHHunycoM Ha 54; 1 [HA I, 
77]; BbiHHCaeHHoe 3HaaeHHe 54;0,18 [PA, p.87, n.56]. 
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46. TaHanc — Ha3BaHne peKH floH b rpenecKHx reorpai^HMecKHx comhhchhsix. 
3Ha>ieHHe mnpoTH ero ycTba yKa3aHo oihh6otho h b «AabMarecTe», h b «reorpa<J)HH» 
FlToaeMea. 

47. ripoflOJi*HT&abHOCTb caMoro aaHHHoro ana b 171/4 naca cooTBeTCTByeT umpoTe 
<p = 55;7,16° [PA, p.88, n.58]. 

48. BeanxoH h Maaoft BpHTaHHeft rpe^ecKwe reorpatfcu Ha3HBann a»a ocrpoBa — 
BpHTaHHio h MpaaHaHio. Topofl BpHraHTHfi Ha TeppHTopHH BpHTaHHH He o6Hapy*eH. 
Bo3mo/kho, 3to Ha3BaHHe OTHocHTca k ueHTpy pacceaemia hjicmchh BpnraHTOB, o kotopom 
FlTOJieMeH ynoMHHaeT b «reorpa<i>HH» [PA, p.88, n.59]. 

# 49. KaTypaKTOHHH b BpHTaHHH — coBpeMeHHbiH KairepHic Ha TeppHTopHH rpa^)CTBa 

flopKmnp. 

50. y reft6epra 39>/3 [Hei I 113,4]; b apynix pyxonncax, oaHaxo, HaxoaHM 39>/6; 
BbiHHOieHHH aaa <p = 57° aaxw 39;10,48 [PA, p.88, n.61 ]. 

51. y TeitSepra 372>/i2 [Hei I 113,5]; HcnpaBaeHo fljx. TyMepoM Ha 372% [PA, 
p.88, n.61 ]. 

52. Taicaa BeaHHHHa coaepacHrca b pyxonncax, oaHaxo bumhcjichhoc 3HaneHHe jijthhh 
3HMHeH TeHH aaa mHpoTU <p = 58° ccxrraB.iaeT 419;15,1 [PA, p.88, n.64]. 

53. CoraacHO IlToaeMeio, 36yacxne ocrpoBa — sto, no-BHaHMOMy, re6pHacxne, 
KOTopue oh noMecrHa k ceBepy ot MpaaHjHH [PA, p.89, n.65]. 

54. Octpobom Oyae (©ouXn?) nan <Dyay (no apyniM nponTemiaM — Tyae) 
FlToaeMeii, xax sto caeayeT h 3 ero «reorpat])HH» [Nobbe II, 3.32], no Been BepoaTHocra, 
Ha3HBaa ceBepHyio naerb UIOTaaHflHH. MapHH Thpcxhh cnnTaa ero ceBepHoii rpaHHueii 
oitKyMeHH, aeacanjen npH6aH3HTeabno Ha 63 -m rpaayce ceBepHoii nmpoTU [PoxanCKUU, 
1984, c.215]. BnepBue sto H33BaHHe noaBaaeTca y 3H3MeHHToro rpeneexoro Mopexoaa 
riHcfcea H3 MaccaaHH, Hexo-ropae cBeaeHHa xoroporo aornan ao Hac b nepecxa3e CTpa6oHa. 
nH^eii coo6maeT, hto k ceBepy ot BpHTaHHH HaxoaHTca ocrpoB <I>yae, pacnoaojxeHHhiH 
«B6an3H 3aMep3mero Mopa» [CmpaGoti , 1964, c.69 ]. OrHocHreabHO 3TOro MHtjMwecxoro 
ocrpoBa h ero HaeHTH$HxauHH c coBpeMeHHhiMH reorpacJjHHecKHMH nyHKTaMH cymecTByeT 
o6niHpHaa aHTepaTypa. B nacTHOCTH, ero nhiTaancb oTOxaecrBaaTb c caMbiM xpynHHM 
H3 IUeTaaHacKHx octpobob, c no6epeacbeM HopBernn h aaxe c IUoTaaHaHeH, ho 
apryMeHTH b noab3y xaxaoro h3 sthx npeanoaojxeHHii Heab3a cHHTaTb aocraTOHHO 
BecKHMH [PoxaucKUu, 1984, c. 183; Hennig, 1936, I, S.l 19—124, 129-135]. 

55. Ta.15 kh.I. 

56. TaaBa 7 nocBanjeHa oaHOH h 3 BaacHeiimHx npo6aeM aaaHHHCTHHecxoii h 
cpeaHeBexoBOH c^epnaecKOH acrpoHOMHH — onpeaeaeHHio «BpeMeH Bocxoaa*, turn 
«Bocxo>KaeHHH b HaxaoHHOH cc[)epe» ayr axannTHXH Ha aaHHOH mnpoTe. 3aaana coctoht 
b caeayionjeM: aaa aaHHOH ayrn axaHnTHXH, orpaHHneHHOH aoaroTaMH Aj h A 2 , TpeOyerca 
hhhth ayry He6ecHoro axBaTopa, H3MepeHHyio b naeax nan BpeMeHHUx rpaaycax, 
nepecexaiomyio oanoBpeMeHHO c Hen ix>ph3oht Ha aaHHOH reorpacjMiHecxoH mnpoTe <p. 
3aaana, oaeBwaHo, 6yaer HMeTb 6oaee npocroe pemeHne, ecan paccMOTpen> nacraHH 
caynaii, xoraa oaHH h3 kohu;ob ayni oxa hiithxh coBnaaaeT c tohkoh BeceHHero 
paBHoaeHCTBHH (Aj = 0). BpeMa Bocxoaa p(A) ayni axaHnTHXH A (HA Ha pnc. 2-C) 
onpeaeaaeTCa ayroii SKBaropa HE, Bocxoaameii oaHOBpeMeHHo c ayron axannTHXH. 
IlpH 3tom BpeMa Bocxoaa npoH3BoabHOH ayrn 3xa hhthkh AA = A 2 - Aj 6yaeT paBHo 
p(AA) =p(A 2 ) -p(Aj) Ha aaHHOH reorpatJwHecxoii mnpoTe <p. TaxnM o6pa30M, 3aaana 
CBoaHTCa k npeaBHHHcaeHHio 3HaaeHHH tfcyHKitHH p(A) aaa pa3aHHHhix Ah ip. 

FlToaeMeH pemaeT 3aaany b Ta6anHHOM BHae, onpeaeaaa 3HaneHHa p(A) nepe3 10° 
H3MeHeHna aoaroThi aaa 11 3Ha«ieHHH reorpa<})HHecKOH ninpoTbi ot <p = 0° (npaMaa 
c<J>epa) ao <p = 54; 1° (Ta6anna 3H3MeHHH (JjyHKuHH npnBeaeHa b ra.8). npeasapHTeabHO 
oh aoKa3HBaeT coorHomeHHa chmmctphh, no3BoaaiomHe cbccth BHHncaeHHe p(A) k ee 
3HaneHHHM npn 0 < A < 90°: 

1) BpeMeHa Bocxoaa paBHux ayr SKannTHKH, pacnoaoaceHHbix CHMMeTpHHHo othoch- 
TeabHO Tonex paBHoaeHCTBHH, paBHM; 



npUJIOXXHUX 


2) cyMMa bpcmch Bocxoaa a»yx ayr 3 kjihitthkh, pacnoaoaceHHbix chmmctphhho 
oraocHTeabHo TOMeK cojiHn;ecT09HHii, paBHa cyMMe bpcmch Bocxoaa 3 thx ace ayr b 
npsiMOH ctjjepe. 

BHHHcaeHHa IItojicmch npoH3BoaHT a®yM9 pa3aHHHMMH cnoco6aMH. IlycTb Ha 
pHC. 2-C BA — JIHHHSI r0pH30HT3, AEF — HefieCHUH 3XB3T0p, ZHA0 — SKJIHnTHKa, 
H — TOHKa BeceHHero paBHoacHCTBHa, K — noaioc He6ecHoro axBaTopa. HcxoMaa ayra 
p(X) = EH, Bocxoaamaa Ha ropraoHTe oaHOBpeMeHHo c ayroft sk-jihiithkh X = HA. flyra 
EH onpeaeaaeTca xax pa3H0CTb ayr HM h EM, T.e. EH = HM - EM. flyra HM ecn> 
ayra He6ecHoro 3KBaTopa, OTcwruBaeMaa ot tohxh BeceHHero 

_J* paBHoaeHCTBHa H ao tohxh ero nepeceneHHa c nepneHanxy- 

]X JiapHUM eMy xpyroM cxaoHeHHa KM, npoxoaamHM nepe3 Tomcy : 
Z A I \ A 3KjiHnTHKH, T.e., no onpeaeaeHHio, ecrb He hto HHoe xax 

npaMoe BocxoacaeHHe a(A) tohkh A. flyra EM = Aa (n 2 , 
B i=£ pu3. -is C0MacH0 o6o3HaHeHHio, npHHaTOMy b HAMA) npeacTaBaaeT 

V j c0 ^°® paaHOCTb ayr HM h HE, T.e. A a = a — p(X), orcioaa 

P(A) = a(A) - Aa(A). (6) 

3aaana, t3khm o6pa30M, cBoaHTca k onpeaeaeHHio Be- 
Pmc. 2-C jiHMHHbi EM = Aa(A) npH 3aaaHHOM 3HaweHHH npaMoro 

BocxoacaeHHa a(A). B cpeaHeBexoBOH acrpoHOMHH crpaH ncaaMa 
BejiHHHHa EM = Aa Ha3HBaaacb «ypaBHeHHeM aHa», a b cpeaHeBexoBoft eBponeiicxoH 
acrpoHOMHH — «pa3HOCTbio BocxoacaeHHfb. 

flaa onpeaeaeHHa ayra EM IlmieMeft paccMaTpnBaeT noaHuft ccJjepHMecKHH 
MeTbipexcTopoHHHK ErKA, b kotopom, coraacHO TeopeMe MeHeaaa, 

Crd 20K Crd 2KA Crd 2EM 
Crd 2©r “ Crd 2AM Crd 2Er 

aaH, ecaH nepeiiTH ot xopa k CHHycaM, 
sin 0K _ sin KA sin EM 
sin ©r “ sin AM sin Er ’ 

ho Tax xax 0K = <p, ©r = 90° - <p, AM = <5, KA = 90° - (5, Er = 90°, to BupaaceHHe 

npHHHMaeT bh« 


3tot pe3yabTaT mojkho noaymiTb h npome — H3 npaMOyroabHOro ccfcepHnecxoro 
TpeyroabHHxa EAM c npaMhiM yraoM M h yraoM b E, H3MepaeMHM ayroii 
Ar = 90° - <p. B 3tom TpeyroabHHxe sin A a = sin EM = 

_tg <5 tg <p. TaxHM o6pa30M, 

N J\ P0) = «(*) “ arcsin (tg <5 tg <p). (8) 

X.Vgp /] \ OTcxiaa caeayeT, mto npn Aa = 0, T.e. Ha 3 Cmhom axBaTope, 

vL J \ p&)=«(»■ 

ViOpt,- Btopoh Meroa IlToaeMea aaa onpeaeaeHHa BeaHHHHH 

y'—: — J A a no3BoaaeT Hcnoab30BaTb BMecro ninpoTH tp npo- 

\ —7 floaacHTeabHOCTb HaH6oabmero a»a M Ha aaHHoii ninpoTe. 

\. nycTb Ha pnc. 2-D VEAG — HefiecHwii axBaTop c noaio- 

com N, EHF — ropH30HT, VHC — axamiTHxa, V — Tonxa 
BeceHHero paBHoaeHCTBHa, C — Tomca 3HMHero coaHpecToa- 
Phc. 2-d HH9> fj — Bocxoaamaa Tomca axamiraxH c aoaroToii A, 
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AH = <5 — ee cmioHeime, F — tomkh nepeceneHHa Kpyra cmioHemis, npoxoaaiqero 
nepe3 TOMKy cojran,ecToaHHa C, c ropH30HT0M; e — yrcwi HaioioHa 3kjihixthkh k 3KB3T0py. 
Toraa ayra p(A) = VE = VA - EA = a(A) - A«(A), rae a(A) = VA — npaMoe bocxojk- 
aeHHe, a Aa(A) = EA — HCKOMaa «pa3Hocrb BocxoaweHHii*. ConiacHO TeopeMe MeHeaaa 
ana nojiHoro c<J)epHHecKoro MeThipexcTopoHHHKa EGNH 
Crd 2EG Crd 2 FG Crd 2HN 
Crd 2£A “ Crd 2W Crd 1AH 

hjih, earn nepeitTH ot xopa k CHHycaM, 
sin EG _ sin FG sin HN 
sin EA ~ sin FN sin AH' 

Ho FG = e, FN = 90° - s, AH = <5, HN = 90° - A, EG = M - 90°. IloaTOMy 
sin (M/2 - 90°) _ sin e sin (90° - 6) 
sin A a sin (90° - e) sin 6 ’ 


OTKyaa 

sin EA = sin A a = - cos (M/1) tg S tg e. (9) 

y^Ta (7), nojiyHHM cooniomeHHe (2): 

-cos (Ml 2) = tg <p tg e, (10) 

3KBHBajieHTH0e BbWHaiHTejibHoii npoueaype, c noMombio Koropoii IlToneMeii, Hcnoab3ya 
TeopeMy MeHejiaa, HaxoaHT HaHOOjibmyio npoaonacHTejibHOcrb a«a M no h3bccthoh 
reorpa^HnecKOH mHpore <p [HAMA, p.36-37]. 

57. Cm. c. 33. 

58. fOieumaMH (Xr|/Uri) riToneMeft Ha3biBaeT co3Be3flHe (a HHoraa h 3Hax 3oaHaxa) 
BecoB. B Tafwimax, oaHaxo, oh Bceraa HcnonbayeT npHBbiHHoe HaM Ha3BaHne — Becw 
(Zvy6<;). 3 t8 TepMHHoaorHnecKaa caoacHoCTb CBa3aHa c HCTopHeii rpenecKoro 3oaHaKa, 
KOTopMH nepBOHaaanbHO coaepacan tojimco 11 C03Be3aHii: Mecro BecoB 3aHHMajiH Kjicuihh, 
KOTopwe cHHTajiHCb aacTbio co3Be3ana CKopnnoHa. 

59. 27;50x2 - 19;12° = 36;28°. 

60. Cm. c. 33. 

61. Ta6;mu;a «BpeMeH Bocxoaa* ayr aminm-HKH b h3kjiohhoh c(J)epe coctoht h 3 11 
nacreA. Kaawaa H3 hhx cooTBeTCTByeT onpeae^eHHOH reorpa<J»iHecKOH ninpoTe, KOTopaa 
3aaaerca npoaonacHTeabHOcrbio HaH6onbmero a«a (ochobhoh napaMeTp) h bwcotoh 
noaioca He6ecHoro 3KB3Topa Haa ropH30HTOM. npoaoa*HTejibHOCTb HaH6cwibmero ana 
M b 3thx Ta6aHu;ax H3MeHaerca or 12 h (npaMaa afcepa) ao 17 h c HHTepBaaoM >/2 h . 
IlepBbiH cToa6eu Ka*aoit H3 aacreH TaOnrajH coaepacHT 3HaneHHa aonror A. 
(z = 1,..., 36) c HHTepBaaoM 10° no tph 3HaneHHa Ha Kaxabiii 3Hax 3oanaKa; bto- 
poH CToaOen; — BpeMeHa Bocxoaa cooTBeTCTByiomHx 10-rpaaycHbix hhtcpb3jiob 
p(AA) =p(A. + 1 ) -p(A f ); TpeTHii croa6eH — cyMMapHoe 3HaneHHe BpeMeH Bocxoaa 
p(A.) ayrw 3KjiHnTHKH ot 0° ao A f Ha aaHHOii reorpatJamecicoH mHpoTe. IIpoMeacyTOHHbie 
3HaneHHH <J)yHKUHH p(A) aonacHw BbiHHcnaTbca jimhchhoh HHTepnojiau,HeH. IIpHMepbi 
BbiHHCaeHHH BpeMeH Bocxoaa ayr aminm-HKH Kax 4>yHKiiHH <p h A, npoH3BeaeHHbie no 
3THM Ta6aHHaM, CM. B KOMMeHT. 26 H 70 K KH.IV H KOMMeHT. 12 H 110 K KH.V. 

IlepBaa nacTb paccMaTpHBaeMoii Ta6aniiw BMHHCaeHa ana <p = 0° (b npaMofl ccjjepe); 
TpeTHii CToaOen; b Heii coaepacHT 3HaneHHa npaMbix BocxoaweHHii a (A) ayr amninTHKH 
npn H3MeHeHHH aonroTbi ot 0° ao A ( . nepe3 10°. IIpHMepbi BbiHHcaeHHa npaMoro 
bocx oacaeHHa a(A) no h3bccthoh aoaroTe Co.iHua c noMombio yKa3aHHoii Ta6^Hu,H cm. 
B KOMMeHT. 31 H 50 K KH.IV. 

62. B raaBe 9 paccMaTpHBaerca uhkji npo6aeM, nocBameHHbix onpeaeaeHmo 
acrpoHOMHHecKoro h ce30HHoro BpeMeHH. 
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/JpujioxeHux 


PaBHoaeHCTBeHHhw Mac ecTb BeAHHHHa nocroaHHaa, cocTaBAarouiaa 1/24 aacTb cyTOK 
h ccxjTBeTCTByiouiaa 15° He6ecHoro axBaTopa. npoAOAJXHTCAbHOCTb *e ce30HHoro aaca 
(wpai xaipixai) H3MeHaerca b TeaeHHe roaa. no onpeACAeHHio sto V12 aacTb cbctaoio 
BpcMCHH cyTOK (ecjiH peab mact o ahcbhmx aacax). MaxcHMaAbHoii BCAHaHHbi OHa 
AOCTHracT b aeHb AeTHero coAHuecroaHHa, MHHHMaabHOH — b jieHb 3HMHero 
coAHuecToaHHa (cootbctctbchho b ioxchom nonymapHH Bee Hao6opoT). B ahh 
paBHoaeHCTBHH npoflOJiACHTeAbHOCTb ce30HHoro aaca coBnaaaeT c bcahhhhoh paBHQaeH- 
CTBCHHoro aaca. KpoMe Toro, sth bcjihmhhu coBnaaaiOT Ha 3cmhom axBa-rope, rae 
npoaoji*HTenbHOCTb A»a h hohh paBHa Bceraa 12 aacaM. 

CymecTByeT npocraa 3aBHCHMOCTb MexAy npoAOA5KHTeAbHocn>io cbctaoio bpcmchh 
cyTOK (a cjieAOBaTeAbHo, h ce30HHoro aaca) h bpcmchbmh Bocxopa ayr axAHnTHxn Ha 
aaHHOii reorpacJiHaecxOH ninpore. nycTb b aaHHbiH aCHb CoAHue HaxoflHTca Ha 3xAHnTHxe 
b Toaxe H h MMeeT AOAroTy A. npH Bocxoae CoAHua Toaxa H HaxoflHTca b boctohhoh 
aacTM ropn30HTa, npn 3axoae Coahua bocxoaht Toaxa H = H + 180° 3kjihiithkh, Torjia 
xax H 3axoflHT. Mbi npeHe6peraeM npn stom co&tbchhmm abhxcch hcm Coahua no 
okahiithkc. OaeBHflHo, aro BpeMa ot Bocxopa go 3axoaa H onpepeaaeT npoAOAJKHTeAb- 
HocTb ah a, m oho paBHo bpcmchh Bocxofla ayra HH axAHnTHXH. Bbime noKa3aHO, aro 
BpeMa Bocxopa aynw SKAHnTHXM AB onpeA&naeTca coothoiuchhcm p(BA) = 
= p(A) — p(B), b cjiyaae ecAH A(A) > A(B). Cootbctctbchho npoflOA;xHTeAbHoCTb ah a 
SyacT paBHa 

d(A) =p(A + 180°) -p{A), (11) 

rgc d(A) — npoaoaxcMTeAbHOCTb cbctaoio bpcmchh cyTOK, BbipajxeHHaa bo bpcmchhhx 
rpaaycax. TaxnM o6pa30M, BeAHaHHy d(A) moacho BbiaHCAHTb, noAb3yacb Ta6AHuAMH 

rA.8. npn atom HHC/io paBHoaeHCTBeHHbix aacoB b ahc onpeAeAaerca xax a jyi HHa 

oahoto cc30HH0ro aaca xax 



npHMCpbl BbiaHCACHHH CM. B XOMMCHT. 26 H 70 X XH.IV. 

63. npoflOAHCHTeAbHOCTb ce30HHoro aaca mojxho noayaHTb, He BbiaHCAaa BeAHaHHy 
(/(A), B BHAC 

,h = = 15° + il«(A)-p(A)r <12') 

no H3BecTHOH AOAroTe Coahua A, rue Bbipa^ccHne b cxo6xax onpeAeAaeT «pa3HOCTb 
Bocxo*AeHHa», o xoropoH peab imia Bbime [HAMA, p.41 ]. 

64. 3Haa npoAOAiKHTeAbHOCTb ce30HHoro aaca Wia onpeaeAeH hoh aaTbi (a 

ccam M3BccTHa aaTa, to H3BccTHa Taxjxe AomroTa Coahua A) , BpeMa cy-rox (onpcaenaeMbix 
xax hhcao t ce30HHbix aacoB, npomeAmax nocAe BOCxoaa CoAHua) h reorpacJjHaecxyio 
ninpoTy <p, mojkho onpeaeAHTb AOATOTy BOCxoaaiueH b stot momcht Toaxn skahothkh 
A{H). nocAeAHaa H3BecTHa b saahhhcthucckoh acrpoAoniH noa Ha3BaHHeM zopocnona 
hah acnendenma. HHTepBaA nocae Bocxopa Coahua ao paccMaTpraaeMoro MOMeHTa 

d(A) 

onpcACAHTca xax bpcmchh bix rpaAycoB. Ot MOMeHTa Bocxona ToaxH BeceHHero 

paBHOAeHCTBHa ao MOMeHTa Bocxoaa CoAHua npouiAO p(A) speMeHHHx rpaAycoB, a ao 
Bocxoaa Toaxn H cootbctctbchho 

p(A) + '^-t (13) 

BpeMeHHhlx rpaAycoB. Ho nocAepHaa BCAHaHHa ecTb, no onpeAeAeHHio, speMa socxOAa 
TOaXH 3KAHnTHXH H, T.e. 

p(H) = pQt) + 


(13') 
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OTCioaa no BeannHHe p(H) npn noMomn Ta6.inuM bpcmoh Bocxoaa MoaceT 6tiTb HaaaeHa 
cooTBeTCTByiomaa BeaHHHHa A(H) npH h3bccthoh <p. flpHMepn BhmncaeHHH cm. b [HAMA, 
p.41-42 ]. 

65. IlocaeaHaa 3aaana stoh raaBhi — onpeaeaeHne aoaroTbi A xyabMHHHpyiomeH 
T09XH 3K,lHnTHKH M HO H3B6CTHOH mHpOTe MeCTa <p M BpeMeHH 1. IlTOaeMeH 
paccMaTpHBaeT aBa cayna9. 

1) flaHo 3HaneHne A{H) — aoaroTbi Bocxoa9mefl 
to9kh 3KjinnTHKH H. Tpe6yerc9 onpeaeawTb A(M). 

IlycTb Ha pHc. 2-E n3o6pa*eHa crepeorpa4)nnecKa9 
npoeKUH9 He6ecHOH ojjephi Ha miocicocTb He6ecHoro 
SKBaTopa, rae V — Tonxa BeceHHero paBHoaeHCTBH9, 

CE = 90° h VE = p(H). Toraa np9Moe BocxoacaeHHe 
tohkh M onpeaeaHTC9 BhipaaceHneM a(M) = VC = 

= VE - CE = p(H) - 90°. 3Ha9 a(M), no Ta6aHnaM 
ra.8 aa9 np9Moro BocxoacaeHH9 moxcho h3hth A(M). 

2) riycTb 3aaaH momcht BpeMeHH t (a aro 
03HanaeT, hto H3BecTHa Taxace aoarxm Co.iHua A) h 
HHT epBaa BpeMeHH t Meacay sthm momchtom h noaaHeM 
b ce30HHbix nan paBHoaeHCTBeHHbix nacax, axsHBaaeH- 
thwh b rpaaycHOM H3MepeHHH ayre DC (pwc. 2-E). 
no Ta6aHuaM ra.8 naxoaHM 3HaneHHe np9Moro boc- 
xo*aeHH9 CoaHua «(A) = VD. no 3HaneHHio a(A) onpeaeaHTC9 npnMoe BocxoacaeHHe 
xyabMHHHpyiomeH tohxh aicanm-axa M: a(M) = a(A) — DC. OnpeaeanB ero, MoacHo, 
Bocnoab30BaBHiHCb TeMH ace Ta6anuaMH, Hafl™ SHaneHne A(M) [HAMA, p. 41-42]. 

AHaaorHHHMM o6pa30M npoBoaHTC9 h o6paTHa9 onepau,H9: onpeaeaeHHe aoaroTH 
BOCxoa«men tomkh A(H) no H3BecTHOMy 3Ha<ieHHio aoaroTbi xyabMHHHpyiomeH tohxh 
A(M). npHMepbi BHHHcaeHH9 A(M) no H3BecTHHM <p, A h t cm. b kommcht. 12, 108 h 
110 K KH.V. 

66. T.e. tomkoh 3eHHTa. 

67. Yrabi Meacay axannTHxoH h MepnanaHOM onpeaeaHTb aerqe, nocxoabxy ohh He 
33BHC9T ot reorpacjMuiecxoH mHpoTM, a 9aa9iOTC9 (JjyHKnneH Toabxo aoaroTbi tohkh 
nepeceneHH9 axaHnTHKH c MepHanaHOM. n-roaeMeH onpeaeaaer 3 th yraa aa9 12 3HaneHHH 
aoaroTbi, cooTBeTCTByiomHx HanaaaM 3HaxoB 3oaHaxa. npeaBapHTeabHo oh aoKa3biBaer 
aBa cooTHomeHH9 chmmctphh: 1) yrabi b TOMxax 3KannTHKH, 

CHMMeTpHMHMX OTHOCHTeabHO TOMCK paBHOa^HCTBHH, paBHhl; 

2) cyMMa yraoB b Tonxax, CHMMerpHMHbix oTHocHTeabHo 
coaHuecTO9HHH, paBHa 180°. 3aTeM oh aoica3biBaeT, hto yroa 
Meacay 3KannTHK0H h MepHanaHOM paBeH 90° b Tonxax 
coaHuecro9HHH h 90° ± e b TOHKax paBHoaeHCTBHH. B o6meM 
caynae, xoraa xyabMHHHpyiomaa Toaxa axannTHXH M HMeeT 
npoH3BoabHyio aoaroTy A(M), npHMeH9eTC9, xax o6mhho, 

TeopeMa MeHeaa9. 

nycTb Ha pnc. 2-F CFE — HefiecHbiH axBaTop, MF& — 

3KaHnTHK3, M — KyabMHHHpyK)ma9 TOHKa 3KaHnTHKH, 




KOTopaH cayacHT noaiocoM 6oabmoro xpyra KK, npoxoaamero Pmc 2 ' f 

nepe3 Tonxy Bocroxa sxBaTopa E, npeacraBaniOHiyio co6oh noaxx; MepaanaHa KMCK. 
nToaeMeii paccMaTpHBaeT noaHiiii c^epHnecxHH neThipexcTOpoHHHK MCK&EF, b 
xoropoM, coraacHo TeopeMe MeHeaaH, 


sin MC _ sin MF sin &E 

■ AT? ~ sin F& . — 

sin CK sin EK 


Han 


sin d _ sin [180° - A(M)] sin eg 
sin (90° - d) sin [90° - (180° - A(A*))] sin 90°’ 
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flpitJioxeHUJt 


mto pasHOCHjibHO cooTHomeHHK) 
tg d = tg A(A/) sin ®E, 

OTKyaa 

sin ®E = tg <5 ctg A(Af). (14) 

Mckomhh yroa b M (= KM®) n3Mep»eTca ayroii K® 6oabmoro Kpyra KK, pasHOH 
90° + ®E. 

IlToaeMeH BbiMHcaaeT b o6meM cayaae hckomnh yroa aaa asyx 3HaaeHHH aoaroTu 
X(M) = 30° h 60°. Bee ocraabHiie 3HaaeHHa onpeaeaaiOTca no sthm a»yM Ha ocHOse 
flOKa3aHHbix Bume cooTHOmeHHii chmmctphh. Haa yaoScTBa npuseaeM b Ta6jinqHOM BHae 
noayaeHHhie IlToaeMeeM 3HaaeHHa yraa Meacay 3KannTHK0H h MepnawaHOM aaa 12 
3HaaeHHH aoaroThi A(Af) [HAMA, p.47-48]: 


0° OBHa 

66.9° 


0° Teabua 

69;0 

0° Pbl6 

0° EaH3HeuoB 

77;30 

0° Boaoaea 

0“ Paxa 

90; 0 

0° Ko3epora 

0° JIbBa 

102;30° 

0° Crpeabua 

0° ZlcBi.i 

lll;0 

113;51 

0° CxopnaoHa 

0° BecoB 


68. 3HaaeHH» yraos Me*ay SKannTHKOH h ropH30HT0M onpeaeaajoTca, xax h b 
npeabiaymeM cayaae, ana aseHaaiiaTH tohck 3KannTHKH — HaaaabHhix Toaex 3HaxOB 
3oanaKa — npn (JjHKCHpoBaHHOM 3HaaeHHH mHpoTbi. IlpeaBapHTeabHO IlToaeMeH 
aOKa3biBaeT cooTHOmeHHa chmmctphh: 1) tohkh SKamiTHKH, chmmctphhho pacnoao- 
aceHHbie oTHOCHTeabHO Toaex paBHOaeHCTBHH, o6pa3yiOT c ropH30HT0M paBHhie yrabi; 

2) yraw npn Bocxoaamen h 3axoaamefi tohk3x aicaunTHKH cocTaBaaiOT b cyMMe 180°; 

3) TOHKH 3KaHnTHKH, CHMMeTpHMHMe OTHOCHTeabHO TOHCK COaHIieCTOaHHH, npn BOCXOae 
h 3axoae o6pa3yiOT yrabi, b cyMMe paBHbte 180°. riocae 3Toro IlToaeMeH onpeaeaaer 
HCKOMbie yrabi v aaa Han6oaee npocroro cay aaa, xoraa BoexoaaT win 3axoaaT tohkh 

paBHOaeHCTBHH (A = 0° nan 180°); b 3 tom cayaae yroa Meacay 
3KannTHKOH h ropH30HT0M v = 90° — <p + e. 

B o6meM cayaae paccyacaeHHa IlToaeMea CBOaaTca k 
caeayiomeMy. IlyCTb Ha pnc. 2-G Toaxa H SKannTHKH 
VHMG, HMeiomaa aoaroTy A, HaxoanTca Ha aHHHH ropH30HTa 
EHSK. riposeaeM xpyr bhcoth ZKGZ , aaa KOToporo TOHKa 
H aBaaerca noaiocoM. Tpe6yeTca onpeaeaHTb ayry KG 3Toro 
xpyra BbicoTbi, H3Mepaiomyio hckomhh yroa KHG. TOHKa 
E HeOecHoro SKBaropa VE soexoaHT Ha ropH30HTe oaHOspe- 
MeHHO c H. ripoBeaeM Kpyr bwcotm ZS M Z, asaaioiaHHca 
oaHOspeMeHHO KpyroM CKaoHeHna, aaa KOToporo TOHKa E — 
noaioc. Toraa TOHKa M nepeceaeHHa 3Toro Kpyra c 
3KannTHK0H eerb TOHKa hh>khch KyabMHHaijHH 3KannTHKH; 
TaK KaK Mbi MoaceM onpeaeaHTb no h3bccthoh aoaroTe H aoaroTy KyabMHHHpyiomeH 
TOaKH M 3KannTHKH, to mh Tanxe 3HaeM aoaroTy ToaKH M = M + 180°, HaxoaameiiCH 
b HHacHen KyabMHHaaHH. HcKOMaa ayra KG onpeaeaHerca c nOMOmbio TeopeMbi MeHeaaa 
aaa noaHoro ciJiepHaecKoro aeTbipexCTOpoHHHKa ZKGMHS c BepmHHoii b tohkc G, 
Koropaa HMeeT BHa 



Phc. 2-G 


sin ZK _ sinZS sin HM 
sin KG ~ . — sin HG ' 
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TaK KaK flyra ZK = ZS = HG = 90°, to 3to BwpaaceHHe npHMer i 
1 _ 1 sin HM 

sin KG ~ . — 1 ’ 


OTxyaa noayaaeM 
. _ sin SM 


Ho nyra HM = X(M + 180°) - X(H), a nyra S M = (90° - <p) - d(M). BxoaamHe b sth 
BwpaaceHHH BaraMHHH — aoaroTa xyahMHHHpyiomeH tohkh h ee cxaoHeHHe — MoryT 
6biTb onpeaeaeHH comacHO npaBnaaM, o6bHCHeHHHM Bbime. 

B KanecTBe npnMepa IlToaeMeH npoBoanT BHMHcaeHHa ana X(H) = 30°. 

Yrjibi Mexcay aKJinnTHKOH h ropH30HT0M He TaOyjiHpoBaHH b «AabMarecTe» b hbhom 
Bnae. OaHaxo ohh MoryT 6hti> aerxo noayaeHH npn noMomn Ta6jiHu,u b tji. 13, rae b 
CTOjiOnax, 03ai\rcaBaeHHHx «ywH Bocro'jHHe», ana xaxcaoii mnpoTH npnBeaeHH yrjibi 
Mexcay axaHnTHXoft h xpyroM bhcoth, npoxoaanjHM aepe3 Toaxy Bocxoaa H axaHnTHXH. 
Tax xax xpyr bhcoth nepneHanxynapeH ropH30HTy, to mh nonyawM yroji Mexcay 
axjiHnTHxoH h ropH30HT0M, BHMHTaa 90° H3 npHBeaeHHHx BeaHMHH «boctomhhx yrjioB». 
Mh npHBoaHM 3aecb TaOnnny yraoB Mexcay axjinnTHXoii h ropH30HTOM, BHHHcneHHyio 
O.HeftreSayapoM [HAMA, p.47] yxa33HHHM MeroaoM Ha ocHOBaHHH TaOaHMHHX aaHHHX 
«AjibMarecTa». 



KaHMaT 

M 

* 

OseH 

II 

EaHSHeubi 

Boaojiefi 

Pax 

Ko3epor 

JleB 

CTpeaen 

fleBa 

CxopnnoH 

Becw 

I 

Mepoa 

13 h 

16;27° 

49;42 

52; 9 

59;51 

71;57 

84;51 

94; 9 

97;24 

II 

CweHa 

131/2 

23;51 

42; 18 

44;41 

51 ;53 

63;46 

76;53 

86;41 

90;0 

III 

Hhxchhh 

ErnneT 

14 

30; 22 

35;47 

37;55 

44;49 

56;28 

69;49 

79,55 

83;29 

IV 

Poaoc 

141/2 

36 

30;09 

32; 07 

38;36 

50;01 

6 3; 36 

74;7 

77;51 

V 

TeaaecnoHT 

15 

40;56 

25; 13 

26;59 

33;06 

44; 16 

58;06 

68;59 

72 ;55 

VI 

CpeaHHfl 

IIoHT 

151/2 

45; 1 

21 ;08 

22;43 

28; 25 

39;21 

53;25 

64;43 

68;50 

VII 

BopHC(J)eH 

16 

48;32 

17;37 

19;22 

24;20 

34;58 

49; 20 

61;22 

65; 19 


IlpHMepH onpeaeaeHHH yrnoB v Mexcay axannTHXOft h ropH30HTOM no TaOjiHijaM 
IlToaeMea cm. b xommcht. 94, 103, 104, 113 x kh.XIII. 

MeToaH onpeaeaeHHH yraa HaxaOHa axnnnTHXH x rop«30HTy cnrpaaH Ooabmyx) poab 
b HcropHH acrpoHOMHH MycynbMaHCXoro Bocroxa, Tax xax Hcnoab30Baancb aaa 
onpeaeaeHHH nepBoii BHaHMoern Moaoaoro Mecana — HeoMeHHH, Heo6xoaHMoro OTana 
b BHMHcaeHHHx, CBH3aHHHx c MycyabMaHCXHM xaaeHaapeM. 3toh npoOaeMe nocBHiqeHH 
cnennaabHHe pa3aeaH npaxniaecxH Bcex 3Haacen IX-XVII bb. CaMa xce npoOaeMa 
onpeaeaeHHH nepBoii BHaHMoern Moaoaoro Mecana nrpaaa BaxcHyio pcuib enje b 
apeBHeBaBHaOHCKOH acrpoHOMHH. B03MOXCHO, 3T0 o6CTOHTeabCTBO OXa3aaO BaHHHHe H Ha 
crpyxTypy «AabMarecra» [SA, p.116-118]. 

69. T.e. napaaaeabio, npoxoaameH aepe3 Poaoc. 

70. Cm. c. 56-57; cooTBeTCTByxjmaa BeanaHHa aaa BepxHeft xyabMHHanHH BHMncaeHa 
b [HAMA, p.42 ]. 

71. Cm. c.57-58. 

72. Cm. c.58. 

73. BHaaaae IlTOaeMeH paccMaTpHBaeT aacTHHH cayaaft, xoraa oaHa H3 Toaex 
coaHnecTOHHHH npoxoaHT aepe3 MepHanaH. llycTb Ha pnc. 2-H ATB — axannuixa, 
ZT — MepnanaH, T — Toaxa coaHnecTOHHHH, Haxoaainaaca Ha MepHanaHe, A h B — 
tohxh axannTHXH, paBHooTCToannie ot T (TA = TB) h pacnoaoxceHHHe Ha chmmctphhhhx 
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npunoxeHUJi 


MepngHaHy Kpyrax bhcoth, KOTopwe cocraBjiaiOT c 3kjihitthkoh cootbctctbchho yrnn 
a h f). Jlenco noica3aTb, mto a + i 3 = 180°. 

74. CyTb paccy^meHHH riToneMea cBoaHTca k cneayiomeMy. riycTb Ha pnc. 2-1 
AMB — HeOecHHH SKBarop, ZM — MepuflHaH, P x n P 2 — tomkh skjihhthkh, 
CHMMeTpHMHbie OTHOCHTejibHO MepHflHaHa, NP X h NP 2 — Kpyra cxnoHeHHa ToaeK P { h 
P 2 , P { Z h P 2 Z — cooTBeTCTByioiHHe tomk3m P { h 
? 2 Kpyra bhcoth. riycTb y — yroji Mexay skjihhthkoh 
h MepHflHaHOM, ecnn tomk3 P neacHT Ha MepHaHaHe, 
a — yron Meacay skjihhthkoh h KpyroM bhcoth b 
TOMKe Py f$ — yroa Meacay skjihhthkoh h KpyroM 

BHCOTH B TOMKe P ^ IlTOaeMeH flOKa3HBaeT, MTO 
a + fi = 2y He3aBHCHMO ot idhpoth Mecra <p. 

75. npH paccMOTpeHHH o6mero cjiynaa nToneMeft 
BHaaajie onpe^ejiaeT: 1) KyjibMHHHpyioiHyK), 2) bocxo- 
aamyio tomkh SKJiHnTHKH, a 3aTeM 3) 3eHHraoe 
paccroaHHe hcxoahoh tomkh P. PaccMOTpHM ero aeii- 
CTBHa noapoOHee. 

1) IlycTb Ha phc. 2-K ZCMS — MepnaHaH, P — 
aaHHaa TOMKa skjihiithkh c aonroToft A, M — Kyjib- 
MHHHpyromaa TOMKa skjihhthkh. flaa tow mto6h 
onpe/iejiHTb ee aioiHnTHMecKyio aonroTy no h3bccthoh 
aonroTe A tomkh P h HHTepBajiy BpeMeHH ( h (BHpa- 
aceHHOMy b Macax) ot aaHHoro MOMeHTa ao MOMeHTa, 
Koraa P oKaacerca b MepnanaHe 6jiaroaapa cyroaHOMy 
BpameHHro He6ecHOH ccJ)epH, cneayeT k npaMOMy 
BocxoxaeHHio tomkh P npw6aBHTb BeaHMHHy 15 0 ? 11 ; to, 
mto noayMHTCa, 6yaeT npaMHM BocxoayjeHHCM tomkh 
M, T.e. a(M) = a(P) + 15°^. IIo H3BecTHOH BejiHMwHe 
a(M) moxho b cootbbtctbhh c aaHHHMH TaOnmiH 
BpeMeH Bocxoaa b npaMOH cc|)epe (rn.8) onpeaeaHTb A(M). 

2) flna onpeaeaeHHH aonroTH Bocxoaflinen tomkh 3KJinnTHKH H Ha reorpa(J)HMecKOH 
ninpoTe <p CHaaajia onpeaenaeroa BpeMa Bocxoaa 3toh tomkh p(H) = X(M) + 90°. 3aTeM 
no H3BecrHOMy 3H3MeHHio p(H) moxho no TaOnnue BpeMeH Bocxoaa ana cooTBeTCTBy- 
K>mero 3HaMeHHa <p (rn.8) onpeaeaHTb X(H). 

3) Zina onpeaeaeHHH 3eHHTHoro paccroaHHa z tomkh P nroaeMeik npnMeHaeT TeopeMy 
MeHeaaa. riycTb Ha pnc. 2-K h 2-L (oh npeacraBaaeT aacTb pnc. 2-K) P — aaHHaa, 
M — KyjibMHHHpyiomaa h H — Bocxoaamaa tomkh 3KJiHnraKH. PaccMaTpHBaeTca nojiHHH 
(xJjepHMecKHH MeTHpexcTopoHHHK ZMSAHP, b kotopom, coraacHO TeopeMe MeHeaaa, 

Crd 2 MS Crd 1MH Crd IP A 

Crd 2 SZ Crd 2 PH Crd 2ZA 

nan, ecan nepeftra ot xopa k CHHycaM, 
sin MS _ sin MH sin PA 
sin SZ sin PH sin ZA‘ 

Ho TaK KaK ayra SZ = ZA = 90°, MS = 90° - [<p - d(M) ], MH = X(H) - X(M), 
PH = X(H) - X(P), to bhcotb h tomkh P onpeaeaHTCa H3 cooTHomeHna 

COS If - d(M) | — -_*W> 

OTKyaa 

sin h{P) = 



[<p-d{M)] sin [X(H)-X(P)] 
sin IX(H) - A(Af)] 
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3eHHTHoe paccTOSHHe towkm P, T.e. ayra PZ = 90° - PA = 90° - h(P). 

ripHMep BH>iHCJieHna 3eHMTHoro paccroaHwa corjiacHO m e-roan xe n-rofleMea cm. b 
KOMM eHT. 109 X KH.V. 

OnpeaejmB 30 hmthoc paccToaHwe Z aaH hoh toikh 3kjiwithkh P b h3bbcthhh momcht 
spcMCHH t, riTcwieMeH npwcTynaeT h3koh6u k bumhcjichhk) yrjia Me*ay 3KJinnTn koh m 
K pyroM BbicoTbi P, KOTopbiM HaxoflHT onaTb-TaxH npn noMomH TeopcMbi MeHeaaa. 

Ha pac. 2-M, KOTopbiii npeflCTaBflaeT co6oii qacrb pwc. 2-K, Boxpyr P, xax Boxpyr 
nojiioca, npoBcacM 6cwibuioii xpyr He6ecHoft afcepbi KLA. PaccMOTpwM o6pa30BaHHHH c 




Phc. 2 -M 


noMombio ay™ KA nojiHbiH c<t>epHqecxHii qeTbipexcropoHHHK PKLAH, b xotopom, 
corflacHo tcopcmc McHeflaa, 


Crd 2/M Crd 2 PH Crd 1LA 
Crd 2AK Crd 2HL Crd 2KA 


h jih, coin nepcHTH K CHHyCaM, 
sin PA sin PH sin LA 

sin AK sin HL sin KA' (15) 

3flccb KA = 90°, AK = 90 9 - PA, rae PA = h — bhcot3 towkh P, onpeaefleHHaa Bhnne, 
HL = 90° — PH, rae PH=A(H)-A(P) — BeflMWHHa, Taxace onpeaeaeHHaa Bbime, h 


BbipaXCCHMC (15) npHMCT BHfl 


sin PA _ sin IX(H) — X(P) ] 

cos PA cos \X(H) - X(P) ] s,nZj/v ' 

(15') 

OTKy/ia 


, A . sin h cos [A(H) - X(P) ] 

LA = arcsin-, . / —ttstt 

cos Asm \X(H) - \(P) ] 

(16) 

LA = arcsin {lg h(H) cig \k(H) - A(P)]}. 

(16') 


3Haa BCJiHMMHy ayra LA, flerxo HaiiTH hckomhh yran y, Hcxoaa m cooTHomeHHa 


Y = 180° - KL= 90° + LA. 

ripHMepbi BbiqncjieHHa yraa y connacHo MeToanxe n-raaeMea cm. b kommcht. 12 h 113 
K KH.V. 

BnooieacTBHH acTpoHOMH cpeaHeBexoBoro BocroKa BwqHcaaaH sth napaMe-rphi npome, 
b o6xoa TeopcMbi MeHeaaa, nojibayacb TeopeMOii CHHycOB aaa npaMoyroabHoro 
cc})cpnqccKoro TpeyrojibHHKa [PoxancKax, 1976]. 

76. raaBa 13 npeacraBjiaeT co6oh -ra6jiHUbi 3HaqeHHH z(X, t, <p) h y(X, t, <p), 
BbiqHcacHHbie aaa ccmh kjihm3tob, idhpotm xoropbix xapaxTepiMyiOTCH MaKCHMaabHOii 
npoaoaxHTeabHOCTbK) a»a h cooTBeTCTayioineii bhcotoh noaioca, HaqHHaa ot Mepoa 
(M = 13 h k <p = 16;27°) ao BopHC(J>eHa (M = 16 h h <p = 48;32°); ripnpameHHe nrapoTbi 
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npiLIOXeHUX 


OT KJIHM3T3 K KJIHMaTV COOTBCTCTByeT H3MCHCHHK) M3KCHMaabH0H npOflCWIXHT&TIbHOCTH 

ah« Ha 1 2 3 /2 h . 

flaa xaacaoro H3 ccmh kjihm3tob IlToaeMeH cocraBHa 12 «noaTa6aHu» aaa 12 

4)HKCHpOBaHHHX 3H3HCHHH BOarOThl A m = (m — 1)'30°, COOTBeTCTByiOmHX H3M3JI3M 3H3KOB 

3oanaxa. B xajxaoii «noaTa6nHue» nepeMeHHaa t h3mchbctcb ot 0 ao 3HaueHHa V 2 M, 
T.e. nojioBHHbi npoaojiacHTeabHocTH caMoro anwHHoro aHa; t — oto BpeMa b 
paBHoaeHCTBeHHwx aacax, KOTopoe 33TpaTHT Toaxa 3 kjihiithkh c aonroTOH A Ha nmpoTe 
< p , nepeMemaacb cyTOHHbiM aBHxeHHeM H3 aaHHoro noao>xeHHa b rwocxocTb MepHaHaHa. 

Ka*aaa H3 12 «noaTa6aHu» coaep*cHT nerbipe cron6ua; nepBbm (03araaBaeHHbiii 
«aacH») coaepsKHT BpeMa t b paBHoaeHCTBeHHbix aacax ot noayaHa ao yKa3aHHoro 
MOMeHTa; BTopoii cToa6eu («ayrn») — 3eHHTHoe paccToaHHe. HanpHMep, ecjin Ha nmpo- 
Te Mepoa b noaaenb 0° Paxa ae>KHT Ha MepnanaHe, to b stom cayaae 
z = 90° - (90° - <p + e) = +16;27° - 23;51° = -7;24° (TafSanua aaeT 7;24°). B momchth 
Bocxoaa nan 3axoaa Coanua 3HaaeHHe z ana Bcex «noaTa6aHu» cocTaBaaeT 90°. TpeTHH 
h aeTBepTbiii CTOa6uhi coaepacaT 3HaaeHHa yraa y cootbctctbchho ana tohck aKawnniKH, 
pacnoaojKeHHbix k BocroKy h k 3anaay ot MepHanaHa. 3HaueHHa «3anaaHbix yraoB» 
noayaaioTca nyTeM BHHHTaHHa cootb eTCTByiomHx 3HaneHHH «boctomhmx yraoB* H3 
180°. PaccMOTpHM, HanpHMep, «noaTa6aHuy» aaa co3Be3aHa Paxa Ha mnpoTe Mepoa. 
TpeTHH cToa6eu, T.e. 3HaweHne y k BocroKy ot MepHanaHa, HawHHaeTca c 90°, Tax xax 
axaHnTHKa b Haaaae Paxa (xoraa oawa TOaxa paBHoaeHCTBHa BocxoaHT, a apyraa 
3axoaHT) nepneHaHKyaapHa MepnanaHy. Ecan 0° Paxa HaxoaHTca Ha l h x Bocroxy 
ot MepHaHaHa, to y = 25;16° (TpeTHH cTon6eu), a ecaH Ha l h x 3anaay, to 
y = 180° - 25;16° = 155;44°, b cootbctctbhh c aaHHbiMH TaOanubi. 3HaaeHHa yraoB aaa 

npOMOKyTOHHblX 3H3HCHHH aCUlrOTbl, BpeMeHH H fflHpOTbl aOajKHbl BblHHCaaTbCa aHHCHHOH 
HHTepnoaaitHeH Moxay 3HaueHHaMH, 3a<J>HxcHpoBaHHbiMH b Tadanue no xaacaoii H3 Tpex 
nepeMeHHbix, hto aenaeT hx Hcnoab30BaHHe xpaiiHe cao>xHbiM. 3th Ta6anuM 
npeaHa3Ha<iaaHCb raaBHbiM o6pa30M aaa pacaeTa ayHHOro h coaHewHOro napaaaaxca. 
IIo3aHee MycyabMaHCKHe acTpoHOMbi co3aaaH cneuHaabHwe xa6anuM, no3BoaaioiqHc 
BbiancaaTb cocTaBaaiomHe ayHHoro h coaHeuHoro napaaaaxca 3HaaHTeabHO 6onee 
npocTbiM cnoco6oM. 

B HacToamyx) Ta6anuy BHeceHbi HcnpaBaeHHa coraaCHO [PA, p.122, 130, n.108]. 
77. HaMepeHHe IlToaeMea 6biao peaaH30BaHO b ero «Teorpa(J)HH», rae, oaHaxo, oh 
H cnoab3yeT b xaaecTBe nepBoro MepHanaHa He MepHawaH AaexcaHapHH, a MepHunaH, 
npoxoaamHH aepe3 CaacTanBbie ocrpoBa, nan OcTpoBa BaasxeHHMx, cootb eTCTByiomne, 
no-BHaHMOMy, KaHapcxHM ocTpoBaM, — Ha xpairaeM 3anaae. 


KHHTA TPETbfl 

1. Peab naeT 06 otxphthh THnnapxoM aBaeHHa npeueccHH. Cm. no aaHHOMy Bonpocy 
[Kurtik, 1984; Toomer , 1978 ]. Teopna npeueccHH noapo6HO paccMaTpHBaeTca IlToaeMeeM 
b ra.2-3 xh.VII. 

2. IlToaeMeH 3aecb HMeeT b BHay noBTopaiomHeca oxeroaHO nepHoanaecxHe 
H3MCHeHHa noaojxeHHH Toaex Bocxoaa CoaHua Ha rppH30HTe, bhcoth CoaHua npn ero 
npoxoacaeHHH uepe3 MepnanaH h npoaoajxHTeabHOCTH bhh h an homh. 3th aBaeHHa, 
cBa3aHHbie c roaoBHM aBHJxeHHeM CoaHua no axaHnTHxe, 6naH H3BecTHH aHTHUHHM 
acrpoHOMaM 3aaoaro ao IlToaeMea. 

3. IlpHCTynaa x nocTpoeHHK) TeopHH aBH*eHHa CoaHua, FlToaeMeH nocaeaoBaTeabHO 
pemaeT Tpn 3aaauH: BO-nepBbix, onpeaeaaer, xaxoii bhu roaoBoro npoMoxyTxa b 
H anOcuibmeH cTeneHH noaxoaHT aaa otoh uean, bo-btophx, BbiacHaeT, HMeeT an otot 
roaoBOH npoMwxyTOX nocToaHHyio BeanuHHy, B-TpeTbnx, HaxoaHT caMy 3Ty BeaHHHHy. 

ToaoBOH npoMoxyTOx onpeaeaaeTca hm xax HHTepBan BpeMeHH, b TeacHHe xoToporo 
CoaHue coBepuiaeT Ha axannTHxe noaHbift o6opoT OTHOCHTeabHO HexoTopon HaaaabHOH 
tohxh. 3tot npoMoxyTOx mojkct 6biTb H3MepeH no-pa3HOMy. Tpaanuna, Bocxoaamaa x 
rnnnapxy, pa3aHaaeT ana ochobhhx cnoco6a hx onpeaeaeHHa — npn noMOiuH 
HenOaBH5KHHX 3BC3a H no OTHOmeHHIO X TOaXaM paBHOaeHCTBHH H COaHUeCTOHHHH. 
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ripoMCxyTOK BpcMCHM, b TeqeHne Koroporo CcuiHue B03Bpauiaerca npn cbocm roflOBOM 
ABmxchmm x o/jhoh H TOii xcc 3Be3«e, ecrb CHflepnqecKHH rofl. 3 tot ripoMexyTOx 
Hcn0Ab30BaAca b MCConoTaMCxoii acrpoHOMHH h HrpaA Taxx<e onpeaejieHHyio poAb b 
3AAMH HCTM4CCKMX TCOpHaX, npeflLUCCTBOBaBlUHX THnnapXy. MHTepBa^ BpeMeHH OT OflHOro 
M3 paBHOACHCTBMM MAM COAHIjeCTOaHHH flO CJICflyiOmerO OflHOHMeHHOro C HHM eCTb 
TpommecxHii rofl. B Hacroamee Bpeina TponnqecxMH toa onpe/jejiaiOT xax HHTepBaji 
Mcx/jy /jByMa bccchhmmm paBHoaeHCTBHBMH, ho b aHTHWHOCTH He cymecrBOBajio Taxoro 
xccTxoro npaBH/ia. Bo BpeMeHa n-rojieMea npoAOAXtHTeAbHOCTb Tponnaecxoro roaa 
cocTaBaajia okojio 365,242 d . Kax cHflepnqecxHH, Tax h TponnqecxHH ro«bi b paBHOii 
CTCncHH xopouio Bocnpon3BOflST ce30HHbie H3MeHeHHa, CBa3aHHbie c flBH*eHneM CojiHua 
no ox^nnTMxc. PacxoxACHHe m ex^y hhmh o&bacHaeTca npeueccHeii, hah BpameHHeM 
c<J)cpw HcnoABHxtHbix 3Be3fl b HanpaBJieHHH nooteflOBaTejibHOCTH 3HaxOB 30«Haxa, xax 
3T0 BB/ICHHC O&baCHHCT FItOACMCH. 

B ocHOBy cboch TeopHM riTOneMeft xjiaaeT, cneaya THnnapxy, TponnqecxHH ro«. 
PcujatoiunM aOBOa b no;ib3y Taxoro Bw6opa HMeeT y Hero khh eMaTHqecxHH xapaxTep. 
Hc6ccHbiii oxBaTop h 3XAHnTHxa, connacHO riTOJieMeio, o6pa3yiOT b npocrpaHCTBe 
36coaiotho HcnoflBHXHyro xoopaHHaTHyio CHcreMy. ToqxH paBHO«eHCTBHH h cojiHuecro- 
hhmm cny^aT npw dtom ccrecTBeHHbiM HaqajiOM orcqeTa aBH^eHHH CBenw. IlnaHeTbi 
*c h c<J)cpa 3BC3fl o6naAaioT co6crBeHHhiMH abhxchhsmh b npocrpaHCTBe, q-ro ae-naer 
mx Mcnojib30BaHMc b xaqccTBe Toqex orcqeTa npa H3MepeHHH nepHOflHqecxnx aBH*eHHii 
cbctha mchcc yao6HbiM, Tax xax nonyqaeMbie b pe3ynbTaTe BejinquHti cxopocTeii 6y«yT 
3aBHCCTb ot cxopocTeii flBHxeHMA caMHx Toqex orcqeTa. 

4. ripHBCflCHHaa PlTO^eMceM uMTaTa H3 pa6oTbi rwnnapxa npeaCTaBjiaeT eAHHcraeHHoe 

M3BCCTHOC H3M CB HACTCA bCTBO O TOM, HTO ApXHMCfl (III B. flO H.3.) npOH3BOflHJI 

cncu,Ha^bHbic Ha6nioACHMa ana H3MepeHMa npoaOjixHTejibHocTH TponHqecxoro roaa, no 
CBOCMy xapaxTcpy 6ah3xhc Ha6ntofleHHaM nmnapxa. 

5. MHcrpyMeHT, o xotopom hact peqb, b coBpeM chhoh AHTepaType H3BecreH m>A 
Ha3BaHHeM paBHOacHCTBeHHoro ham axBaTOpnaAbHOro xoAbpa. Ha pnc. 3-A npeflCTaBJieHa 
cro pexOHCTpyxu,H«, npHHaanexamaa C.B.XHTOMHpcxOMy, r«e 1 — xojibuo, H3roTOB- 
achhoc H3 Mean h ycraHOBneHHoe b oiiocxocth He6ecHoro axBarcpa Ha aaHHoii mHpoTe; 
2 — ochob3hmc; a-a — amhhs MepHAHaHa. TeopeTHqecxH CoAHue npw cbocm abh*6hhh 
no oxjiHnTMKC oxa3WBaeTca b onocxocrH 3 KBaTopHa.ibHoro xoAMja Ha aaHHOH mapoTe 
nauib ABa pa3a b rosy — b ahh BeceHHero h oceHHero p3bhoachctbhh; npH atom Ha 
xopotxoc BpoMa 6y«yT ocaemeHu o6e ctopohh xOAMja, xax ceBepHaa, Tax h io*Haa, 
h o6pameHHaa x Co^Huy qacTb xonbu,a ot6pocht TeHb Ha npoTHBonono*Hyio ero qacrb. 
flpyrwc pcxoHcrpyxuMM aroro HHCTpyMeHTa, a Tax*e HcaieaoBaHHe ero tobhocth cm. b 
I lirillon, 1967, p.29; Bruin, 1976; Price, 1957, p.589]. 

6. -161, ceHTa6pb 27, 18 h . 0 xajieoqapax, Hcnonb3yeMbix b «AjibMarecre», h MeToaax 
npco6pa30B3HHa 3a<j)HKCHpoBaHHbix b hhx par HadniOACHHif b lOJiHaHcxHH xajieHflapb cm. 
b ripMjioxceHHH «KajieHAapb h xpoHonoraa b «AnbMarecre». 

B maBc 1 m aaviee IlToneMeH npwBOAHT AaHHbie o mecra Ha6niOAeHHax occhhhx 

pilBHOACHCTBMH M qeTHpHaflUaTM Ha6AK3ACHHax BeceHHHX paBHOACHCTBHH, BbinOAHeHHbIX 

rwnnapxoM Me*Ay -161 h -127 roAHMH, a Tax*e o qeTbipex co6cTBeHHHx Ha6AiOAeHHax 
Taxoro *e THna, AaTHpoBaHHbix 132-140 r. h.3. Mo*ho caenaTb bhboa, arc BMecre c 
AByMa 6onee paHHHMH HaOntOACHHaMH coAHoecroaHHH, oaho h3 xotophx npn h3aa e^CHT 
MeTOHy h EBxTeMOHy (b -431 r.), a APyroe — ApHtrrapxy CaMoeexOMy (b -279 r.), 
MMCBmMeca b ero pacnopa*eHHH HadnwAeHHa Ana onpeAeneHHa npoAOA*HTeAbHOCTH 
roAa oxB3TbiB3AH npOMe*yTOx 6ojiee qeM b 550 act. 

Ha6niOAeHHa P3 bhoachctbhh h coahucctohhhh, cBeAeHHa o xoTopnx npHBOAHT 
riTOAeMeH, MOryT 6biTb HcnoAb30BaHbi ana opeHXH HexoTopwx napaMeTpoB coBpeMeHHoii 
acTpoHOMHqecxoii TeopHH, npexcae Bcero BexoBHx ycxopeHHii ABH*eHHa JlyHH h 
B pameHHa 3eMAH. IloaTOMy ohh BcerAa npHBnexaAH BHHMaHHe He TOAbxo hctophxob 
acTpoHOMHH, ho h acTpoHOMOB. MccjieAOBaHHto 3 thx h36aioachhh nocBameHa o6nmpHaa 
AMTepaTypa. Mh hphboahm 3Aecb Ta6AHuy h 3 AHCcepTaoHH fl*.BpHTTOHa [Britton, 1967, 
p.23, Table II—1 ], coAep*amyso peayAbraTH ero aHaAH3a ToqHocrH sthx h36aioachhh 
(HOB oe H3A3HHe, ocraBmeeca, x co^a.neHHK), HaM HeAOCTynHHM, cm. [Britton, 1992]). 
B Ta6Anue npHBOAarca — HOMep Ha6AK>AeHHa; AaTa h Mecro Ha6AiOAeHHH (AcJ> — 
AfJjHHH, A — AnexcaHApna, P — Poaoc); MecrHoe HcraHHoe BpeMa, 3a<J)HxcHpoBaHHoe 
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IlpuJtoxeHUJi 


bo BpeMs HadniOfleHHH; aoaroTa CoaHua, BbiaHcaeHHaa aaa cooTBeTCTByioinHX momchtob 
H a&niOfleHHH Ha ochobc coBpeMeHHoft TeopHH, yairmBaioineH bokobbio h3mchchhh 
(A ); norpemHOCTH HaOaioaeHHH, noayaeHHbie b pe3yjibTaTe aeaeHHa pa3H0CTH 
A Buq — A Hagji Ha HCTHHHyio CKopocrb CcuiHua, KOTopaa npeanoaaraaacb paBHOH b 
OK pecTHOCTH BeceHHero paBHoaeHCTBHa 0,0405°/h, b okpccthocth aeTHero coaHuecroaHHa 
— 0,0399°/h, b OKpecTHOCTH oceHHero paBHoaeHCTBHa — 0,0415°/h. 


Ha6;iK>aeHna pbbhoachctbhh h cojiHuocToaHHM 


Ho- 

Mep 

ZlaTa h MecTo 

Ha6jifoaeHHH 

MecTHoe 

HCTHHHOe 

floaroTa 

CojiHua 

BbiMHCjieHHaa 

norpeuiHOCTb 

Ha6aioaeHHa 

i 

- 431 :VI: 27 A(J) 

6 h 

88,83° 

+ 

29,5 h 

2 

- 279: VI: 26 A(?) 

[18] 

89,52 

+ 

12,1 

3 

- 161: IX: 27 P(?) 

18 

180,62 

- 

15,0 

4 

- 158: IX: 27 P 

6 

180,40 

- 

9,6 

5 

- 157: IX: 27 P 

12 

180,41 

- 

9,8 

6 

- 146: IX: 27 P 

0 

180,23 

- 

5.6 

7 

- 145: III: 24 P 

6 

359,61 

+ 

9,5 

8 

- 145: III: 24 A 

11 

359,81 

+ 

4,6 

9 

- 145: IX: 27 P 

6 

180,24 

- 

5,8 

10 

- 144: III: 23 P 

12 

359,62 

+ 

9,3 

11 

- 143: III: 23 P 

18 

359,63 

+ 

9,1 

12 

- 142: III: 24 P 

0 

359,64 

+ 

8,9 

13 

- 142: IX: 26 P 

18 

180,01 

- 

0,2 

14 

- 141: III: 24 P 

6 

359,65 

+ 

8,7 

15 

- 140: III: 23 P 

12 

359,66 

+ 

8,5 

16 

- 134: III: 24 P 

0 

359,70 

+ 

7,4 

17 

- 134: VI: 26 P 

12 

90,17 

- 

4,0 

18 

- 133: III: 24 P 

6 

359,71 

+ 

7,2 

19 

- 132: III: 23 P 

12 

359,72 

+ 

7,0 

20 

- 131: III: 23 P 

18 

359,73 

+ 

6,8 

21 

- 130: III: 24 P 

0 

359,73 

+ 

6,6 

22 

- 129: III: 24 P 

6 

359,74 

+ 

6,4 

23 

- 128: III: 23 P 

12 

359,75 

+ 

6,2 

24 

- 127: III: 23 P 

18 

359,76 

+ 

6,0 

25 

132: IX: 25 A 

14 

181,36 

- 

32,7 

26 

139: IX: 26 A 

7 

181,37 

- 

33,0 

27 

140: III: 22 A 

13 

0,83 

- 

20,4 

28 

140: VI: 25 A 

2 

91,42 

|_ 2 . 

35,4 


AHajiorHHHoro Tuna aaHHbie moxho Haftra h b HeKOTopwx apyrax HccaeaoBaHHax 
[Hbiomon, 1985, c. 87-91; Czvialina, 1958; Fotheringham, 1918; 1920; HAMA, p.276; 
Newton, 1970, p.9; 1976, Tabl.V.2; Rome, 1937; 1938; 1943(2); Pedersen, Schmidt, 
1967, p.84]. 

7. -158, ceHTa6pb 27, - 6 h . 

8. -157, ceHTa6pb 27, - 12 h . Tpw yxa3aHHHX Ha6aioaeHna occhhhx paBHoaeHCTBHH 
oTfleaeHH 1 1 -jicthhm HHTepBaaoM ot ochobhoik) MaccHBa HadniOfleHHH rnnnapxa. 
BbicKa3biBaeTca noaroMy npeantwioxeHHe, a to ohh npnHaaaexaT xaicoMy-To apyroMy 
acrpoHOMy h mto rnnnapx Toabxo HCnoab30Baa hx b CBoeft toophh CoaHua [PA, p.133, 
n.8]. 

9 . - 146 , cem-aOpb 26 / 27 , nojiHOHb. 
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10. -145, ceHTadpb 27, 6 h . 

11. -142, ceHTsOpb 26, ~ 18 h . 

12. -145, MapT 24, ~ 6 h . 

13. 3flecb, no-BHflHMOMy, pewb naer o a»yx HadjnoaeHHax OflHoro h Toro xe BeceHHero 
paBHoaeHCTBHs, npoH3Be«eHHNX cooTBercTBeHHO rnnnapxoM Ha Poaoce (3a(})HKCHpoBaHHoe 
BpeMa - 6 h ) h HGH3BecTHbiM HadjiioaaTejieM b AjiexcaHflpHH (~ ll h ), cm. b Tadaime 
KOMMeHT. 6, N° 7, 8. 

14. flanw yKa3aHHwx HadjnoaeHHH cm. Nq 10-15 b TadaHije kommcht. 6. 

15. -134, MapT 24, ~ tf*. 

16. -127, MapT 23, 18 h . flara npeamecrByiomHX 3T0My Hadji roaeHHio meCTH 
HadjuoneHHH bccchhhx paBHoaeHCTBHft, o xoTopbix ynoMHHaeT IlTOjieMeH, cm. Nq 18-23 
b Tadjinue KOMMeHT. 6. 

17. riTOiieMeft yTBepxaaer, hto earn luiocxocTb aKBaTopnajibHoro Kojibua onuioHaerca 

b oKpecTHOCTH paBHOfleHCTBHH no ckjiohbhhio ot njiocxocTH HedecHoro axBaTopa Ha yrai 
360° . , 

2 gQQ = 0;6 , to arc Hedojibmoe oTmioHemie npnBoanT k norpemHOCTH b onpeaejieHHH 
flOJiroTbi CoaHua ~ 1/4°, wro paBHocmibHO norpemHOCTH b onpeaejieHHH momchtob 
paBHOfleHCTBHH - 1/4 flHa. CnpaBefljiHBOCTb aroro yTBepxaeHHa npoBepaerca npn noMonpi 
TadjiHUH cKjioHeHHH CojiHpa b rci.15 kh.I, rae aojircyre Cojmaa 1° cooTBeTCTByeT 
CKjioHeHHe 0;24,16° [PA, p.134, n.ll]. 

18. 0 paBHOfleHcraeHHOM, hjih 3KBaTopnajibHOM, xonbue cm. b kommcht. 5. 
flByKpaTHoe 3aTeMHeHHe npoTHBonojioxHoii aacrH KOJibii,a b TeweHwe OflHoro aHa b 
cjiynae, ecjin kojimjo ycraHOBJieHO npaBHjibHo, T.e. eaiH OTcyTCTByeT oTKjioHeHne 
njiocKOCTH KOJibna ot ruioCKOCTH HedecHoro aKBaropa, moxct npon30MTn BCJieacTBHe 
aeiicTBHa pe^paKUHH. HaHjiynmnii aHajiH3 3 toh npodjieMhi cm. b [Britton, 1967, p.29-42]. 

19. Kojioc (CnHKa) — 3BC3aa a Vir. 

20. flara 3aTMeHHii: -145, anpeab 21 (b 32 r. TpeTbero nepnoaa Kajuranna) h 
- 134, MapT 21 (b 43 r. toto xe nepHOaa); aHajiH3 nponeaypw, Koropyio ncnojibaoBaji 
FHnnapx am onpeaejieHna aojiroTH Kojioca, cm. b [Rome, 1938]. 

21. BpeMa 3aTMeHHa 33 Bhcht cymecrBeHHO ot cxopocTeii aBnxeHHa CojiHua h JlyHH, 
Koropbie npn6y(n3HTeabHo moxho npjmaTb paBHbiMH l°/d ana CojiHira h 13°/d ajia 
JlyHbi; OTHOCHTejibHaa cKopocrb hx aBwxeHHa, tbkhm o6pa30M, paBHa 12°/d hjih 1/2° 
3a aac. IloaTOMy cMenjeHHe nojioxeHHa Cojmya bo BpeMa 3aTMeHHa Ha 1° hojixho 
npHBOflHTb K H3MeHeHHI0 BpeMeHH 33TMeHHa npH6jIH3HTCJIbHO Ha 2 MaC3. 

22. 3aecb IlTOJieMeii BnepBhie ynoMHHaeT o HeodxoaHMOCTH cjieaoBaHna «npHHUHny 
npocTOTH* npn KHHeMaTHKo-reoMeTpHaecKOM Moaeji h poBa hhh «BHxeHHH cBenw. flpyryio 
(JjopMyjiHpoBKy toto xe npHHunna cm. b kh.XIII, tji. 2, c.401, a Taxxe b kh.III, tji. 4, 
c.91. 

23. B caMOM «ejie, earn t ', t 2 ' — momchth paBHoaeHCTBHH hjih cojiHuecroaHHii, 
3a(])HKCHpoBaHHwe bo BpeMa HadjiioaeHHH, t , t 2 — hx TOHHbie 3HaaeHHa, n — KOJinaeCTBO 
jieT Mexay HadjnoaeHnaMH h A?j = t^ — t { h A t 2 = t 2 — t 2 — norpemHOCTH, aonymeHHbie 
b xaxaoM H3 flByx HadjnoaeHHii, to npoaojixHTejibHocrb roaa onpeaejiHTca corjiacHo 
(JjopMyae 


rae 7’ 0 — HCTHHHoe 3HaaeHHe. norpemHocn. b onpeaejieHHH T Q , xax bhphm, odparao 
nponopuHOHajibHa ancjiy JieT n, npomeameMy Mexay asyMa HadaioaeHHaMH. 

24. 06 3thx HadaioaeHHax cm. c.81 h KOMMeHT. 29-31. 

25. -146, ceHTadpb 26/27, 0 h . 

26. 139, ceHTadpb 26, ~7 h . 

27. -145, MapT 24, ~ 6 h . 



npunoxenun 


28. 140, MapT 22, ~ 13 h . 

29. -431, MKJHb 27, ~ 6 h . B napancrMc H3 MH^era, aaTHpyeMoii -109/108 it., 

npMBCflCHbl ABC DXBHBaACHTHHC flaTbl DTOTO Ha6jl(OflCHHa — (JlaMCHOT 21 H CXHpO<i)OpH- 
oh 13. Ohcbhaho, hto CHaaaaa oho 6hao 3anHcaHO b a<])HHCxoM rpeaecxoM KaaeHaape 
h jiHiiib 33 tcm npco6pa30BaH0 b erMncTCKHii KajieHnapb. Ha6jiK)neHHa nponaBOnmiHCb 
npH nOMOujH rc/inoTpona — pa3HOBHAHOCTH co.ihcmhhx aacoB, b xotophx <J)HKCHpoBajiacb 
ajiHHa nojiyacHHOH tchh b pa3AHaHue momchtw roaa. AHaiiH3 Bcex o6cToaTejibCTB, 
xacaioiiiHXca aaTHpoBxn, Mccra, mctoahxh h ueAH npoBeaeHHa dtoto Ha6AK>aeHHa, cm. 
b [Bowen, Goldstein , 1988, p.64-77; Toomer, 1974(1)]. 

30. 140, MKJHb 25, 2 h . 

31. ZlaTa Ha6jiKiACHHH acthcto cojiHuccTOaHHa ApncrapxoM npnxoaHTca b lOjiwaHCKOM 
xajiCHflapc Ha -279 r.; IItoacmch hc yKa3hiBacT TOaHoe BpeMa Ha6jnoaeHHa. Eojiee 
noflpo6Hbic CBcacHHa 06 dtom HaBAtoacHHH npHBOAaTca b coawHeHHax acrponoMOB crpaH 
wcnaMa. Tax, b «KaHOHC Mac’yna* (xh.VI, ta. 6) HaxoanM: «riocAe [MeTOHa h 
EBKTCMOH a] cojihucctobhmc Ha6jiKj«aji b ropojje A<}>hhh Apncrapx. [3 to] 6 hao Ha 3axaTe 
CoAHi;a b bockpccch be aBaauaTb BOCbMoro [flHa ] BOCbMoro Mecau,a aeTHpecra 
[uiccTbAccHT [ BOCbMoro roaa* [Bepynu , 1976, c.37 ], T.e. BeaepoM 28 <J>apMyTH 468 r. 
Ha6oHaccapa, aTO cooTBCTCTBycT, no HauiHM pacaeraM, aaTC -279, woHb 26, ~18 h . 
3aMcaaTCAbHO, ho Ta *c aaTa noayacHa ,ZI,;k.Bphttohom [Britton, 1967, p.56, n.l] h 
P.HbtoTOHOM \Newton, 1976, p.2931 Ha ochobc npeanOAoaceHMa, hto Ha6jnoaeHHa 
coahiicctohhhh MeTOHa h ApHcrapxa cooTBCTCTBOBa am rnnnapxoBOH BeAHHHHe Tponwae- 
CKoro roaa, npHHHTOii noaaHCc IlTOAeMCCM. Coo 6 iuchhc aA-BnpyHH aaeT DTOMy 
HC3aBHCHMOC nOATBCp*ACHHC. 

32. BcpoaTHaa AaTa Ha6aioflCHHa pHnnapxoM coAHitecroaHHa: -134, HiOHb 26, 12 h 
1 Britton, 1967, p.56 ]. 

33. B ncpcBOAC fl*. TyMcpa nocacaHaa <t>pa3a 3Bya«T HHaae: «H xoraa oh H3.naraeT 
BxpaTU,c croh bo33pchm« b cnMcxc co6cTBCHHbix coaHHeHHH» («And when he more or 
less sums up his opinions in his list of his own writings*); fl*.TyMep noaaraeT, hto 
cymccTBOBaa OTacabHO m3a ah Hbi h enneox pa6oT rnnnapxa c xpaTKHMH onncaHnaMH hx 
coacpjKaHHa |PA, p. 139, n.25]. 

34. Tcpmhh «MaTCMaTHx» (paOripaTixo^) hmca b aMHHHCTMaecKOH Hayxe 6oaee 

UlMpoXHH CMbICn, aCM TCnCpb; OH OTHOCHACH, B aaCTHOCTH, X aCTpOHOMaM H aCTpOJIOraM. 

35. Mctoa, npw noMOuiH xoToporo rnnnapx nojiyaHji hoboc 3 HaaeHHe npoaOA*HTeAb- 
hocth Tponnaecxoro roaa, H3AaracTca IlTOJieMCCM HCnoAHO. Ha caMOM aeae Ha6jnoneHna 
coahijcctohhhm rwnnapx HcnOAb30BaA hc xax cboh ochobhoh HCToaHHK jyia Haxo*aeHHa 
npoAOA^HTCAbHOCTH Tponnaecxoro roaa, ho TOAbxo ana npoBepxw ero 3HaaeHHa, 
nojiyacHHoro Ha ochobc h3bccthhx paucc ncpHOflHaecxHX cooTHOuieHwii. BeanHHHy roaa 
3651/4 d — >/3oo d c AOCTaToaHOii crcncHbio TOaHOCTH mo*ho noayawTb npw noMomH 
76-jicTHcro u,Hxjia Kaannna hah 304-jieTHCro u,nxAa rnnnapxa (4-76 y ), b kotophx 
npHHaTO BaBHAOHexoc 3HaaCHMC npoflOA*HTCAbHOCTH cnHOanaecxoro AyHHoro Mecau,a 
29;31,50,8,20 d . Cm. no aaHHOMy Bonpocy | Swerdlow, 1980). 

TaxHM o6pa30M, coraacHO FItoacmcio, AAHHa Tponnaecxoro roaa paBHa BeAHHHHe 
roaa rnnnapxa 365>/4 d - '/300 d = 365;14,48 d . 3 to 3HaaeHHe nTOAeMeii BHBOaHT 

HcnocpcacTBCHHO H3 h a6a kd~jchhm TpeMa pa3AHaHMMH cnoco6aMH, cpaBHHBaa CBOH 
Ha6AK)flCHHa BCCCHHCro H OCCHHCro paBHOACHCTBHH H AeTHerO COA HU.eCTO a HH a c 
AHaAorHHHMMH Ha6AK>acHHaMH Tnnnapxa h MeTOHa—EBKTeMOHa, h b xaxcaoM H3 Tpex 
CAyaacB noAyaaeT oaHy h Ty *c npoaOA*HTCAbHOCTb roaa. MeTOaOAorHaecKH ero noaxoa 
x onpcacACHHio phhh Tponnaecxoro roaa cobcpiiichho npaBHAeH, oaHaKO aocroBepHOCTb 
HaBaioacHHH, xotophc oh npn dtom HcnoAb3yeT, BHymaeT onpeaeaeHHHe coMHeHHa. 
3 thm HaBaioacHHaM cBOHCTBCHHa ape3MepHO 6oAbuiaa norpeuiHocrb b cpaBHeHHH c 
aHaAornaHHMH HaBaioaCHHaMH rnnnapxa (cm. Ta6aHuy b kommcht. 6), h b to *e 
BpeMa ohh ToaHO cooTRCTCTBy kit npHHBTOMy ouiH6oaHOMy 3HaaeHHio TponHaecKoro roaa. 
Cxa3aHHOc OTHOCHTca Taxxc h k aerBcproMy Ha6AK>aeHHio IlTOAeMea oceHHero 
paBHoacHCTBHa (132, ccht. 25), KOTOpoe oh HcnOAb3yeT b ta.7 ana onpeaeaeHHa aoaroTH 
CoAHU,a b HaaaAbHyio onoxy thOahu,. BepoaTHO, mu 3aecb HMeeM aeAO He c hoaahhhhmh 
H a6AK)aCHHaMH, a C BHaHCACHHHMH 3HaaeHHaMH HAH C Ha6AK>aeHHaMH, KOTOpHe 6 hah 
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cneunanbHo BH6paHH n-rojieMeeM H3 papa aHaporHaHux Ha6jno«eHHH, >ito6h ypoBPeT- 
BopHTb npHHHToft BepnaHHe TponnaecKoro ropa. Cm. no 3T0My noBopy [Hbfomon, 1985, 
c.94-102 ]. 

36. FlTOiieMeii 3pecb hobbho nojieMH3HpyeT c cocraBHTepaMH iuiaHeTHHX 3(j)eMepHp, 
coflepjKaBmnx hcthhhms nopo*:eHHa CoPHpa, JlyHH h iuiaHeT b (JjHKCHpoBaHHbie momchth 
bpomohh. 3th 3<t)eMepHflbi hmcjih, xax npaBHPO, acrpoporHaecxoe npepHa3HaaeHHe h 
copep*:aPH MOMeHTH BxoxmeHHa CBeTHji b 3H3kh 3opHaxa [HAMA, p.785 h cp. ]; b Tax 
Ha3HBaeMHX «BeaHhix Ta6pHuax» npHBopnPHCb noPoaceHHa cBenui no poproTe aepe3 
(JjHKCHpoBaHHMe HHTCpBajibi BpeMeHH [PA, p.140, n.27; Waerden, 1979]. 

37. McnoJib30BaHHe 18-pcthhx hhtbpbbjiob b Ta6pHijax cpepHHX pBHixeHHii cBa3aHO 
c Heo6xoflHMOCTbio pa3MemaTb Texcr Ha jiHcrax nannpyca craHpapTHoro pa3Mepa. 3th 
jiHCTbi BMemajiH Tojibxo 45 crpoK. rioaroMy riToneMeH rpynnnpyeT cboh Ta6jiHuH cpepHHX 
HBH5KeHHft Ha Tpex jiHcrax cpepyiomHM o6pa30M: Ha nepBOM 45 crpoic c 18-jicthhmh 
npHpameHHHMH, Ha btopom 18 + 24 = 42 ctpokh (Ta6jiHubi oTpepbHbix ropoB h aacoB), 
Ha TpeTbeM 12 + 30 = 42 ctpokh (Ta6pHijbi MecaijeB h pHeii b Mecape). Ta6pHU,H 
cpepHHX aBH*;eHHH b «ApbMarecre», thxhm o6pa30M, oxBaTbiBaiOT Bcero 18x45 = 810 
jict, T.e. ohh He pocTHraiOT anoxn caMoro FlTOpeMea, ecpn Becra oTCaeT ot HaaaPbHoii 
anoxH era Ta6jiHp (-746, 4>eBpapb 26). Hto6h ncnpaBHTb 3Ty cHTyapnio, n-mneMeft b 
« Floppy aHbix Ta6jiHpax» nepemep k 25-jicthhm HHTepBapaM h h3mchhji HaaapbHyio 
anoxy Ha -323, Hoa6pb 12 (Ha Tax Ha3biBaeMyio «3py OHPHnna»). Cm. no paHHOMy 
Bonpocy [HAMA, p.55; PA, p.140, n.28]. 

38. CorpacHO IlTOpeMeio, hcthhhoc noPOxeHne Coph pa no poproTe onpepepaeTca b 
BHpe cyMMbi pByx cocraBPaiomHX — cpepHeii poproTbi I Q , MeHaiomeHca phhchho, h 
HeKOToporo po6aBoaHoro apeHa — HepaBeHCTBa c, yiHTbiBaromero HepHHeHHbiH xapaKTep 
33BHCHMOCTH poproTbi ot BpeMeHH. Ta6pHij(bi cpepHHx pBH)KeHHH cpy*aT ppa onpepepeHHa 
cpepHeii poproTbi CoPHpa X Q xax (JjyHKpHH BpeMeHH. B ocHOBe Ta6pHp pe*HT BepnuHHa 

cpepHeii cyToaHoft CKopocrn CoPHpa 

nopyaeHHaa IlTOpeMeeM. CpepHaa poproia onpepepaeTca no npaBnpy, 3KBHBapeHTH0My 
(jxjpMype 

*0 = * + k A = *0 + ** + X A' 

rpe /c — cpepHaa axcueHTpHaecxaa aHOMapna CopHua b momcht (; X A — poprora 
anorea; — cpepHaa aHOMapna b HaaaPbHMH momcht t Q \ Ax — npnpameHHe 3hom3phh 
3a HHTepBap A t=t— t Q , onpepepaeMoe npn noMonjH Ta6pHp. Flpa HaxoxpeHHa A ic 
npepBapHTepbHo npoMOxyTOx A t popaceH 6biTb pa36nT Ha HHTepBapbi, copepaanme 
npepepbHO ponyCTHMoe ancpo 18-peTnfi, oTpePbHbix ropoB, MecapeB, pHeii h aacoB. IlpH- 
paipeHHH cpepHeii 3hom3phh, cooTBeTCTByionjHe sthm HHTepBapaM, 6epyrca h3 coot- 
BeTCTByioiHHX Ta6pHp; hx cyMMHpoBaHne paeT ncxoMoe npnpameHHe A x. B orpaBPeHHH 
Ta6pHp yKa3aHH 3HaaeHHa 3hom3phh b HaaaPbHyio anoxy = 265; 15° h paccroaHHa 
anorea no poproTe X A = 65;30° oTHocHTepbHo tohkh BeceHHero paBHopeHCTBHa. B 
cpaBHeHHH c TexcTOM Teii6epra b Ta6pHpu BHeceHbi HcnpaBpeHna no [PA, p.141, n.29]. 

39. TepMHH «rnnoTe3a» (wpoOeov;) ynoTpe6paerca o6biaHO IlTOpeMeeM b 3HaaeHHH 
<cKHHeM3THaecKaa cxeMa, Mopepb», ho HHorpa TPKace b 6opee npHBbiaHOM HaM cMbicpe — 
«npepnopo)KeHHe, HCTHHHocTb Koroporo erne popjKHa 6biTb poKa3aHa». «3KcueHTp» h 
« 3KcueHTpHaecKHii» o6o3HaaaeTca ophhm h tcm *e cpobom gKKevxpo?; b nepBOM cpyaae 
OHO, no-BHpHMOMy, 03HaaaeT giocevtpoi; icoicXoq, T.e. «3KCueHTpHaecKHH Kpyr> [PA, 

p.21, 23]. 

40. 3tot xpyr nopyanp no3pHee H33B3HHe «pe<])epeHT» ot paTHHCKoro rparopa defero 
(nepeHomy), o6meynoTpe6HTepbHoe b Hacroaniee BpeMa. FI pn nepeBope ero rpeaecxoro 
3KBHBapeHT3 opoKEvipov Ha pycCKHii h3mk H.H.BecepoBCKHH ynoTpe6paeT TepMHH 
«roMoueHTp». 



500 


rjpiuioxeHUJi 


41. riTOJieMeH hm66t 3flecb b BHAy XHHeMaTHwecxHe moacah, npHHHTbie aah onncaHHa 
Abhjkbhhh JlyHbi h ruiaHeT no flOJiroTe h npejicTaBJiaioinHe coaeTaHne annuHiuiHaecKOH 
h 3KcueHTpHaecKOH MOfle^en. 

42. C(^opMyjmpoBaHHaa TeopeMa noacHaerca Ha pnc. 3-B h 3-C, r«e H3o6pa>xeHH 
cootbctctbchho SKCiieHTpHnecKaa h aramHXAHwecxaa mojmh. 3th pncyHXH 33HMCTBOBaHbi 
H3 [HAMA, p.1220, fig. 49, 50]. Ha phc. 3-B Towxa M o6o3HaaaeT ueHTp axcueHTpa 
pa ah yea R (npnaeM R — 60 p ); O — ueHTp skakhthkh, MecTOHaxoameHHe Ha6AK>aaTeAH; 
MO = e — 3KcneHTpHCHTeT, BwpaaceHHHH no OTHomeHHio R; A — anoreii, 77 — 

4 nepHreii; P — cbcthao, b ashhom CAyaae CoAHue; ic — cpeAHaa 

® 3KcneHTpHaecKaa aHOMajina, OTcaHTbiaaeMaa ot anorea; k — 
HCTHHHaa 3KCi(eHTpHaecKaa aHOMajina; c — «pa3HOCTb aH0M3 AHH», 
hah «HepaB6HCTBo», hah «ypaBHeHHe» CoAHpa; IlTOAeMeii ynoT- 
pe6Aaer Taxflce aah o6o3HaaeHHa 3 toh BCAHHHHbi topmhh 
« npoCTa<j)epe3» (7cpoo0a<paipeoic,), 03HaaaiomHH «noA05KHTeAbHaa 
hah OTpHuaTeAbnaa (nonpaBxa>». B anHUHKAHuecKOH moacah 
( pnc. 3-C) C — ueHTp annuKKAa; r — ero paAHyc; xpyr c 
ueHTpoM b O h paAHycoM R — Ae^epeHT; a — cpeAHaa 

ii snHijHKAHHecKaa aHOMaAHs. 

Phc 3 B SKCueHTpHaecKaa h anHUHXAHuecxaa moacah 6yAyT OAHHaxo- 

BblM 06pa30M OnHCHBaTb ABH>KeHHe CoAHua, ecAH r = e h cpeAHne 
jj P aHOMaAHH ic h a paBHbi no a6coAK>THOH BeAHWHHe h npoTHBono- 

-aoxcho HanpaBAeHbi. B atom CAyaae paAHyc-Bexrop, hcxoahiuhh 

1 /tnT ) n, H 3 O h 3aKaHaHBasomHHca b P, 6yAeT AHaroHaAbio napanAeAor- 

—Vr \ paMMa, CTopOHH xoToporo nonapno paBHbi h napaAAeAbHbi (cm. 

/ \ \ HH)xe pnc. 3-E). 

\ ] npH onpeAeAeHHbix ycAOBHax tojkacctbo AByx MOAeAeii 6yAeT 

\ 0 J HMeTb Mecro h b tom CAyuae, ecAH ic h a hmciot oaho h to >xe 

\ J HanpaBAeHHe. 06 3tom cm. kh.XII, ta. 1, c.373. CooTBeTCTByiomaa 

\. y TeopeMa 6biAa AOxa3aHa AnoAAOHHeM neprcxHM. 

^-^ 43. CAeacTBHeM AOxa3aHHoii TeopeMbi 06 axBHBaAeHTHOCTH npn 

Phc 3-C onpeAeAeHHbix ycAOBHax axcueHTpHwecxoii h anHUHXAHwecxoii 

MOAeAeii aBAaerca TeopeMa: ypaBHeHHe c AoernraeT CBoero 
MaxcHMyMa, KorAa P HaxoAHTca Ha paccroaHHH ±90° 0TH0CHTeAbH0 ^ihhhh ancHA 
SKcneHTpa, aa a Ha6AioAaTeAa, HaxoA«meroca b O, T.e. ecAH k — AOP = 90 ° hah 
270 ° (cm. pnc. 3-D, cooTBeTCTByiomHH fig. 52 b [HAMA, p.1220]). Han anHUHXAHuecxoii 
MOAeAH ypaBHeHne C MaxcnMaAbHO, xorna ahhhh OP xacaTeAbHa k amiuHXAy. OTCioAa 
h enocpeACTBeH ho CAeAyeT cnpaBeAAHBOCTb yxa3aHHOH TeopeMbi ana axcpeHTpa. 

IlTOAeMeii yTBepxmaeT Taxjxe, He npnBOAa Aoxa- 

_ 3aTeAbCTBa, hto b coorBeTCTByionjHX -rouxax axcueHTpa 

cxopocTb cBeTHAa P, xax OHa (jAixcnpyeTca Ha6AK>Aa- 

/ _ \ TCAeM H3 O, paBHaeTca ee cpeAHeii BeAHHHHe. B anoree 

\ cxopocTb MHHHMaAbHa, a b nepHree MaxcHMaAbHa. 
R £-/ \ ^ OnpeAeAaa tohkh op6hth, b xotophx cxopocTb CBeTHAa 

-- / M \ I HMeeT CpeAHIOIO, MaKCHMaAbHylO H MHHHMaAbHyiO 

f i / BeAHHHHy, IlTOAeMeii ynoTpe6AaeT BwpaaceHHa «cpeA- 

r cf— vc'/ 1 ° J ' Hee 3BH>KeHHe», «HaH6oAbmee ABH»ceHHe» h «HaHMeHb- 

V t )' mee ABH*eHHe». 

Nv —44. Kax Asa yraa c B3aHMHO nepneHAHxyAapHHMH 
\ / y cropoHaMH [EeKJiud, IV, 8]. 

_45. UBe Ayra «ioao6hh», ecAH ohh onpeAeAaiOTCa 

n paBHbiMH ueHTpaAbHHMH yrA3 MH, ho npHHaAAejxaT 

Phc. 3 -d oxpyjKHOcraM pa3Horo AHaMeTpa. line nym «paBHH», 

ecAH HX MOXHO COBMeCTHTb HaAOJKeHHeMJ CAeA0B3TeAb- 
HO, «paBeHCTBO» B03M05KH0 TOAbXO AAH Ayr OA«OH OXpyXHOCTH. flaHHOe TepMHHOAOnme- 
exoe pa3AHHeHHe bocxoaht eme x TpyaaM Aphctotcah h Ebxaha3. 
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46. IlTOjieMeii nepexoaHT k aoxa3aTeabCTBy axBHBaaeHTHOCTH axcneHTpHaecxoii h 
anHUHioiHMecKOH Moaeaeii b o6meM BHae, Koraa Toaxa P HaxoaHTca Ha npoH3BoabHOM 
paCCTOBHHH OTHOCHTejIbHO AHHHH anCHfl All (CM. PHC. 3-E, COOTBeTCTByiOIUHft fig.51 B 
[HAMA, p.1220]). B caynae, ecaH r = e, l/cl = la I h BpameHHs npoTHBonoaoxHo 
HanpaBJieHbi, P Bceraa 6yaeT bcpiuhhoh napaaaeaorpaMMa OCPM, b kotopom 
OC II MP h CP II OM. Cmhca reopeMhi mojkho HaraaaHo npeacraBHTb b BexropHOH 
cJwpMe. Oahh h tot xe BexTop OP , xapaxTepH3yiomHft ABHxeHHe CBeraaa no aonroTe 
OTHOCHTeabHo HaOaxjaaTeaa b O, b o6chx Moaeaax npea- 

craBjiaeTca oanHaxoBbiM o6pa30M: 

B MOflejIH C 3KCU,eHTpOM 

OP= OM+ MP, 

B MOaeJIH C 3I7HUHKAOM 

OP= OC+ CP, 

npHaeM OM= CP m OC = MP. 

47. T.e. eaiH J = £ h e = r. 

48. flaaee riToaeMeft aoxa3HBaeT axBHBaaeHTHocrrh ann- Pm~3-E 

nHKAHnecKOH h SKCueHTpimecKOH Moaeaefi npn onncaHKH ^ 

ABHxeHHa cBeTHaa no aoaroTe npn ycnOBHH, ecaH BHnoaHaerca Toabxo oaho h3 a»yx 



yxa3aHHbix Bhime cooTHomeHHH, a hmchho ~ = Toraa xax e * r. Bropoe ycaOBHe 
Moxer 6biTb OT6pomeHO, noacoabxy b a^hhom caynae paccMaTpHBaerca Toabxo abhxchhc 
CBCT naa no aoaroTe. M3MeHeHHe paccroaHHa ao CBeraaa He nrpaeT ponn. 

49. B COOTBeTCTBHH C «npHHAHnOM npOCTOTH*, 0 KOTOPOM 6biaO CKa33HO Bbime; CM. 

c.79, KOMMeHT. 22. 

50. B 3toh raaBe onpeaeaawTca napaMeTpu op6htm CoaHna, b xanecTBe xoropofi 
IlToaeMeH npHHHMaeT axcneirrp. FIoaoxeHHe axcneHTpa b npocrpaHCTBe 4>HxcHpyerca 
OTHocHTeabHo skahothkh, neHTp KoropoH h HaaaabHaa TOMxa OTCneTa aoaroTH cnwraKwca 
HenoABHXHbiMH. H3 Ha6aMaeHHH h3bcctho, mto aoaroTa Coahua b TeneHHe roaa 
H3MeHaerca HepaBHOMepHO, nocxoabxy HMeeT Mecro HepaBeHcrao ce30H0B. PaBHbie ayrn 
3KaHnTHKH CoaHne npoxoaHT 3a HepaBHh/e npoMexyncn BpeMemi. Tax, HHTepBaa 
BpeMenH ot BeceHHero paBHoacHCTBHa ao aeTHero coaHnecroaHHa (acrpoHOMHaecxaa 
BecHa) paBeH J { = 94i/2 d , ot tohkh aeTHero 
coaHnecroaHHa ao tohxh oceHHero paBHoaeH- 
cTBna (acrpoHOMHwecxoe aeTo) J 2 = 92Vi d , 
a bck) axannTHxy CoaHne npoxoaHT npn- 
6aH3HTeabHo 3a 365Ut d . 3thx aamibix ao- 
craTOMHO, hto6h onpeaeaHTb noaojxeHHe 
xpyra axcneHTpa OTHOCHTeabHO Ha6ax)aaTe- 
aa, Haxoaaineroca b neHTpe sxaHnTHXH. Ero 
noaoxeime 3aaaioT a»a napaMeTpa — axc- 
neHTpHCHTeT e (paccroaHHe neHTpa axcneH- 
Tpa ot neHTpa sxahiithxh) h aoarora anorea 
A a (paccroaHHe HaHOoaee yaaaeHHofi ot 
H a6aK)aaTeaa tohxh sxcneHTpa ot tohxh 
BeceHHero paBHoaeHCTBHa Ha sxaHnnixe). 
no axcneHTpy CoaHne ABEoxerca paBHOMep- 
ho. 3Haa ero cpeaHioio cxopocrb ai Q h aaKTeabHocra cc3ohob J 1 h J 2 , aerxo onpeaeaHTb 
cooTBercTByionoie aym axcnempa (a 1 h a 2 Ha pnc. 3-F). TaxHM o6pa30M, 3aaana 
Moxer 6brn> ccJxjpMyaHpoBaHa caeayronniM o6pa30M: Tpn tohxh xpyroBOH op6htm CoaHna 
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BHflHhi H3 flByx flaHHhix Tonex, a hmchho h3 tohxh O — ueurpa 3 kjihiithkh h H3 
tomxh M — ueHTpa aKcueHTpa, noa aaHHHMH yraaMH; onpeaeanTb noaoxeHHe tomxh 
M OTHocHTeabHO tomkh O [HAMA, p.57-58, p. 1221, fig.53]. flaHHaa 3aaana 6naa 
BnepBue pemeHa, no-BHUHMOMy, rnnnapxoM. IlTcwieMeH, ncnoab3ya co6craeHHbie 
HadmoaeHHa, noaynHa jyis acwiroTbi anorea X A to ace 3HaneHHe, mto h fHnnapx. Orcioaa 
oh caeaaa bhbqh, hto acwiroTa coaHe*moro anorea He MeHaerca c TeneHHeM BpeMeHH. 
flpyniMH cnoBaMH, oh npeanoaoxna, hto TponnnecKHft roa paBHaerca aHOMajiHCTHnec- 
xoMy. Oanaxo anoren iuiaHeT, coraacHO FlToaeMeio, CHaepanecxH (JjHKCHpoBaHbi, T.e. 
ohh nepeMemawTca OTHOCHTeabHO tohxh Becemiero paBHQaeHCTBHa BMecre co 3Be3aaMH 
co cxopocTbio npeueccHH. TaxnM o6pa30M, 3aecb nToaeMeii BXoaHT b (JwpMaabHoe 
npoTHBopewHe c apyrHMH saeMeHTaMH CBoeft acrpoHOMHHecxoH chctcmh. Ha caMOM aeae 
anoreft CoaHua CMemaerca b boctohhom HanpaaaeHHH npH6aH3HTeabHO Ha 1,72° 3a 100 
aeT, hto paBHOCHabHO 5° 3a 300 aer, npomeamHX co BpeMeHH Ha6aioaeHHH rannapxa 
ao anoxH caMoro nToaeMea. OaHaxo sto CMeineHHe He 6biao 3aMeneHO IlToaeMeeM. 
HccaeaoBaHHW o6croaTeabCTB, npHBeaninx k bo3hhkhobchhio stoh oiuh6kh, noCBameHa 
oOmHpHaa aHTepaiypa [ Britton , 1967, Ch.II; HAMA, p.57-58; SA, p.147-149; Petersen, 
Schmidt, 1967, p.80-83; Rome, 1943(2); Hbtomou, 1985, c. 87]. rioaBHXHOCTb anorea 
CoaHi;a 6hiaa BnepBue oTxpbiTa b Hanaae IX b. acr pohombmh , pa6oraBinHMH npn anope 
aa-MaMyHa, a asa croaeTHa cnycra HcnaHO-apa6cxHH acrpoHOM a3-3apxaaH (XI b.) 
noK33aa, *ito xpoMe npeueccHOHHoro asHaceHHa anoreii o6aaaaeT Taxxe co6cTBeHHbiM 
aBHxeHHeM OTHOCHTeabHO HenoaBffiKHUx 3Be3a h t3khm o6pa30M BnepBbie pa3aeana 
aHOMaaHCTHnecKHH h cHaepHHecxHii roan. Cm. no aaHHOMy Bonpocy [Kypmun, 1986, 
c.121—122 ]. 

51. 139, ceHTa6pb 26, - 7 h , cm. c.80. 

52. 140, M apr 22, - 13 h , cm. c.80. 

53. 140, HMHb 25, 2 h , cm. c.81. 

54. Kax yxe 6biao cxa3aHO Bame, b ochobc onpeaeaeHHa napaMeTpoB op6hth 
CoaHna aexaT aaHHtie o npoaoaxHTeabHocTH roaa h cc3ohob h / 2> Kax Toabxo 
nToaeMCH ycraHOBHa, «rro TpH yxa3aHHhie bmhmhhu He n3MeHHan cbohx 3HaneHHft co 
BpeMeHH rHnnapxa, oh aBTOMaranecxH npamea x tcm xe 3HaneHHHM sxcueHTpHCHTera 
e h aoaroTbi anorea X A , nocxoabxy BuwaHTahHas npoueaypa ocraaacb 6e3 H3MeHeHHH. 
H3 pa6oTbi [ Petersen, Schmidt, 1967, p.78] mh npHBoanM aaHHbie, xapaxTepH3yiomHe 
TOHHOCTb onpeaeaeHHa npoaoaxHTeabHocTH ce30HOB h napaMeTpoB coaHenHoft op6hth 
rnnnapxoM h IlToaeMeeM. Ohh cBHaeTeabCTByioT, mto norpemHocrn b aaHHax ce30HOB 

u J 2 y rHnnapxa h nroaeMea 6bum npn6aH3HTeabHO oaHHaxoBHMH; pa3HHna b 
xaxaoM cayuae ne npeBbimaeT HereepTH aHa. norpemnocTH xe b onpeaeaeHHH 
napaMeTpoB coaHeHHoii op6hth, npexae Bcero anorea CoaHna, y hhx cymecTBeHHO 
pa3aHMHfai. 3to CBa3aHO c tcm, uto npHHaTaa npoueaypa aaa onpeaeaeHHa X A oneHb 
nyBCTBHTeabHa x H3MeHeHHio HHTepBaaoB h J 2 ; norpemHocrb b onpeaeaeHHH h 
J 2 nopaaxa ±6 h npHBoanT x norpemHOCTH b onpeaeaeHHH X A nopaaxa ±7°. OTCioaa 
moxho caeaaTb BbiBoa, hto 6oaee TOHHoe onpeaeaenne bcuhhhhn X A rnnnapxoM moxho 
cuHTaib b H3BecrHOM CMbicae aeaoM caynaa [PA, p.149; Petersen, Schmidt, 1967, 
p.80-83]. 



/1 (bhm) 

Jl (bhm) 

e 

Aa(°) 

THnnapx, IlToaeMefl 

941/2 

921/2 

1/24= 0,0417 

65V2 

3HaqeHHfl, BbiHHCJieHHbie aaa roaa —145 

94,01 

92,34 

0,0351 

66,23 

Oiuh6kh BeaMHMH THnnapxa 

-0,49 

-0,16 

-0,0066 

0,73 

3HaMeHHa, BbiBMcaeHHue ana roaa +140 

93,90 

92,56 

0,0349 

71,09 

Oiuh6kh BeaMHMH IlToaeMea 

-0,60 

+0,06 

-0,0068 

5,59 
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BeJIHMHHbl npOAOAACMTCAbHOCTM CC30H0B, KOTOpblC npHBOAHT nTOACMCH, nOAyaCHbl 
hm b peayjibTaTC oxpyrACHMa AaT Ha6AK>AeHHH BeceHHero h oceHHero paBHOAeHCTBHH h 
ACTHero coAHuecroaHHa. McnoAbaoBaHHe towhux 3H3mchhh par (cm. xommcht. 51-53) 
AaeT + J 2 = 178*/4 d , = 94 d 13 h h / 2 = 92 d ll h . Ecah npHHaTb 3th BeAHaHHu 3a 

HCxOAHbie h npMMCHMTb npoueAypy rwnnapxa aaa onpeAeAeHHa X A , to noAyaHM 
A = 64;33°, t.c. Ha6AK)AeHna IlTOAeMea npHBOAaT k 3HaaeHHio AOAroTbi anorea aaace 
MCHbiuCMy, hcm BCAHMHH3 ninnapxa [SA, p. 148], 3to o6cTOaTeAbCTBO curpaAO, 
no-BHAHMOMy, onpcAeAeHHyio poAb b npHHaTHH nocryAaTa o HenoABHXcHOCTH anorea 
CoAHpa. 

B hcm ace npnaHHa oluh6kh IlTOAeMea? Mu noAaraein, aTo b ee ocHOBe acacht 
CTpcMACHMe coxpaHHTb rnnnapxoBO 3HaaeHne npoAOAxcHTCAbHOCTH TponHaecxoro nwa. 
Ecah 6u FItoacmch npMHHA HOBoe 3HaaeHMe, to noA comhchhcm oxaaaaca 6u nocryAaT 
O ero HCH3MCHHOCTM — 0CH0B3 TeOpHH ABHACCHHa COAHIia. Ho npHH3B 3HaaeHHe 
rwnnapxa, Htoacmch AOAacen 6ua npuBecTH cooTBeTCTByiomHe Ha6AiOAeHHa, noATBep- 
KAaioiuMc npaBHAbHOCTb oToro Bu6opa. flana othx h36aioachhm 6 hi ah hm ah6o 
buhhcachu, ah6o noAo6paHbi H3 aHCAa HMeBuiHxca b ero pacnopaxceHHH aHaAomaHux 
Ha6AK>ACHMH. Z(aTu paBHOACHCTBHH m coAHuecroaHHa, noAyaeHHue t3khm o6pa30M, 
yAOBACTBopaAH npHHaTOii npoAOAacHTeAbHOCTH TponHaecxoro roAa, ho npHBOAHAH k 
OLua6oaHOMy 3HaaeHHio AOAroTu anorea. Kax nonuTxa pa3peuiHTb 3Ty npo6AeMy 6ua 
npwHaT nocTyAaT o hchsmchhocth aoaidtu anorea CoAHua. 

55. TaxHM o6paaoM, corAacHO riTOAeMeio, bcahhhhu npoAOAxcHTeAbHOCTH ce30H0B 
hmciot CACAyiomHe 3HaaeHHa: / ( = 94 | /2 d (BecHa), 1 2 = 92i/2 d (acto), / 3 = 88 ] /8 d (ocenb), 
j = 90 | /x d (3HMa), a to AaeT b cyMMe 365*/4 d . M3 KOHTeKCTa acno, a to anaAoniaHue 
BCAMaMHbi HcnoAb30B3A Taxxce rHnnapx. 

KpaTxo paccMOTpHM BuaMCAMTCAbHyio npoaeaypy, npHHaTyio IlTOAeMeeM aah 
onpcACACHHa napaMCTpoB coahchhoh op6nra: 3KcueHTpncnTeTa e h aoatotu anorea 
k A . Ha pwc. 3-F (fig.53 b [HAMA, p. 1221 ]) O — ueHTp skahothkh, M — peHTp 
OKcpcHTpa, no KOTopoMy CoAHue ABHAterca paBHOMepHO. Tohxh F, G h H axcpeHTpa 
cooTBCTCTByioT HanpaBACHHaM m3 O Ha tomkh BeceHHero paBHOACHCTBHa, AeTHero 
coAHuecTOMHMa h oceHHero paBHOACHCTBHa. flyra axcueHTpa GF h GH bhahu H3 O noa 
yrAaMM FOG = 90° h GOH = 90°. Te ace Ayrn bhahu M3 M noA yrAaMH 
FMG = «, = (u Q J l = 93;9°, GMH = « 2 = tu Q / 2 = 91;11°. llocxOAbxy > « 2 > 90°, 

uchtp M AOAAteH HaxoAHTbca b nepBOM KBaapaHTe 3KAHnTHKH. 3Haa + a 2 = 

= 180° + 4;20°, Acrxo onpeACJiHTb yrAu <J ( = 2;10° h <5 2 = a ( - 90° - <5, = 0;59°. 

nOAOKCHHC TOaKH M OTHOCHTCAbHO UCHTpa 3KAHnTHKH O MOACeT 6uTb yCT3HOBA eHO 
CACAyiomHM o6pa30M: ecAM R = 60 p , to b TpeynwibHHKe OM'M haxoamm OM’ = 
= M"M = R sin (5 2 = I;2 P h M'M = R sin = 2;16 p , h fl aAee e = OM = 2;29,30 p « 


~ = 2;30 p . floAroTa anorea onpeACAMTca m3 othoiu e hh a sin A, = , aTo 

24 K A e 2 ;30 p 

paBHocHAbHO k A = 65;30° = 5;30° Eah3hcuob [HAMA, p.58 ]. 

56. riTOACMCM onpeAeAaeT MaxcHMaAbHoe ypaBHeHne CoAHpa c max . CorAacHO 
AOxa33HHOMy, ypaBHeHHe MaxcHMaAbHo, xorAa CoAHue HaxoAHTca b Toaxax 3KcpeHTpa, 
tac MCTHHHaa oxcpeHTpHaecxaa aHOMaAHa k = ± 90° (cm. phc. 3-D). OTCMAa 


= ^ = 0;2,30, c = 2;23 p . 


MaxcHMaAbHoe ypaBHeHHe HMeeT Mecro ripn 3HaaeHwax cpeAHefi 3xcueHTpHaecxofi 

3H0M3AHH 


K = 90° + c max = 92;23°, ic = 270° - c max = 267;37°. 

57. Zlyra, o xotopux hact peab: lc — cpeAHaa axcueHTpHaecxaa aHOMaAHa; k — 
MCTHHHaa oxcueHTpHaecxaa aHOMaAHa; c = k — k — «pa3H0CTb 3HOMaAHH», hah 
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«ypaBHeHHe», hah «HepaBeHCTBO», hah «pa3H0CTb bcjicactbhc HepaBHOMepHocTH», xax 
3tot TepMHH HHoraa nepeBOAHT M.H.BeceAOBcxHft. B otoh rjiaBe nTOAeMeft npHBOAHT 
MeTOA AAa onpeaeAeHHa ypaBHeHHa c xax <J>yHxiiHH cpeAHeft axcueHTpHnecxoft aHOMajiHH 
ic. Oh AOKa3HBaeT Taxace, mto tph cooTBeTCTByiomHe BeAHMHHbi (x, k h c) 
B3aHM03aMeHaeMH b tom cMbicAe, mto ecAH H3BecTHa OAHa H3 hhx, to b npHHaToft 
KHHeMaTHaeCKOH moacah MoryT 6brn> BbmncAeHbi h flBe Apyrne. MeTOA BbmHCAeHHa c 
noacHaerca Ha npHMepe ic = 30°. IlpH stom IlTOAeMeft pa3ACAbHO paccMaTpHBaer ABa 
cuyaaa — Koraa otcmct ic npoH3BOAHTca or anorea h ot nepHrea. YpaBHeHne c xaic 
(JjyHKUHa Jc o6AaAaeT chmmctphch othochtcjibho ahhhh ancHfl. ,H,Aa 3HaneHHft x, 
CHMMeTpHHHbix OTHOCHT&AbHO anorea hah nepHrea, 3HaaeHHa c coBnaAaiOT no a6coAK>THoft 
BeAHHHHe, T.e. HMeeT Mec-ro paBeHCTBO I c(x) I = lc(—/c) I. riapajuiejibHo nTOAeMeft AaeT 
MeTOA AAa onpeAeAeHna c xax cj)y hkijhh cpeAHeft snHUHKAHHeCKoft aHOMajiHH a b 
onmiHKAHnecKOH moacah. 

58. 3flecb h AaAee npn AOxa3aTCAbCTBe B3aHM03aMeHaeM0CTH bcahmhh x, x h c 
JlTOAeMeft HcnoAbayeT CAeAyiomne TeopeMhi: 

a) ecAH yrAbi b TpeyroAbHHxe AaHbi, to ashm h OTHomeHHa ctopoh; 

6) ecAH AaHbi OTHomeHHa Afiyx bcahmhh k oahoA h Toft ace Tpeibeft BeAHiHHe, to 
A aHO OTHomeHne h MeacAy nepBHMH AByMa BCAHMHHaMHj 

b) ecAH b npaMoyroAbHOM TpeyroAbHHxe a^ho OTHomeHne AByx cropOH, npnAeraiomHx 
k ocrpoMy yrAy, to AaHbi OTHOineHna h Apynix cropon b 3tom TpeyroAbHHKe. 

3th TeopeMbi npHBeAeHbi toa HOMepaMH 40, 8 h 43 cootbctctbchho b pa6oTe 
EBKAHAa «0 aaAaHHbix BeAHanHax» (Data) [PA, p.159, n.50-52], 

59. B ony6AHKOBaHHOM reft6eproM rpeaecxoM rexcre ctoht 2;34,36 [Hei I 247,6 
h 249,20 ], ho 3to ihcao AOAacHO 6tiTb HcnpaBAeHo, nocxoAbxy Crd 2;27° = 
= 2;33,55 p «2;34 p . IIpaBHAbHaa BeAHMHHa coAepacHTca b apaficxHx pyxonncax [PA, 
p.162, n.53; HA 1,177]. 

60. Ta6AHpa coaepacHT 3HaaeHHH ypaBHeHHa CoAHpa c xax cJjyHKUHio cpeAHeft 
axcueHTpHaecKoft aHOMaAHH x, OTCMHTbiBaeMoft ot anorea. B ok peer hocth anorea 
ypaBHeHne c MeHaeTca MeAAeHHee, aeM y nepHrea, no3TOMy AAa 0° < x < 90° h 
270° < x < 360° 3HaaeHna c ahhu c HHTepBaAOM 6°, a AAa 90° < x < 270° aepea 3°. B 
«rioApv i iHbix Ta6AHpax» 3HaaeHHa (JjyHxiiHH c(ic) bhmhcachh aepe3 1° npHpameima 
apryMeHTa. Ilpn nocrpoeHHH 3T0ft Ta6AHiihi JlTOAeMeft HcnoAb30Ban cbohctbo chmmctphh 
^ jyHKAHH C(x), O KOTOpOM 6bIAO CKa3aHO Bhliue. 3HaneHHa X, CHMMeTpHMHbie OTHOCHTeAbHO 
ahhhh ancHA, AaiOT paBHue no a6coAK)THoft BCAHaHHe 3HaneHHa c(x), ho pa3Horo 3HaKa: 
c < 0 npn 0° < x < 180° h c > 0 npn 180° < x < 360°. 

61. YTBepacAeHHe IlTOAeMea o tom, <rro b ero pacnopaaceHHH hmcahcb AaHHbie 
Ha6AK>AeHHft MeconoTaMCKHX acrpoHOMOB co BpeMeHH Ha6oHaccapa, noATBepacAaiOTca He 
TOAbKO npHBOAHMHMH HM A3T3MH AyHHHX 33TMeHHH, H3 KOTOpbIX CaMOe paHHee 

AaTHpyeTca -720 r. (kh.IV, ta.6, c.118), ho Taxace AaHHbiMH xAHHonncHbix hctohhhxob. 
CaMbift paHHHH H3BecTHbift BaBHAOHCxHft ahcbhhk Ha6AiOAeHHft Aarapyerca -651 r. 
[Sachs, Hunger, 1988, p.43]; CBeAeHna ace o Ha6AK>AeHHax 3aTMeHHft OTHOcaTca x eme 
6oAee paHHeMy BpeMeHH [LBAT, 1955, p.XXXI]. 

62. B rAaBe 7 IlTOAeMeft onpeAeAaer 3HaaeHHe cpeAHeft axcueHTpHaecxoft ahomhahh 
x 0 b HaaaAbHyio anoxy cbohx Ta6AHu < 0 - 1 TOTa 1 roaa Ha6oHaccapa (-746, (fceBpaAb 
26, HCTHHHbift noAAeHb). 3HaneHHe ic 0 MoaceT 6biTb HaftAeHO, ecAH h3bcctho 3HaneHHe 
x b Aio6oft Apyroft MOMeHT BpeMeHH t. IlpH atom IlTOAeMeft HcnoAb3yeT Ha6Ai0AeHHe 
oceHHero paBHOAeHCTBHa; b momcht paBHOAeHCTBHa HCTHHHaa AOAroTa CoAHpa paBHa 
180°. 3Haa AOAroTy anorea X A h 3xcneHT phchtct e, MoacHO noxasan,, mto 
b cooTBeTCTByjoniHH MOMeHT ypaBHeHne c = — 2; 10°. OTCiOAa k=X q — c = 
= 180° - 65;30° + 2; 10° = 116;40°. 

63. 132, ceHTa6pb 25, 14 h . 3 to Ha6AK>AeHHe IlTOAeMea xapaxTepH3yeTca 6oAbmoft 
norpemHOCTbio, Aocrnraiomeft 32 h (cm. No 25 b Ta6AHiie kommcht. 6), HaMHoro 
npeBocxoAameft cpeAHioio craTHCTHaecxyio norpeuiHOCTb aHanorHHHbix Ha6AK)AeHHft 
rnnnapxa. BMecre c TeM ero AaTa to mho cooTBeTCTByeT npHHaTOMy IlTOAeMeeM 
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oinn6o>4HOMy 3H3MeHHio npoflO^xHTejifaHOCTH TponHMecxoro rofla, eoiH bccth orcqeT ot 
nmnapxoBa Ha6jnofleHHa oceHHero paBHOfleHCTBHH b —146 r. [HbfomoH, 1985, c.98]. 
rio-BHflHMOMy, ero flaTa 6huia He HadnroaeHa, a BbiMHCJieHa. riorpemHOCTb b flaTe aroro 
Ha6^K>fleHH« npHBOflHT k CHCTeMaTHMecKOH norpeniHocTH b cpeflHeii floarore CaiHua 
nopaflxa 1,3°, hto cymeCTBeHHO chh3hao tomhocthhc xapaxTepHCTHKH TeopHH CoflHua 
riTaaeMea b ne.aoM. AHajiH3 to^hocth TeopHH Cojmua riTOjieMea cm. b [Britton, 1967, 
Ch.II]. riocaeflCTBHa aron oihh6kh, oflHaxo, He orpaHHMHBaioTca mabKO oahoh TeopHeft 
CoaHua, Tax xax aTa Teopaa aBJiaeTca ochoboh fljia nocTpoeima jiyHHoft TeopHH h jyia 
onpea&aeHHa xoopflHHaT 3Be3fl. 

64. BbiHHcaeHHa npoH3BOflmiHCb conaacHO caeflyiomeft xpoHOflonmecKOH cxeMe: 


Ot Haaajia apn Ha6oHaccapa (-746, cfceBpaab 26) 424 y 

flo cMepTH AaexcaHflpa (-323, Hoa6pb 12) 

Ot CMepTH AaexcaHflpa 294 y 

no Haaajia 1 roaa ABrycra (-29, aBrycr 31) 

Ot Hanajia 1 rofla ABrycra 16l y 

no Haqajia 17 roaa AupnaHa (132, Hiojib 20) 

Ot 1 TOTa no 7 aTnpa, 2 qaca 66 d 2 h 


Bcero At = t -t 0 = 879 y 66 d 2 h 

Cm. Taxxe xpoHOflonmecKyio Ta6jiHuy Ha c.458-459. 

65. riToaeMeft HaxoflHT npnpameHHe cpeflHeft axcueHTpHnecxoft anoMajinn, cootbct- 
CTByromee BbWHcaeHHOMy npoMexyTxy At: 

tic = 211;25°. 

OflHaKO ToqHbie BbWHcaeHHa no ero Ta6jinuaM b r.a.2 flaroT tic = 211;25,43°. Pe3yflbraT 
JlTo^eMea 6yaeT tohhhm, ecan npeflnofloxcHTb, mto oh npn onpefleflemiH tic Hcnoab30Baa 
HHTepBaji cpeflHero BpeMeHH A?, OTAHHaiomHHca ot HHTcpBa^ia hcthkhoto BpeMeHH At 
Ha BejiHWHHy ypaBHCHna BpeMeHH AE «0;26 h [HAMA, p.63; SA, p.152]. 

66. TaxHM o6pa30M, conaacHO riToaeMeio, b HaaaabHyio anoxy axcueHTpHqecxaa 
aHOMaana HMeeT 3HaneHHe 

k 0 = k - tic = 116;40° - 211 ;25° = 265;15° 
h epeflnaa flojirora Cojinna 

X 0 = + k q = 65;30° + 265; 15° = 330;45° = 0;45° Ph6. 

3th BMHHHHbi npHBOflaTca b orjiaBjieHHH Ta6flHu,bi cpeflHero flBHxeHna CojiHira b 
rfl.2. ftaa k q Ta6flHUH coflHeaHoro HepaBeHCTBa flaior c = c max = 2;23°. OTCiOfla HCTHHHaa 
flcwroTa CoflHua b HanajibHyio anoxy 

A q = X 0 + c = 333;8° = 3;8° Ph6. 

67. B naaBe 8 H3JiaraeTca MeTOflHxa onpeaeflemia hcthhhoh ao/hoth CoflHua A b 
npoH3BoabHbiH MOMeHT BpeMeHH t, IIpH 3tom nocfleflOBaTejibHO onpeaeaaioTca: 

1) HHTepBaa At = t — t Q ot HaaaflbHOH anoxn so 3aflaHHoro MOMeHTa; nfl a Cojmna 
He Tpe6yeTca npoH3BOflHTb npeo6pa30BaHHe npoMexyTxa hcthkhoto BpeMeHH At, 
ncwyqeHHoro h 3 HadaiOfleHHH, b npoMexy-rox cpeflHero BpeMeHH At, fljia xoToporo 
cocraBJieHbi Ta6flHirbi, nocxoflbxy pa3HOCTb floaroT, o6ycaoB.aeHHaa ypaBHemieM 
BpeMeHH, b aiyqae Ccumaa He npeBocxoflHT 0;2° [PA, p.172, n.70[; 

2) npnpameHHe cpeflHeii axcueHTpHqecxoii aHOMaann tic (= aX q ), cooTBeTCTByiomee 
At, no Ta6flHue rn.2 (cm. pnc. 3-G); 

3) cpeflHaa aHOMaana ic = ic 0 + tic; 
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4) cpe/jHas aoaroTa CoAHpa A Q = x + A a = x 0 + Ax + 

5) ypaBHeHHe c, cooTBeTCTByiomee Ax, no Ta6jiHpe rn.6, npnaeM c < 0, earn 
0° < Ax < 180° h c > 0, earn 180° < Ax < 360°; 

6) HCTHHHaa AoaroTa CoAHiia k Q = A 0 + c. 
n-roneMeH b cbohx BbiaHCAeHHax Hepeaxo onpe- 

fleJiaeT Taxxe ncTHHHyio aKcpeHTpuaecxyio aHOMannio 
CojiHua x = 1c + c. 

rTpHMepH onpefleaeHHa cpeflHeii aoAroTbi CoAHpa 
coraacHO mctoahxc ITroAeMeH cm. b xommcht. 26, 28, 
30, 70 X KH.IV, KOMMeHT. 14 K KH.V H AP* 

68. B HacToameii rjiaBe riTo^eMeft nccjie/jyeT 
noHffTne ypaBHeHHA BpeMeHH. ripeaBapHTeAbHO oh 
flaeT HCCKOJibxo BaxHhix onpeaeAeHHH, xacaromHxca 
H3MepeHHa cyTox. riTOiieMeft pa3AHaaeT cjieflyromne 
tph xaTeropHH cyrox. 

1. 3Be3flHHe, hjih cHflepHMecxHe, cyTKH (oth 
PhC. 3-G TepMHHH OH He HCnOAb3yeT B SBHOM BHfle) — nepHOfl, 

b TeaeHHe xoToporo ctjiepa 3Be3a coBepmaeT oahh 
o6opoT Boxpyr noaiocoB paBHoaeHCTBeHHoro xpyra othochtcjibho ropn30HTa hjih 
MepHflnaHa. 3BeaaHbie cyTXH ecrb BeAHHHHa nocrosHHas. 

2. HcTHHHhie cojiHeaHbie cyTKH (dvapctAa vuxOiipepa, 6yxB. «HepaBH0MepHue ahh») — 
npoMexyTox Mexay ^ByMa nocjieaoBaTejibHbiMH npoxoxacHM bmh CojiHija aepe3 jihhhio 
ropH30HTa hjih MepHflnaHa. OrcaeT cyTox ot ropH30HTa (ot Bocxoaa no Bocxoaa hjih 
ot 3axaTa no 3axaTa) 6ha mupoxo pacnpoCTpaHeH b aHTHMHocTH, oflHaxo oh 6ha 
HeyaoOeH c acTpoHOMHaecxoii tomxh 3peHHa, Tax xax nojiyaaiomaaca b pe3yjibTaTe 
BpcMCHH^a eflHHHiia 3aBHcejia ot ninpioTH Mecra h ce30HOB. Ecjih xe Becra oTcaeT 
cyTox ot MOMeHTa npoxojxncHHa pcHTpa CojiHpa aepe3 MepHnnaH, to yxa3aHHaa 
3aBHCHMocTb 6yaeT ycrpaHeHa. Ilpn otom ncTHHHhie cojiHenHbie cyTKH 6yayT H3MeHHTbca 
c TeaeHHeM BpeMeHH no AByM ripnaHHaM: BO-nepBbix, b cnjiy HepaBHOMepHOCra abhxchhh 
CojiHija no 3KjmnTHxe (ycxopeHHa b oxpecTHOCTH nepnrea h 3aMeAJieHHa b oxpecTHOCTH 
anorea), bo-btophx, noroMy hto CoJiHue abhxctch He no axBaTopy, a no axjmnTHxe, 
xoropaa nepecexaeT MepnjiHaH noa P33jihhhhmh yrjiaMH Ha npoTaxeHHH roaa. lloaTOMy, 
aaxe ecjiH npeanoaoxHTb, hto aBHxemie CoJiHiia no axjiHnTHxe paBHOMepHO, TeM He 
MeHee, ee paBHHe aym 6yayT nepecexaTb MepHanaH 3a HepaBHbie npoMexyTxn BpeMeHH, 
HTO H npHBOflHT x HepaBeHCTBy cyTox. 

3. CpeflHHe cojiHeaHhie cyTXH (opaXn vuxOiipepa, 6yxB. «paBHOMepHbie ahh») — 
arc npoMexyrox BpeMeHH, b TeaeHHe xoroporo paBHoaeHCTBeHHbiH xpyr nepeMemaerca 
cyroaHHM BpameHHeM oroocHTeAbHO ropH30HTa hjih MepHanaHa Ha nocroaHHbiH yroji 
360° + 0;59°, xax earn 6h b iuiocxocth He6ecHoro oxBaropa paBHOMepHO flBHiajiacb 
Toaxa co cxopoCTbio, paBHoft cpeflHeft yrjioBoii cxopocrn CojiHija. 

OaxTHaecxH riTOjieMeH aaecb Hcnojn>3yeT noHarae «cpeflHero 3XBaTopHajibHoro 
CojiHija*, He onpeaejiaa ero b hbhom bhac. CpeAHHe coAHeaHbie cyTXH 6oAbme 3Be3AHbix 
cyTox Ha BeJinaHHy cpeAHero cyToaHoro ABHxeHna CoAHija no AoaroTe b nanpaBjieHHH, 
oOparaoM cyTOaHOMy BpanieHHio. 

CpeAHHe coAHeaHbie cyTXH, onpeAeJieHHbie taxhm o6pa30M, aexaT b ochobc Ta6AHii 
cpeAHHX ABHxeHHH CoAHija, JlyHH h miaHeT. Ohh 3aAaiOT AHHeiiHyio paBHOMepHyio 
mxajiy cpeAHero coAHeaHoro BpeMeHH 7. OAHaxo peaAbHbie coAHeaHbie cyTXH, 
Ha6AK>AaeMbie acrpoHOMHaecxH, He coBnaAaiOT c stoh TeopeTHaecxoii BeAHaHHOH, 
nocxoAbxy hx npoAOAXHTeAbHOCTb MeHaerca c TeaeHHeM BpeMeHH. Ohh o6pa3yiOT mxany 
HCTHHHoro coAHeaHoro BpeMeHH t. CooTHomeHHe Mexay hhmh moxho aanncaTb b bhac 

t —1 = E, 

rae E — BeAHaHHa, H3BecTHaa b coBpeMeHHOH actpohomhh noa Ha3BaHHeM «ypaBHeHHa 
BpeMeHH». rfpOHcxoxaeHHe 3Toro TepMHHa ocTaeTca HeBbiacHemibiM. AHTHaHbie acrpo- 
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HOMbi hm He ncwib30BanHCb. (DooTBeTCTByiomaH bcjihmhhb b bh3bhthhckoh , HCJiaMcxoii 
h aaraHcxoii acrpoHOMHqecKOH jiHTepaType Ha3tiBajiacb «ypaBHeHneM ana» (Ha jiaTHHexoM 
equatio dierum) [HAMA, p.61, n.2; SA, p.154-155]. 

69. McTHHHaa cxopocTb CojiHna paBHae-rcs ero cpeaHeft ckopocth b Toqxax axcneHT- 
pa, rae HCTHHHaa axcneHTpHqecxaa aHOMajma k paBHa 90° hjih 270° h ypaBHeHHe 
c = c max = 2;23° (pnc. 3-D). Koraa CaiHije nepexoaHT h3 o/jhoh Taxoii tohxh b apy- 
ryio, to Ak = AA Q = 180°, h wia ayra y anorea HMeeM Ax = 180° + 2-2;23°« 
~ 180° + W 4 °, a y nepnrea Ax = 180° - 2-2;23 * 180° - AVf. 

70. Cxa3aHHoe aenco npoBepnTb npn noMomH Ta6jinu BpeMeH Bocxoaa ayr 3KjinnTHXH 
Ha pa3JiHHHbix mnpoTax, npeacraBjieHHhix b ivi.8 xh.II. HanpHMep, fl^a mnpoTbi Poaoca 
(M = 14i/ 2 h , <p = 36°) HMeeM: BpeMa Bocxoaa ayra sKjmnTHXH ot 0° Paxa ao 0° Ko3epora 
p = 217;30°, ot 0° Ko3epora ao 0° Paxa p = 142;30°, orcioaa Ap = 75°, mto cooTBeTCTByeT 
S h = (M — m) — pa3HOCTH Me*ay npoaoa*HTejibHocTbio Han6ojibiiiero h HaHMCHbmero 
aHa Ha 3Toft mnpoTe, corjiacHO IlrojieMeio. 

71. BpeMeHa npoxoacaeHwa ayr okjihtithkh qepea MepnawaH paBHaioTca speMeHaM 

Bocxoaa cooTBeTCTByiomHX ayr b npaMoft ccjjepe h He 3aBHCHT ot nmpoTbi. Orcioaa npH 
noMomn Ta6anu BpeMeH Bocxoaa xh.II, ra.8, croa6eu «IlpaMaa a})epa», HaxoaHM: BpeMa 
npoxo*aeHHa qepe3 MepnawaH Ean3HeuoB h Paxa paBHO 64; 32° « 60° + 4Vi° (to *e 
caMoe HMeeT mccto «aa Opejibua h Koaepora), BpeMa npoxoxaeHHH Pbi6 h Obhb paBHO 
55;30 60° — AV2° BpeMeHH, xax 06 3tom tobopht IlToaeMeft. 

72. Mu BcrpeqaeM 3aecb Bnepsue b hctophh acrpoHOMHH crporoe o6ocHOBaHHe 
Heo6xoaHMOCTH ncnojib30BaHna noayaHa b xaqeCTBe anoxH cyrox. ITocae IlToaeMea 
noao6Haa npaxnixa crajia o6meynoTpe6HTejibHOH b acTpoHOMHH. _ 

73. IlTOJieMeH paccMaTpHsaer ypaBHeHHe BpeMeHH AE = At — At 3a HHTepBaa 
BpeMeHH At = t^ — (j xax (jjyHxnHio cojmeqHOH acuiroThi A. 0Ta (jjyHxnHa He npHBoaHTca 
b «AjibMarecre», ho OHa 6buia BKjiioqeHa b «noapyqHne Ta6jmnH», o qeM coo6 macros 
bo «BseaeHHH» x hhm. IlToaeMeft npnBoanT 3aecb Tojibxo xpaTxoe ee onHcaHHe. 



3aBHCHMOCTb A E(X) pexoHCTpyHpoBaHa O.HeiireSayapoM; mu npnBoaHM 3aecb (pnc. 3-H) 
rpac})Hx noayqeHHOH hm (JiyHxnHH, cooTBeroTByromeft fig.57 b [HAMA, p.1222], Ha 
3 tom rpacfwxe A E npeacraBJiaeT BeanqHHy, xoropyio Heo6xoaHMo npn6aBHTb hjih Bbiqecrb 
H3 HHTepBajia At b hcthhhhx cojmewHbix cjnrxax, htoCh nojiyqHTb cooTBercTByiomee 
eMy qHCJio cpeaHHX cyrox At. Ilpn stom 3a Haqajio HHTepBajia At npHHHTa HaqajibHaa 
snoxa nToaeMeeBbix Ta6jiHii t Q . 3aBHCHM0CTb A£(A) nojiyqeHa no npaBHjiy, axBHBajieHT- 
HOMy (JiopMyae 

AE=(cc 0 -I 0 ) + (X-a)-c, 
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rae — c = -(A — A) ecTh ypaBHeHne, onpeaeaaiomee Ty aacrb ypaBHeHHa BpeMeHH, 
Koropaa CBa3aHa c HepaBHOMepHocTbio aBuxemia CcuiHua no 3KannTHKe; (A — a) — 
pa3HOCTb hcthhhoh flOJiroTbi h npaMoro BOCXo*aeHHa, yaHTbiBaromaa HcpaBCHCTBa bpcmch 
npoxoaweHMa aepea MepnanaH paBHbix ayr OKjiHnTHKn; (a 0 - Aq) — nocroaHHaa, 
cooTBeTCTByiomaa HaaaabHOH anoxe < Q . PeKOHtrrpyKUHa O.Heiire6ay3pa cooTBeTCTByCT 
MCTOflHKe onpeaeaeHHa A£(A), onncaHne koto poll IlToaeMeH npMBOflMT b KOHue 
HacToameH raaBhi. riocKoabKy cyMMa cJiyHKUHH A — a h —c HMeeT mhhumvm okojio 
-4;48° npn 15° Boaoaea, oaeBHflHO, mto tomth ana Bcex 3HaaeHHH aoaroTbi (3a 
HCKjnoaeHHeM He6oabiuoro yaacTKa b okpccthocth 15° Boaoaea) A E > 0; 3T0_03HaaaeT, 
wto A E aoaxHo novrn Bceraa BhiiHTaTbca H3 At npn onpeaeaeHHH At. Tpa^nx 
A£(A), npHBeaeHHbiH na pnc. 3-H, corjiacyerca c yTBepxaeHneM nmneMea o tom, hto 
ecan b MOMeHT t { CojiHpe HaxoanTca Ha 0° CxopnHOHa, a b momcht t 2 Ha 15° Boaoaea, 

to ypaBHeHne BpeMeHH A E 6yaeT HMeTb MaKCHMaauiyio BeananHy 8;20° = 0;33,20 h . 
3tot rpa(})HK moxho ncnoabsoBaTb ana ouchkh 3HaieHHH A E, ecan t ] = t 0 , a c 
HCKOTopbiMH H3MeHeHMaMM TaK>Ke h ana npoH3BOJibHbix 3HaaeHHH / . 

74. CpeflHee aacoBoe flBHxceHne JlyHU no aoarore cocTaBjiaeT okojio 0;32,56°/d; 
cooTBCTCTBeHHo aa l*/9 d oHa npoflBHHerca no aoarore Ha AA = 0;36,36° « 3$°; Taxon 
BejiMaMHOH Hejib3a npeHe6peab npw pacaeTe, HanpHMep, ToaHoro 3HaaeHHa cpeaHeft 
ckopocth JlyHbl. 

75. riTOJieMeH 3aecb npHBOflHT npaBHLio ana HaxoxaeHna npoMeacyTxa cpeaHero 
coJiHeaHoro BpeMeHH At no H3BecrHOMy npoMexyTKy hcthhhoto BpeMeHH At = t 2 — t t ; 
MOMCHTbl /j H t 2 BbipaaceHbl B paBHOfleHCTBCHHblX aaeaX H OTCaHTbIBaiOTCa ot hcthhhoto 
noJiyflHa. ripaBHJio saxaioaaeTca b caeayiomeM. 3Haa momchth h t 2 , onpeaeaaeM no 
Ta6jiHuaM tji. 2 cooTBeTCTByioinHe 3HaaeHna cpejHeii aoaroTH CojiHpa u A 2 , a 3aTeM, 
c Hcnoab30BaHHeM ypaBHeHHa ra.6, ero hcthhhhc aoaroTH Aj h A 2> riocjie stoto npn 
noMomn Ta&nnu BpeMeH Bocxoaa (kh.II, ra.8, croa6eu, «ripaMaa ccj>epa») HaxoaHM 
npaMbie BocxoxaeHHa «, h a 2 , cooTBeTCTByiomHe nojiyaeHHbiM 3HaaeHHaM A f h A 2 . 
OTcioaa npoMexyroK cpeaHero coJiHeaHoro BpeMeHH At onpeaeanrca coraacHO <J>opMyae 

At = At + Aa — AA, 

rae A a = a 2 -a r AA = \ - A, [HAMA, p.62]. 

IlToaeMeH npHBoanT aamioe npaBHJio 6e3 aoKa3aTe;ibCTBa. O.rieaepceH noxaaaa, hto 
oho aBjiacrca npnSjiHxeHHeM 6oaee toihoh 4>opMyaH, nocKOJibxy b HeM npn onpeaejieHHH 
cpeaHHx aoJiroT HcnoabayiOTca momchth hcthhhoto BpeMeHH t { h t 2 , a He cpeaHero 
BpeMeHH, KaK sto Ha caMOM aeae aoa*Ho 6HTb. OaHaxo pacxoxaeHHa tohhoh h 
npH&iHJKeHHOH 4»opMya HeBejiHKH. ripHBeaeHHoe IlToaeMeeM npaBHJio ana HaxoacaeHHa 
A E cooTBeTCTByeT Tpe6oBaHnaM k ToaHOCTH BHaHcaeHHH b HeTeaecKonnaecKoft 
acrpoHOMH h [SA, p.156-157; PA, p.172, n.70]. O nToaeMeeBCKoii TpaxTOBKe noHaTHa 
ypaBHCHna BpeMeHH cm. TaKxe b [Rome, 1939]. 

76. Ecan momcht t { coBnaaaer c HaaaabHOH anoxoft nToaeMeeBCKHX Ta6anu I Q , ana 
KoropoH A 0 = 0;45° Ph6, A q = 3;8° Ph6 (cm. kommcht. 66) h a Q = 335;8°, to 
npHBeaeHHaa BHine (JiopMyaa npHMer caeayromHH BHa: 

A? = A* + (« - 335;8°) - (A - 0;45° Ph6). 

ripHMepH onpeaeaeHHa ypaBHeHHa BpeMeHH AE, coraacHO MeroanKe JlToaeMea, cm. 
b kommcht. 31 H 50 K kh.IV. Cm. TaKxe [HAMA, p.62-65; HA I, 430; PA, p.651-652 ]. 
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KHHrA HETBEPTA5I 

1. B MOMeHT, cooTBeTCTByiomHH cpeaHeii (})a3e jiyHHoro 33TMeHnn, hcthhhhc aojiroru 
CoJiHiia h JlyHhi paajwqaiOTca Ha 180°. lloaTOMy ecjin H3BecTHa aoiiroTa CoaHua, to 
H3BCCTHa h flOJiroTa JlyHH. HcraHHaa floarora CoJiHua b nponaBOJibHHH momcht MoxeT 
6 biTb BbmncjicHa no Ta 6 anuaM kh.III, ra.3, 6. 3aTMeHna, t3khm o 6 pa 3 oM, noaBOJiaiOT 
onpeaeanrb HCTHHHyjo aoaroTy JlyHH, He Buqncjiaa napajuiaKTHaecKoro CMemeHHa. 

2. Peab HfleT o cyronHOM napajuiaxce. llpH paccMOTpeHnn aenaceHna JlyHH paaMepu 
3eMJiH Hejibaa cqHTaTb 6 ecKOHeaHo MaauMn no cpaBH chhio c pa3MepaMH jiyHHoft op6hth. 
Heo 6 xoflHMo noaTOMy paaanqaTb hcthhhoc h 
BHflHMoe noiio*eHHa JlyHH. Ha pnc. 4-A ohh 
onpeaeaaiOTca cootbctctbchho npaMHMH, npo- 
xoflHmHMH aepea ueHTp 3eMan E h ueHTp 
CBeTHjia h aepea Mecro Ha6jnoaeHna Ha 
noBepxHocTH 3eMjin O h ueHTp cBeraaa. Ecjih 
JlyHa Z,j HaxoflHTCa b aeHHTe npaMo Haa 
mmoBoft Ha 6 jnoflaTejia, to npaMue EL { h 
OLj, flaiomne cootbctctbchho ee hcthhhoc h 
BHflHMoe noiio*eHHa, coBnaaaiOT; b aio 6 oM 
apyroM noiio*eHHH npaMHe EL 2 h OL 2 
o6pa3yiOT yroa p, BeanqnHa xoToporo 33bhcht, b qacTHOcra, ot 3chhthoto paccroaHHa 
cBerana z; nroaeMeeBCKaa Teopna cyronHoro napajuiaxca JlyHH H3jiaraeTca b kh.V, 
rji.l 1—19. 

3. Ha6aK>aaeMue BejwqnHa h npoaoAJKHTeabHOCTb coaHenHoro 33tmchhh (b oTanqne 
ot jiyHHoro) 33BHcaT ot MecTOHaxoxcneHHa Ha6aioaaTeaa Ha noBepxHocTH 3eMan. TeopHa 
cojiHeaHHx aaTMeHHH nsaaraerca riroaeMeeM b kh.VI, ra.10. 

4. HeH3BecTHo, koto b aaHHOM cayqae HMeer b Bnay riroaeMeft, roBopa o «apeBHnx 
MaTeMaTHKax». Bo3moxho, 3aecb peab Haer 06 ojuihhhcthmcckhx acrpoHOMax aaeK- 
caHAPHHCKOH hikojih h rnnnapxe, nocicoabicy hh*c oh npnnncHBaeT «6oaee apeBHHM» 
napaMerpu BaBnaoHCKoro nponcxoxaeHna. 

5. IlepHOfl, o kotopom b aaHHOM caynae Haer peqb, b coBpeMeHHOft aHTepaType 
h3bcctch noa H33B3HHeM «capoc». O npoHcxoxaeHnn TepMHHa cm. [Heueedayap, 1968, 
c. 143-144]. 3aecb «MecaaHoe o6pameHne» — CHHoanqecKnft Mecau, <cB03Bpamenne 
3H0MajiHH» — aHOMaancTHqecKHH Mecau, «B03BpameHHe k toh *e mnpoTe» — 
apaxoHHqecK hh Mecau, «o6pameHHe no aoaroTe* — cnaepnqecKHH Mecau. TaxHM o6pa30M, 
HMeCT Mecro cooTHomeHHe 

6585 1 / 3 d = 223 chhou* Mec. = 239 aHOM. Mec. = 242 apaxoH. Mec. » 

~ 241 CHaep. Mec. (241 cnaep. 06 . + 10%°) ~ 18 coah. roaaM (18 cnaep. 06 . + IOV 3 0 ). 

18-aeTHnn nepnoa h CBaaaHHHe c hhm cooTHomcHHa npnMeHaancb Taxxe b b3bhjiohckoh 
acrpoHOMHH aaa npeaBHqncaeHna aaT ayHHHx 33 tmchhh [Ban-dep-Bapden, 1991, c. 113; 
ACT, I, p.271-273; HAMA, p.310, 497, 1084; LB AT, p.XXXI-XXXIII ]. 3tot nepnoa 
paccMaTpHBanca b 3hthmhocth tcatc yHHBepcanbHaa xpoHoaornqecfcaa eanHnua [Maeyama, 
1981, p.261-262 ]. 

6. y TpoeHHHii «capo» nan <OKceanrMoc» (e£eX.vyp6s, 6yKB. «o6opoT icoaeca») 
npeacraBjiaeT coothohichhc 

19756 d = 669 chh. Mec. = 717 aHOM. Mec. = 726 apaicoH.Mec. ~ 

~ 723 CHaep. Mec. (723 cnaep. 06 . + 32°) ~ 54 coah. roaaM (54 cnaep. 06 . + 32°). 

SfccejinrMoc 6na H3BecreH TeMHHy, KOTopHH xna Ha craae-me paHbrne riToaeMea 
[Manitius, 1898, P.200-202 ]. 54-aeTHnn nepnoa npnMeHaaca Taicace b BaBHJiOHcKon 
acrpoHOMHH [ Ban-dep-Bapden , 1991, c.310]. 

7. JJe^eHne npon3BeaeHo hctomho. Ha caMOM acjie aoji*Ho 6HTb 

126007 d l h : 4267 = 29;31,50,8,9,20,13 d . 
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3Ta HeTOMHocTb 6biJia ncnpaBaeHa KonepHnxoM [KonepnuK, 1964, c.232], ho eme 
pa h blue BnpyHH [ Bupymi , 1976, c.91 ]. Cm. Taxxe [HAMA, p.310; Toomer, 1980, 

P-6, n.6 ]. 

8. llTCWieMeH npnnncbiBaeT rnnnapxy caeayiomHe nepnoaHaecxHe cooTHomeHHa: 
126007 d l h =4267 chh. Mec.=4573 aHOM. Mec.» 4612 cnaep. Mec. (4612x360°-7;30°) « 
~ 345 CHflep. roflaM (345 x360° - 7;30°), 


5458 CHHOfl. Mec. = 5923 apaxoH. Mec., 

xoTopbie oh noayana axo6bi Ha ochobc co6ctbchhux Ha6juo«eHHH. OaHaxo eme Kyraep 
noxa3aa, hto no xpaHHeft Mepe aacTb H3 othx cooTHomeHHH hmciot BaBHaoHexoe 
nponcxoxaeHHe, h, caeaoBaTeabHO, rnnnapx He BbiBeJi hx H3 Ha6jno/jeHHH, xax 
yTBepxaaeT nToaeMeii, a 33HMcrBOBaa H3 BaBHaoHcxwx hctomhhxob. Kyrjiep noxaaaa 
[Kugler, 1900, P.46], mto b ayHHhix 3<t)eMepHaax CeaeBxnacxoro BpeMeHH, OTHOcaiunxca 
x Tax Ha3MBaeMOH «CHCTeMe B», npHMeHaaHCb caeayiomne cooTHomeHHa: 

a) cpeflHaa npoaoaxHTeabHoerb CHHOflHaecxoro Mecaua paBHa 29;31,50,8,20 d ; 

6) 251 CHHOfl. Mec. = 269 aHOM. Mec.; 

b) 5458 CHHOfl. Mec. = 5923 apaxoH. Mec.; 

r) 1 roa - 12;22,8 chhob. Mec. 

B flajibHCHuiCM A.O60 noxaaa.i, mto nepHOflU THnnapxa MoryT 6uTb noayaeHbi H3 
3thx cooTHomeHHH hhcto apH^MeTHHecxH [ Aaboe , 1955]. 

CoraacHO riTO^eMero, xoTopuft paccMaTpHBaeT noaxoa rnnnapxa, nepnoa, coaep- 
xcamnft ueaoe ancjio cHHOflHaecxHx MecaueB, 6yaeT nepHoaoM 3aTMeHHft (T.e. t3xhm 
nepHoaoM, no HcreaeHHH xoToporo aoaxHo HacTynHTb aaTMeHne, ecsin oho HMeao mccto 
BHaaaae), ecan 3a 3tot nepnoa: 1) BoccraHaBaHBaeTca aHOMajina CoaHua, tro 6yaeT 
HMeTb MecTO, ecan nepnoa coaepxHT ueaoe mhoio coJiHeaHwx roaoB; 2) BOCCTaHaBaHBa- 
eTca aHOMajma JlyHbi (nepnoa coaepxHT ueaoe hhoio aHOMaancTHMecxHX MecaueB); 
3) ^HxcnpyeTca noao*eHHe JlyHbi OTHocwreabHO y3aoB (T.e. oh coaepaarr ueaoe miH 
noaoBHHHoe ancao apaxoHHiecxHX MecaueB; b nepBOM cayaae JlyHa B03BpamaeTca x 
TOMy xe caMOMy yaay, bo btopom — x npoTHBonoaoxHOMv). 

CoraacHO A.O60, rnnnapx Hcxoana H3 cooTHomeHHa 6). YcaoBHe 2) 6uao, t3xhm 
o6pa30M, BunoaHeHO aBTOMaTHaecxH. 3aTeM oh yeraHOBna, «m> HaHMeHbinHM mhoxhtc- 
aeM, Ha xoTopwii caeayeT yMHoxHTb 6), yaoBaeTBoparoiqUM npH6aHxeHHo ycaoBHaM 1) 
h 3), 6yaeT 17. YMHoxeHHe 6) Ha 17 npHBoanT x cooTHouieHHio 4267 chhob- Mec. = 
= 4573 aHOM. Mec., oTCioaa BeanmiHa nepnoaa 29;31,50,8,20 d x 4267 ~ 126 007 d + 
+ l;5 h h, caeaoBaTeabHO, nepnoa coaepxHT 4267 : 12;22,8 = 344;58,42 coaH. aeT, bo 
BpeMa xoTopbix CoaHue npoxoa«T 344x360 + 352; 14° (b TexcTe: 3521/2°) no aoaroTe, 
h 4267x= 4630;31,54 apaxoH. Mec. YcaoBHa 1) h 3), thkhm o6pa30M, oxa3biBaiOTca 
npH6aHxeHHo BbinoaHeHbiMH. H3 cxa3aHHoro, oa«axo, He caeayeT, hto rnnnapx BOo6me 
He npoH3BoaHa Ha6aioaeHHH npn onpeaeaeHHH nepnoaa ayHHbix 3aTMeHnn, oaHaxo ero 
Ha6aioaeHHa, no-BnanMOMy, Toabxo noaTBepanaH cooTHomeHHa, npHHaTbie b BaBHaoHCxoft 
acTpoHOMHH. no 3T0My Bonpocy cm. [Toomer, 1980; HAMA, p.310-312]. 

K.MaHHUHyc b npHMeaaHHHX x OTOMy Mecry OTMeaaeT, mto, coraaCHO Ta6aHuaM 
HroaeMea, cpeanee coaHue 3a nepnoa b 126007 d l h coBepmaeT 344 noaHbix o6opoTa h 
npoxoanT eme 356;59°, T.e. ao noaHoro o6opoTa eMy HeaocTaeT 3;1°, a He 7;30°, xax 
npeanoaaraa rnnnapx. npoTHBopenne 3to, oaHaxo, moxct 6biTb o&bacHeHO aoCTaTOHHO 
npocro. noaoxeHHe CoaHua b Ta6anuax nToaeMea onpeaeaaeTca oTHOCHTeabHo tohxh 
BeceHHero paBHoaeHCTBHa, a npHHaTaa rnnnapxoM BeananHa — OTHOCHTeabHo He- 
noaBHXHbix 3Be3a- EcaH pa3aeaHTb BeanqnHy pa3HOCTH 7;30° — 3;1° = 4;29° = 16140" 
Ha nepnoa b 345 aeT, to noaynnM npn6anxeHHoe 3HaaeHHe roaoBoft npeueccHH 
46,8" (TOHHoe 3HaaeHHe aaa toh anoxn — 49,8" 3a roa) [HA I, 196, Anm.b); Petersen, 
1967]. 

9. Peab naeT 06 onpeaeaeHHH nepnoaa ayHHoii aHOMaann. Ecan r — nepnoa 
aHOMaaHH, to ypaBHeHHe JlyHbi 6yaeT TeM xe caMhiM b momchth < 0 h t Q + t He33BHCHM0 
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ot Bn6opa t 0 , h cooTBeTCTByiomiie npnpameHHfl hcthhhoh aoaroTH JlyHH 6yayr pasHu 
npnpameHHaM cpeflHeii aoaroTH: AA^ = AA^. CaeaoBaTeabHo, ecan t — nepnoa aHOMaann, 
to eMy cooTBeTCTByeT Bceraa ojjho h to ace npnpameHHe hcthhhoh aoaroTH JlyHH 
AA^. Ho HCTHHHaa aoanyra JlyHH onpeaeaaeTca H3 Ha6aioaeHHH jiyHHHx 3aTMeimft no 
H3BCCTHOH cojiHewHoft aoarare. H eoin mh xothm onpeaeaHTb nepnofl jiyHHOft aHOMaann 
z, to mh aoaxHH HafiTH a»a npoMexyTxa At = At' = z t3khx, wto cooTBeTcrayiomHe 
3HaweHHH AAj h AA^ paBHH; oto mojkho caeaaTb npn noMomn a»yx nap JiyHHHx 

33TMCHHH. 

PaBeHCTBo npoMexyTKOB At h At' Me*ay napaMH 3aTMeHHii, oaHaxo, He o6a3aTeabHo 
npHBOflHT k paBeHCTBy AA^ h AA^, nocxoabxy CojiHue HMeeT aHOMaanro. ITroaeMeH 
npHBOflHT oahh npHMep: npeanoao;«HM, hto npoMeacyrox Meacay 3aTMeHHHMH At = 
= n + ^ jict, h nycTb nepBoe 33TMeHHe nepBOH napn HaxoaHTca 
b E (pnc. 4-B), rae All — jihhhh ancna, O — MecroHaxoameHHe 
Ha6jnoaaTejisi, a BTopoe — cootbctctbchho b E', b Tonxax, rae 
ypaBHeHne CojiHita c = 2;23° MaxcHMaabHo; Toraa AA = 

= 180° + 2c = 1844V; eoin ace nepBoe 33TMeHHe btopoh napH 
HaxoAHTca b E\ a BTopoe b E, to AA' = 180° - 2c = 1751/2°. 

TaKHM o6pa30M, 3aecb paBHHM 3HaqeHHHM At = At 1 cootbctct- 
ByiOT pa3HHe 3HaneHHH AA h AA'. 

Ilocjie aroro riTOjieMeft (JxjpMyaHpyeT nerape ycaoBHa, xoto- 
Phm aoaacHH yflOBJieTBopaTb napH 3aTMeHHH, <<to6h BjinaHHe 
cojiHeqHoft aHOMajiHH 6hjio HCiunoqeHo. Ecan BHnoaHeHO oaHo h3 caeayioinnx ycaoBHft: 
1) CoaHue coBepmaeT ueaoe qncao o6opotob (t = n), 2) CojiHue cosepmaeT n + ^ 
o6opora, ho nepBHft HHTepBaa HammaeTCfl b anoree, a btopoh b nepnree, 3) HanaabHHe 
tohkh HHTepBajioB aeacaT Ha oflHoft h toh ace aoarare, 4) Hanaao nepBoro HirrepBaaa 
HaxoaHTCa Ha a° no, a xonen BToporo — Ha a° nocae anorea, to paBeHcrao 
At = At' npHBOAHT k cooTHomeHHio AA t = AA^. IIoapo6Hee cm. [HAMA, p.71-72, 1223, 
fig. 58-60]. 

10. Cjiobo 8p6|io<;, KOTopoe H.H.BeceaoBCxnft nepeBoaHT xax «cxopocTb», b paHHefi 
rpeaecKoft acrpoHOMHH o6o3Haqaao paccroaHHe, xoTopoe JlyHa npoxoaHT no aoarare 3a 
o«hh cyTKH [PA, p.177, n.14]; cootbctctbchho flac.TyMep nepeBOflHT ero xax speed. 
Mecra c HaHMeHbiueii, HaH6oabinei4 h cpeaHen cxopocrbio — 3to cooTBeTCTBeHHo anoreft, 
nepnreH h HaxoaamHeca nocepeawHe Meacay hhmh tohxh ayHHOH op6hth. 

IlToaeMeH OTMeaaeT, «rro paseHCTBO npapameHnii hcthhhoh aoaroTH JlyHH 
AA^ = AAj npn conocTaBjieHHH asyx npoMeacyTXOB At = At' aB^aeTCa hco6xoahmhm, ho 
H eaOCTaTOHHHM yCJIOBHCM JSJISI TOTO, HTo6h At 6hUIO nepHOflOM aHOMajIHH. B03M0XCHH 
Tpn cjiyqaa, xoraa aro paBeHCTBO BHncwiHaeTca, ho seaHHHHH aHOMajiHH b Hanane h 
b xoHue npoMe*yrxoB 6yflyr npn stom HepaBHH, h, 3H3HHT, At = At' He 6y«eT nepnoflOM 
aHOMajiHH. Cmhcji yTBep*aieHHH IlTOjieMea moxcho npoHJUiKxrrpHpoBaTb c noMontbio 
anHUHxjiHnecxoH Moaean. Tpn CHTyaunn, o xoropHx nnmeT IlTOJieMeii, TaxoBH: 
1) HanajibHHM TonxaM npoMe*yTXOB E { , E 2 cooTBeTCTByeT aHOMaana a, a xohchhhm 
T onxaM E { ', E 2 ' — a' * a [pnc. 4-C, a\, npHpameHHe hcthhhoh aoaroTH npn stom 
cocraBHT AA = AA + Ac; 2) Ha nepBOM npoMeacyrxe flBH*eHHe nponcxoaHT ot nepnrea 
x anoreio, Ha btopom — ot anorea x nepnreio; 3aecb Ac = 0, h AA = AA' = AA, ho 
a' - a = 180° [pnc. 4-C, 6]; 3) HawaabHaa roqxa nepBoro npoMeacyTxa E { h xoHewHaa 
Tonxa BToporo E 2 CHMMeTpnwHH oraocHTeabHO aHHHH ancna axcyeHTpa; 3«ecb Taxxe 
AA = AA' = AA + Ac, nocxoabxy a * a' [pnc. 4-C, a]. Iloao6HHe CHTyaiyra Heo6xo«HMO 
H36eraTb npn BH6ope npoMexyTxoB At = At' npn onpeaeaeHHH nepnoaa aHOMaann 
[HAMA, p.72, 1224, fig. 61]. 

11. IlapH 33TMCHHH Heo6x03HMO nOflOnpaTb T3XHM o6pa30M, hto6h B03MO*HOe 
HecoBnaaeHHe npoMexyTXOB At = At' c nepnoaoM aHOMaann 6biao MaxcHMaabHo 
3aMeTHHM. flpyrHMH caoBaMH, ecaH At = At' He coaepXHT ueaoe nacao nepnoaoB 
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aHOManHH, to pa3HOCTb IAA — AA'I aoa*Ha 6uTb MaKCHMajibHOH. B 3toh cbh3h IlTOJieMeH 
paccMaTpHBacT ase CHTyaiym: 

1. HawajibHhie towkh npoMexyrccoB E { h E 2 HaxoaaTca Ha aimiynuie cootbctctbchho 
b anoree A h nepnree 17 anHunioia, T.e. b Tomcax, MaxcnMajibHO pa3aHwaK>ipHxcH no 
CKopocra; ecjin At = At' He coaepxaT neaoe hhcjio nepwoaoB aHOMajiHH, to kohch- 
Hue tohkh E x ' h E 2 ' He C0Bna«yT c HawaabHHMH. B sKcrpeMajibHoft anyaipiH 



Phc. 4-D 

[pnc. 4-D, a ] ohh 6yayr HaxoaHTbca b tohk3x cpeaHeii CKopocra, rae ypaBHeHHe c 
MaxcHMajibHO; npn 3 tom AX = X(E { ') -A(£j) = -c, a AX' = X(E 2 ) - X(E 2 ) = c, OTCioaa 
IAA - AX' I = 2c. 

2. HawaabHbie tohkh npoMexyrccoB E { , E 2 Haxoa»Tca b Tomcax cpeaHeii CKopocra, 
rae ypaBHeHHe MaxcHMaabHo, ho HMeeT npoTHBonoao*HHH 3Hax [pnc. 4-D, 6]. npn 
3tom B03MO/KHM Bee cirryaiyiH npn HecoBnaaeHHH npoMeacyricoB At = At' c nepnoaoM 
aHOMajiHH* a) KOHewHue tohkh npoMexyncoB otctoht ot Hanaabmix Ha weTBeprb turn 
tph weTBepTH xpyra, npn stom IAA - AA’ I = 2c, xax b n.l; 6) KOHewHhie tohkh otctoat 
Ha nojio6opoTa, T.e. HaxoaaTca Taxxe b TOHxax cpeaHeii ckojxjcth, npn stom 
AX = -2c, AA' = +2c h I AA - AA'I = 4c [HAMA, p.72,1225, fig. 62 ]. 

12. Cm. Bbune c.105 h kommcht. 7. 06 Hcnoab30BaHHH «aeTBepTn 3Haxa» xax 
eaHHH«H aaa H3MepeHHa yraoBHx nepeMemeHHii b rpeaecKOH acrpoHOMHH cm. 
[Neugebauer, 1983, p.368-369 ]. O tom, Kaxne 3aTMeHHa mot Hcnoab30BaTb nranapx 
npn onpeaeaeHHH nepnoaa aHOMaann, cm. [Toomer, 1980]. 

13. 06 yTowHeHHH cpeaHnx CKopocreii aBHxeHHa JlyHH cm. kh.IV, ra.7, 9. 

14. IlpHBeaeHHHe BeaHWHHH xapaKTepmyiOT cxopocrH aBHxeHHa JlyHH no aoaroTe, 
aHOMajiHH, mnpoTe h aaoHraaHH, T.e. cootbbtctb eHHO CKopocra H3MeHeHHa yraoB 
YOC' = X, ACM = a, NOC = a>\ h oOC' = ij Ha pnc. 4-E. CpeaHne CKopocra aBHxeHHa 
BHWHcneHH c TOHHOCTbio ao 6 -id mecTHaecaTepHwHoro 3Haxa nooie 3anaToii. 3 to 
03HaaaeT, hto 3a 900 aeT ot HanaabHoii anoxH (-746) ao anoxn caMoro flToaeMea 
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(+150) norpeuiHOCTb b 3HaweHHH cpeaHefi aoaroTH cocraBHT okojio 1-2". Taxyio TOWHOcrb 
IlTOjieMeM, BepoaTHO, CMHTaa aocraTOMHoft ana BbiMHcaeHHH, oflHaKO OHa Ha nopaaoK 
hjih aaxce 6oabiue npeBoexoaHT BCe, mto Moran 
aaTb Ha6aioaeHHa. IUecTb mecTHaecaTepHMHHX 3Ha- 
KOB COXpaHCHbl B Ta&IHIjaX CpeaHHX aBHXCeHHH 
KH.IV, ra.4, WTO npeacraBaaerca h3Jihluhhm. B 
«noapy t iHHX Ta6aHuax», HanpoTHB, HMeer Mecro 
apyraa KpaiiHOCTb — b hhx coxpaHeHbi ToabKO 
MHHyTH [HAMA, p.971 ]. 

15. IlTOJieMeH paccMaTpHBaeT asa HepaBCHCTBa, 

H3 kotophx nepBoe c ( , h3bccthoc eme pHnnapxy, 

3aBHCHT ot noaoxceHHa JlyHhi OTHOCHTeabHo anorea, 
noaoOHo ccviHeaHOH aHOMaaHH, h HMeer cbohm 
nepnoaoM aHOMaaHCTHwecKHii Mecaii, BTopoe c 2 , 

OTKpwToe riToaeMeeM (aHaaH3Hpyerca b kh.V, 
ra.2-4), ecTb (JjyHKUHa paccroaHHa JlyHH ot 
C oaHua no aoaroTe (aaOHrauHH): ero BanaHHe 
paBHO Hyaio b ch3h™hx h aocTHraer MaxcHMyMa b KBaapaTypax. IlepBoe HepaBeHCTBO 
aKBHBaaeHTHO «raaBHOMy saarniTHwecKOMy h epaBeHCTBy» coBpeMeHHoii ayHHoii Teopan, 
OTpaxaiomeMy HeKpyroBOH xapaxTep ee op6hth, BTopoe — sbckumm, HepaBeHCray, 
HMeiomeMy He6ecHOMexaHHwecKoe nponcxoxaeHHe [Mdejibcon, c.212-213; HAMA, 
p.l 106-1108 ]. O Meroaax rannapxa, npaMeHaBuiaxca aaa onpeaeaeHHa napaMerpoB 
aBHxceHHa JlyHH, cm. kh.V, ra.ll, a Tanxe [HAMA, p.309—311; Toomer, 1967; 1973; 
1981 ]. 

16. Peab Haer 06 aHOMaancnmecKOM h TponnqecKOM nepHoaax aBHxeHHa CoaHija. 
npeanoaaraeMoe paseHCTBo 3thx nepaoaoB ecrb caeaCTBHe ouih6kh, aonymeHHoii 
nToaeMeeM ripn onpeaeaeHHH aoaroTH anorea CoaHua. Ecaa noaoxeHHe anorea 
<])HKCHpoBaHo OTHOCHTeabHo tomkh BeceHHero paBHoacHCTBHa, to a»a yKa3aHHhix nepnoaa 
paBHbi. OuiHOxa IlToaeMea 6 naa acnpaBaeHa b Haaaae IX b. h.3. acrpoHOMaMH 
aa-MaMyHa [KypmuK, 1986, c.l 16-122], 

17. fly™ asyx KpyroB pa3aHHHoro awaMerpa «noao 6 Hbj» ( 6 poio<;) ecaa onpeaeaaio- 
mne hx ueHTpaahHbie yrahi paBHH. 

18. B kh.III, ra.3 noKa3aHO, mto MoaeaH c SKCpeHTpoM h anHUHKaoM B3aHM03aMe- 
HaeMbi, ecaa BbinoaHafOTCa asa ycaoBHa: a) r — e (paaayc anauHicaa paBHaerca 
3KcueHTpHCHTery); 6) cpeaHHe aHOMaann k h a Haw, mto to xe, cpeaHHe ckopocth 
aBHxeHHa no aoaroTe h no aHOMaanw h a> a paBHbi no a6coaioTHOH BeaawHHe, ho 
H anpaBaeHbi b npoTHBonoaoxHHe cropoHH. 3 th ycaoBHa BbinoaHaioTca b TeopHH 
aBHxeHHa CoaHpa, QaHaxo b cay Mae JlyHbi, xax noxa3aHO b kh.IV, ra.3, 
Io* A l > \a> a \ h, 3H3MHT, k>cc npa (})HKCHpoBaHHOM At. SKBHBaaeHTHOCTb anHiiHKaHMe- 
ckoh h 3KCueHTpHHeCKOH Moaeaeii 6yaeT coxpaHeHa, ecan: a) KaK h npexae, r = e\ 6) 
b anHHHKaHwecKOH Moaean k >a; b) Ha 3KCueHTpe noaoxeHHe JlyHH OTHOCHTeabHo 
aHHHH ancna onpeaeaaerca BeaHHHHOH a (a He k, KaK 6biao no chx nop), npnweM 
aHHHa ancna caMa Bpamaerca BOKpyr ueHTpa sKaanTHKH b tom xe HanpaBaeHHH, mto 
h CBeTHao, co CKopocrbio co^ > a> a , nepeMemaacb cootbctctbchho Ha yroa ic - a 
OTHOCHTeabHo towkh BeceHHero paBHoaeHCTBHa 3a HirrepBaa At. SKBHBaaeHTHocrb 
Moaeaeii aoKa3HBaerca IlToaeMeeM aaa a»yx caywaeB: 1) R d = R g (paanycn ae<l>epeHTa 

h aKCueHTpa paBHH); 2) R d * R g , ho 

d e 

19. B TeKCTe — «aHaMerp»; Taxoro poaa o6o3HaweHHe BCTpewaerca aocraTowHo 
Macro. — ripuMen. M.H.BecejioecKoeo. 

20. Kh.IV, ra.5. 

21. PlToaeMeH npeanoaaraer CHanaaa, mto aBHxeHHe JlyHH noaMHHaerca npocroft 
anHHHKaHMecKOH MoaeaH. Tpe 6 yerca onpeaeaHTb ee napaMerpH, T.e. OTHomeHHe -4 



17 K. n-rojieMeft 
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IJpiuioxeHUH 


paanyca anmimoia k paanycy fle<J)epeHTa h momcht, Koraa JlyHa npoxoaHT wepe3 anoreft 
annuHKJia. 3anawa 6yaeT HMeTb eaHHCTBeHHoe pemeHHe, ecnn ana Tpex momchtob 

t l ,t 2 ,t 3 H3BeCTHH 3HaweHHa HCTHHHOft aOJITOTH JlyHH Aj.Aj, Xy CpeaHeft aOJirOTbl 

Aj,A 2 ,A 3 , cpeaHeft aHOManHH a { , a v a 3 h cooTBeTCTByiomHe npnpameHHa AA [2 = 
= A 2 - Ap AA 23 =A 3 ~A 2 , AA 12 =A 2 -A,, AA 23 =A 3 -A- 2 , A a i2 = a 2 ~ a v Aa 23 = 
= a 3 - a 2 . CpeaHne aonroTH h cpeaHHe aHOMajiHH JlyHH moxho Haft™ ripn noMOnm 
Ta6nHu cpeaHHx aBHxeHHft kh.IV, ra.4 no H3BecraHM MOMeHTaM t v t 2 , ty hcthhhhc 
aonroTM onpeaenaioTca Ha ochobc nyHHHx 3aTMeHHft. riToneMeft npw bhhhcjichhh 
napaMeTpoB anmiHiomqecKoft Moaenn Hcnonb3yeT aee TpoftKH 3aTMeHHft, pa3aejieHHhie 
6oabinHM npoMexyTKOM speMenn. Ohh aanyr (no ero BHWHcneHHHM) oaHO h to xe 
3HaaeHHe MaxcHMajibHoro ypaBHeHHa JIvhh c { max = max I A t — A t I, ho npHBoaaT k 
B eaHHHHe co , oTjiHqaiomeftca ot Toft, Koropaa nonyqeHa b kh.IV, rn.3 c noMomwo 
jiyHHux nepnoaoB. 

22. T.e. onpeaeaaeMoro HC3aBHCHMo ot BenHWHHH BToporo ayHHoro HepaseHCTBa. 

23. «IIepBaa», turn «npocraa» — KHHeMarawecKaa Moaejib aBHxeHHa JlyHbi, onHcaHHe 
KOTopoft npHBoanT IlToaeMeft, Hcnonb3yerca ana HaxoxaeHHa cpeaHHx CKopocreft JlyHbi 
no aonroTe h aHOMaann h BenHWHHH HepaseHCTBa c { . B 3Toft MoaeaH iuiocKOCTb ayHHoft 
op6hth, coaepacamaa aetjiepeHT NC, HaiaioHeHa k iuiockocth 3kjihiithkh c ueHTpoM b 
O noa yraoM i = 5° (phc. 4-E). riaocKocTb ayHHoft op6hth Bpamaerca paBHOMepHO b 
HanpaBaeHHH npoTHB noaieaoBaTeabHOCTH 3H3kob Boxpyr och, npoxoaameft wepe3 O 
nepneHaHKyaapHO iuiockocth oioiHnTHKH. IIpH otom jmimsi y3aoB SI na oKJiHnra- 
Ke Bpamaerca b HanpaBaeHHH npoTHB nocaeaoBaTeabHOCTH 3H3kob co CKopocTbio 
cop - <x> x « 0;3,117d, wto paBHoauibHo nepnoay o6pameHHa 18,6 roaa. U,eHTp ammaKna 
C Ha ae^epeHTe paBHOMepHO aBHxerca b HanpaBaeHHH nocaeaoBaTeabHOCTH 3H3kob co 
CKopocTbio (Op. JlyHa M m annaHKae aBHxerca Taxxe paBHOMepHO co CKopocrbio a> a 
b o6paTHOM HanpaBaeHHH. TaKHM o6pa30M, b arcft cxeMe noaoxeHHH JlyHH b 
npoH3BoabHHft momcht onpeaeaaipTCa TpeMa B03pacraiomHMH paBHOMepHO yraaMH: 
a) cpeaHeft aonrorcft JlyHH A = YOC\ Koropaa H3Mepaerca b iuiockocth oKannraKH ot 
towkh BeceHHero paBHoaeHCTBna Y ao towkh C' npoexium ueHTpa annunKaa C Ha 3K- 
nmiTHKy; 6) cpeaHHM apryMeHTOM iiihpoth co' = NOC, orcwHTbiBaeMbiM b iuiockocth 
HaxaoHHoft op6hth JlyHbi ot Han6oaee cesepHoft towkh aetJiepeHTa N; b) cpeaHeft 
aHOMaaneft a = ACM, orcwHTHBaeMoft ot anorea annuHKaa KpoMe arax Tpex yraoB 
b ayHHoft TeopHH IlToaeMea HMeeT 3HaweHne Taxxe yroa rj = o OC' — cpeaHaa anoHraima 
JlyHH (paccToaHne Ha amiHnTHKe towkh C' OTHOCHTeabHo cpeaHero CoaHya o). 

24. MaKCHManbHaa B03M0XHaa norpenmocrb b aonroTe, ecaH npeHe6pewb HaxaoHOM 
ayHHoft op6hth, coct3bht, coraacHO n-roneMeio, oxoao S' (kh.VI, ra.7, c.192); cm. b 
arcft CB83H Taxxe [HAMA, p.83, n.5]. 

25. -720, MapT 19; arc caMoe apeBHee HafinioaeHHe H3 Bcex, ncnoab3yeMHX b 
«A abMarecTe»; MapaoxeMnaa — uapb MapayK-anaa-naanH (721-710 ao h. 3.), ynoMHHa- 
eMHft b Bn6aHH noa hmchcm Mepoaax BaaaaaHa (He. 39:1; Hep. 50:2). 

Bcero b «AabMarecre» npHBoaarca CBeaeHHa o 19 nyHHbix 3aTMeHHax, Ha6aioaaBmHxca 
3aaoaro ao nan b snoxy caMoro IlToaeMea. Ohh npencraBaaioT HHTepec c towkh 3peHHa 
coBpeMeHHoft TeopHH aBH*eHna JlyHH. OimcaHHH riToaeMea HeoaHOKparao pac- 
CMaTpHBaancb b coBpeMeHHoft acrpoHOMHwecKoft h HcropHKO-acrpoHOMHwecKoft aHTepa- 
Type. Hanaywiiraft aHaaH3 Ha6aioaeHHft cm. b [Britton, 1967; Hbfomon, 1985]; TaM xe, 
a Taxxe b [SA, App. A ] cm. noaHyio 6H6aHorpa(J)Hio Bonpoca; xapaKTepncraKH 3aTMeiraft, 
paccwHTaHHHe coBpeMeHHHMH MercaaMH, cm. b [Oppolzer, 1885; Ginzel, 1899; 
Neugebauer, 1931; Meeus, Mucke, 1979]. 

IlpHBoaHM no [ Britton, 1967, p.75] xapaKTepncraKH 3aTMeHHft, Hcnoab3yeMHx 
IlToaeMeeM, paccwHTaHHHe coBpeMeHHHMH MercaaMH. ByKBoft B o6o3HaweH BaBHaoH, 
6yKBoft A — AaeKcaHapHH, 6yKBoft P — Poaoc, t q h t ( — Mecraoe hcthhhoc BpeMa 
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cpeflHeH h HawajibHoft (J)a3 3aTMeHHa, OTCioaa noayaaHTeabHOCTb -j-~ r o~ r v BejIHlIHHa 
(J>a3H 3aTM£HHH m flaHa b «aioiiMax» (anaMeTp jiyHHoro flHCKa CTHTaerca pas hum 12 
« 3 K>ftMaM»; cm. TaKxe kommcht, 68 k kh.VI) ; aoaroTa Cojrnua npH6aH*eHHaa. Bepoaraaa 
norpemHOCTb b onpeaeaeHHH momchtob r Q h T Jf no Hx.BpHTTOHy, cocraBaaeT okojio 

±(0;6 -h 0;5) h . 


N° 

flaTa, MecTO 

CpeziHHH <pa3a 

(to) 

HanaabHas <jja3a 
(T|) 

BeaHHHHa 4>a3bi 
(m) 

Aoarora CoaHua 

(AO) 

1 

- 

720: III: 19 B 

21; 49 h 

19;55 h 

18,2" 

351,5” 

2 

- 

719: III: 8 B 

23;56 

23; 14 

1.5 

340.7 

3 

- 

719:IX: 1 B 

20:15 

19; 3 

6.1 

150,9 

4 

- 

620: IV: 22 B 

5:34 

4;43 

2,1 

24,4 

5 

- 

522:VII: 16 B 

23:56 

22;35 

6.1 

106,6 

6 

- 

501: XI: 20 B 

0;23 

23;35 

2,1 

231,9 

7 

- 

490: IV: 25 B 

22;59 

22;20 

1,7 

28,5 

8 

- 

382:XII: 23 B 

8; 12 

7; 18 

3,0 

267,0 

9 

- 

381: VI: 18 B 

21;24 

20; 3 

5,9 

80,5 

10 

- 

381:XII: 12 B 

23; 15 

21;30 

18,2 

256,2 

11 

- 

200: IX: 22 A 

19; 12 

17;42 

8,5 

176,0 

12 

- 

199: III: 20 A 

0;59 

23; 11 

16,0 

355,4 

13 

- 

199: IX: 12 A 

2;32 

0;41 

19,3 

165,0 

14 

- 

173: V: 1 A 

1;57 

0,39 

7,4 

35,7 

15 


140: I: 27 P 

21 ;48 

20:57 

2,8 

304,5 

16 

+ 

125: IV: 5 A 

20;53 

20; 7 

1,8 

14,3 

17 

+ 

133: V: 6 A 

23; 5 

21; 19 

12,9 

44,2 

18 

+ 

134: X: 20 A 

23; 5 

21 ;31 

10,1 

206,3 

19 

+ 

136: III: 6 A 

3;29 

2; 8 

5,5 

344,6 


26. HcTHHHhie aojirora CoaHua h Jlyma b momcht cpeaHeii <})a3H ayHHoro 3aTMCHtia 
pa3aHwaiOTca Ha 180°. CaeaoBaTeabHO, ecan HaM H3BecTHa aoaroTa CoaHaa, to H3BecTHa 
h aoaroTa JlyHH. ITpeaBapHTeabHO, oaHaKO, mh aoaxHH onpeaeaHTb hcthhhoc BpeMa 
cpeaHen (J)a3hi 3aTMCHHa t q . OaHaKO b Ha6aioaeHHax o6hhho <J)HKCHpoBaaH He momcht 
cpeaHeft (J)a3hi, a BpeMa nepBoro Tj turn nocaeaHero t 2 xacaHHH xpyroM 3 Cmhoh tchh 
ayHHoro ancxa b ce30HHbix aacax hcthhhofo BpeMeHH. Cootbctctbchho IlToaeMeft 
HaxoaHT: a) npH6aH*eHHyio aoaroTy CoaHaa A^ no h3bccthoh aaTe 3aTMeHHa; 
6) npoaoaxHTeabHOCTb hohh b paBHoaeHCTBeHHbix nacax Ha mnpoTe Mecra HaSaroaeHHa 
npn A q = A^; b) Tj h t 2 b paBHoaeHCTBeHHbix wacax HCTHHHoro coaHewHoro BpeMeHH; 

. At At At 

r) noayaaHTeabHOCTb 3aTMeHHa -j-; a) t q = Tj + -y = t 2 — b paBHoaeHCTBeHHHx 
wacax MecTHoro hcthhhofo BpeMeHH; e) t q ana MepnanaHa AaexcaHapHH. rioayneHHoe 
T3khm o6pa30M 3HaueHHe t q Hcnoab3yeTca aaa onpeaeaeHHa hcthhhoh aoarorn CoaHua 
HenocpeacTBeHHO, T.e. 6e3 yweTa ypaBHeHHa BpeMeHH. O bo3moxhhx npnwHHax HeyneTa 
ypaBHCHHa BpeMeHH cm. b [HAMA, p.64]. 

PaccMOTpHM noapo6Hee BH*racaeHHa ITToaeMea. 


17* 
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IJpuJioxeHUJi 


flaTa Ha&noaeHHfl 21-Hi roa apw Ha6oHaccapa, tot 29. 

A. ITpHfyiHxeHHafl aonrora CojiHua (kh.III, tji.2, 6) 

At A2fc> 

18 y 355:37,26° 

8 y 358:3,18° 

28 d 27;35,52° 

— 6 h 0;15° 

At - 26 y 28 d 6 h 741;32° 

BHWHTaeM uejihie o6opoThi AA^ = 21;32°. 

PaccToaHHe ConHua ot anorea: ic = 265; 15“ + 21;32° = 286;47“; ypaBHeHHe CojiHiia 
c * 2; 15°, orciOAa X' Q = k + c + A fl = 286;47° + 2; 15" + 65;30“ = 354;32“ = 24;32“ Ph6. 

B. 1*1 pOaOn /KHTCJIbHOCTb HOWH B paBHOa£HCTB£HHbIX wacax Ha mHpOTe BaBHJIOHa npa 
Ag a 354;32° onpeaenaerca npH noMomH Ta6nnu bpcmch bocxoaob (kh.II, rji.3) ana 

Poaoca (M = 14 l/2 h ); nocxonbxy aro hohb, 6epeM 3HaneHHJi p ana tohxh sioihiithkh, 
OTcroameii ot CoaHua Ha 180°. CooTBeTCTBeHHO HaxoaHM 

p(24;34°Pw6) = 356;37° 

/3(24;34°fleBH) = 173;26° 

A = 183;11° 

Orcioaa npoaon*HTejihHOCTh hohh = 12;13 h (b Texcre: 12 h ; nocKOjibxy aaTa 3aTMeHHa 

6nH3xa k paBHoaeHCTBHio, IlToneMeii ripeanonaraeT, mto npoaonxHTeabHOCTb a«a h hohh 
oaHHaxoBa). 

B. CornacHo IlToaeMeio, momcht socxoaa JlyHbi coBnaaaer c 3axoaoM ConHiia; 
3aTM£HHC Haaaaocb, xoraa npomao yxe «6onee naca» nocne Bocxoaa JlyHbi. BbipaxeHHe 
«6oaee aaca» HHTepnpenipyeTCH hm xax 1 Vi* 1 , orcioaa tj = 4Vi paBHoaoHCTBCHHUM wacaM 
HCTHHHoro BpeMeHH ao noayHOHH. 

T. rioayaaHTeabHOCTb 3aTMeHHs. Khkhm o6pa30M onpeaeaaaacb 3Ta BeaHHiraa, 
Hen3BecTHo; moxho, oaHaxo, noxaaaTb, mto 3HaneHHe ^ = 2 h , npHHaToe rircaeMeeM, 

B TOHHOCTH COOTBeTCTByeT 3HaH6HHIO, BbIHHCaeHHOMy nO Ta6nHIiaM ayHHHX 3aTMeHHft 

kh.VI, ra.8 (cm. Taxxe xommcht. 106, 107 xh.VI). B caMOM aeae, 

1) cpeanaa aHOMaana JlyHbi a ansi MOMeHTa Tj (npHBeaeHHe x MepHanaHy 
AnexcampHH b aaHHOM caynae He BanaeT Ha xoHeHHbift pe3yabTaT) (xh.IV, rn.4): 

At Aa 

18 y 156;56° 

8 y 349;45° 

28 d 5:49° 

7 h 3;49° 

0;30 h 0:16° 

A t= 26 y 28 d 7;30 h 516;35° - 156;35° 

OTCKjaa a = 156;35" + 268;49" = 425;24" - 65;24°; 
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2) HCTHHHaa wacoBaa cKopocrb ABHxeHHa JlyHH am MOMeHTa tj (cm. kh.VI, 
rji.4 h KOMMeHT. 12 Toil xe kh.); no Ta6jmuaM jiyHHoro HcpaBCHCTBa (kh.IV, rji.10) 
HaxoflHM Ac(a) = c(a+ 1°) - c(a) » 0,0388°, OTcrofla v^= 0;32,56 - 0;32, 40x0, 0388 = 
= 0;31,40°/h; 

3) flBHxeHne JlyHH no AOArore ot MOMeHTa nepBoro KOHTaKTa 3eMHoft tchh h 
jiyHHoro flHCKa ao Hawajia no a ho h 4>a3H 33TMeHHa; onpeae.iaeTca comae ho Meroamce, 
H3jioxeHHoii b kh.VI, rA.8-9 (cm. Taicxe kommcht, 98, 106, 107 k kh.VI): q(a) = 0;16,31; 
ij' a = 0;31;20°; t)' p = 0;35,20°, orcioAa ij' = 0;31,20° + (0;35,20° - 0;31,20°) x 0;16,31 = 
= 0;32,26°; 

4) flBHxeHHe JlyHH no AOArore 3a BpeMa ot Havana nojiHoii (J>a3H ao MOMeHTa 
cpeflHeft $23 h q(a ) = 0;16,31°; i)" a = 0;25,4°; ij p = 0;28,16°; rf = 0;25,4° + 
+ (0;28,16 - 0;25,4)x0;16,31 = 0;26°. OrcioAa anoHrauHa JlyHH b momcht Tj 


r\ = r\' + tj" = 0;58°; 

5) nojiyariHTejibHocTb 33TMeHHa 


At 

-T = r o- r i 


13 n 
TZi" 


1,98 h * 2 h , 


KaK yKa3aHo b TeKcre. OTCiona HaxoAHM momcht cpeaHeii $a3H. 
fl. Momcht cpe«HeH (Jja3H 


t q = Tj + -^ = 2V2 h «o nonyHOHH. 

E. IlojioxeHHa CoAHua b Ta6Anuax cpeAHHx abhxchh* (kh.IU, ta.8) orc«niTHBaiOTCH 
ot nOAyAHH AjieKcaHAPHH. MecTHoe cojiHewHoe BpeMa 3aTMCHHa b BaBiuioHe noaroMy 
AOAxho 6nTb npHBeaeHO k MepHAHaHy AjieKcaHAPHH. HcnoAb3yeMaa np« atom BpeMeimaa 
pa3H0CTb Ar = 50 m (npaBHAbHoe 3 Ha we Hue — 58,5 m ) cocrrBeTCTByeT aoatothoh pa3HOcra 
12V2°. B «reorpa4)HH» npaMeHaerca Apyroe 3HaneHHe AT [PA, p.l 91, n.31]. 

HcraHHaa AOArora CoAHua b momcht t q (Ha6oHaccapa 27, tot 29, 8 h 40 m , noAAeHb 
b AneKcaHAPHH) 

At aIo 

18 y 355:37.26'“ 

8 y 358; 3,18° 

28 d 27:35,52'“ 

8 h 0; 19,43” 

0;40 h 0; 1,39” 


At = 26 y 28 d 8;40 h 741;37,58” - 21;37,58” 


k = 265;15° + 21;38° = 286;53°; A Q = k + A fl = 352;23°; c = 2;15° h A 0 =A q + c = 
= 354;38° = 24;38° Ph6 (b TeKcre: 24;30° Ph6; o bo3moxhhx npmntHax pacxoxAeHHa 
cm. b [HbiomoH, 1985, c.133 h caca.; HAMA, p.65; HA I, 431-435]). 

27. -719, MapT 8/9; «naAeip> — V12 anaMeTpa AyHHoro AHCKa; cm. Taxxe Ta6Anyy 
b kommcht. 25. 

28. OnneaHne aroro Ha6AioACHHa oTAHHaerca ot Apyrax aHaAorwnHHx. IlTOAeMeii 
npHBOAHT cpa3y xe 3HaweHHe r Q — Mecnioe hcthhhoc BpeMa cpeAHeii (J)a3H 33TMeHHa, 

He o6bHCHHH, K3KHM nyTCM OHO 6blAO nOAyHCHO. 



5J8 


flpUAOXeHUA 


Orcioaa HCTHHHaa aojircrra Cojimia b momcht t 0 (Ha6oHaccapa 28, tot 18, ll;10 h ; 
nojiaeHb b AjieKcaHflpHH) 

a t aTq 

18 y 355;37,26” 

9 y 357:48,43” 

17 d 16;45,21” 

1 l h 0;27, 6” 

0;10 h 0; 25” 

Af= 27 y 17 d ll;10 h 730:39,1” - 10;24”; 

ic = 265;15° + 10;39° = 275;54°; I Q = ic + = 341;24; c = 2;21°, orcioaa k Q = 

= + c = 341;24° + 2;21° = 343;45° = 13;45° Phi6 (b TeKcre npHBeaeHa aHaaoraHHaa 

BCJIHHHHa). 

29. -719, ceHTa6ph 1. 

30. PacHCThi npoH3BOflnnHCh coraaoio Me-roaHKe, onncaHHOH b kommcht. 26. FIto- 
jicmch npeanojiaracT, hto HHTepBaa ot Bocxoaa JlyHhi (paseH 3axoay CoaHua) ao Hanaaa 
3aTMCHHa paBeH i/2 h . yKa3aHHoe 3HaieHHe At = 3 h cooTBeTCTByeT BeaHiHHe 4>a3bi 
33TMCHHa m = 8", ecan npoH3BoaHTb BhmHcaeHHa no Ta6awuaM kh.VI, ra.8-9. 

y6ca«Mca b npaBHJibHocTH noaieanero yTBepameHHa. 

1. Cpeawaa aHOMaana JlyHhi b momcht Tj (Ha6oHaccapa 28, (Jximchot 14; 7 h , noaaeHb, 
BaenaoH; npHBeaeHHe k MepnaiiaHy AaexcaHapHH He BaaaeT Ha kohchhhh pe3yabTaT): 

Af A a 

18 y 156;56” 

9 y 78:28” 

180 d 191;41” 

14 d 182:54” 

7 h 3;48” 

A/= 27 y !94 d 7 h 613;47“ - 253;47“ 

a = 268;49° + 253;47° = 522;36° - 162;36°. 

2. McTHHHaa cKopocrb aBJUKenna JlyHhi no aoaroTe b % aaa BbiMHcaeHHOH BeaHHHHH 
a: Ac = c(a + 1°) - c(a) = 0;6° (kh.IV, ra.10); v c = 0;32,56 + 0;32,40 X Ac(a) = 
= 0;36,12% (kh.VI, ra.4, kommcht. 12). 

3. SaoHrauHH JlyHhi rj b momcht Tj aaa m = 8" (kh.VI, ra.8-9): q(a) = 0;58,24; 

ij a = 0;43,50°; = 0;49,25°, orcioaa t] = tj a + (t] p - i] a )-g(a) = 0;49,16°. 

4. rioayaaHTeabHOCTb 33TMCHna 

^ = l;28 h = l,5 h (cooTBeTCTByeT TeKcry). 

Orcioaa cpeaHaa (J)a3a 33TMCHHa b BaBnaoHe HMeaa Mecro npn r Q = + ~- = 

= 8i/ 2 h nocae noayaHa, naa 3a SVj* ao noayHOHH. npHBeaeHHe k MepnanaHy 
AaeKcaHapHH aaeT r Q = 3i/2 h + 5 /6 h = 4V3 h ao noayHOMH. Orcioaa HCTHHHaa aoaroTa 
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Co.iHiia b momcht t 0 (Ha6oHaccapa 28, <|)aMCHOT 15; BpeMa — 7;40 h nocae noayaHa 
b AaeKcaHapHH) 

At aTg 


18 y 355;37,25° 

9 y 357:48,42° 

180 d 177;24,51° 

14 d 13;47,56° 

7 h 0:17,14° 

0;40 h 0; 1,39° 

At = 27 y 194 d 7;40 h 904;57,47° - 184:57,47° 

lc = 184;58° + 265; 15° = 450;13° - 90;13°, X Q = k + aX q + A fl = 155;43°, c = -2;23° h, 

3HawHT, A Q = A Q + c = 153;20° = 3;20° fleBbi (b TeKcre: 3; 15 fleBbi); noayweHHoe 

3HaweHHe A Q MeHbme Hcnoab3yeMoro IlToaeMeeM Ha 0;5°; o bo3mo*hhx npuHHHax 
pacxoxweHHH cm. b [HA I, 434-435; HAMA, p.65; Hb/omon, 1985, c.133 h cjieg. ]. 
31. Momchth cpegHHx (Jja3 ayHHHx 3aTMeHHft onpeaeaaancb b hcthhhom cojiHew- 

HOM BpCMCHH. OTCIOaa npOMC/KyTKH MOKyy 33TMeHHHMH HCTHHHOrO BpCMCHH At^ = 

= *2 ~ h ~ 354 d 2 -'30 h , A t 23 = t 3 - t 2 = 176 h 20;30 h . Ho aaa onpeaeaeHHa cpeaHnx 
aBHaceHHH JlyHH no aoaroTe h aHOMaann Heo6xoaHMO 3HaTb cooTBeTCTByiomHe 
npoMexyTKH cpeaHero bpomchh, KOTopae HaxoaHM coraacHo MeroaHice, paccMOTpeHHoft 
B_KH.III, ra.9 coraacHO <J>opMyae At - At + Aa - AA. Heo6xoaHMbie aaa Haxo*aeHHa 
At 3HaaeHHa cpeaHeft h hcthhhom aoaroT Ccwihiw BbmHcaeHbi b kommcht. 26, 28, 30: 
X, = 352;23°, X 2 = 341;24°, X 3 = 155;43°, 

A, = 354;38°, A 2 = 343;45°, A 3 = 153;20°. 

OTcioaa aX, 2 = -10;59; AA 23 = 174; 19°. FIpaMbie BOCxo*aeHHa a 2 , onpeaeaaeM 
no TaOanue kh.II, ra.8, croa6en «I7pHMaa c<J>epa» no hcthhhoh aoaroTe CoaHya: 
«!= 355:5°, « 2 = 345;3°, a 3 « 155;18°, OTcroaa Aa, 2 = -10;2°, A« 23 = 170;15° h 

A7 12 = A t X2 + 0;57° « At n + 0;4 h « At n + V \ 5 h ; A? 23 = A* 23 - 4;4° « A* 23 - 0;16 h (b 

Texcre: -0;18 h ) [HAMA, p.64-65; PA, p.651-652 ]. 

32. ripa onpeaeaeHHH cpeaHnx aBHxeHHft JlyHbi no aoaroTe h aHOMaann 3a 
HHTepBaan A* 12 h A* 23 ITroyeMeii Hcnoab3yeT rannapxoBH 3HaneHHa cpeaHHx CKopocreft, 
KoropHe eme aoaxHbi 6bm> yTOHHeHH b aaabHeihneM. Pa3H0CTb Me*ay towhhmh h 
npn6an*eHHHMH 3HaneHHHMH b aaHHOM caynae HecymecTBeHHa, nocKoabxy HHTepBaabi 
BpeMeHH Maaa. B 3tom coctoht cnabHaa cropoHa pa3pa6oTaHHoro rnnnapxoM Meroaa 
Tpex 3aTMeHHft: He6oabmHe norpeniHOCTH b 3HaneHHax cpeaHnx CKopocren He BanaioT 
Ha TOWHOCTb onpeaeaeHHa napaMeTpoB ayHHoft op6nTbi. 

33. IlToaeMeft KawecTBeHHo onpeaeaaeT noaoaceHHa anorea h nepHrea ayHHoro 
annuMKaa OTHOCirreabHO 3a<JiHKCHpoBaHHbix noaoaceHHHjrpex ayHHHx 3a_TMeHHft. «flyra 
ao6aBaaeT k cpeaHeMy 3HaweHHio», ecaH npH aaHHOM Aa HMeeM AA > AA, b npoTHBHOM 
caynae «ayra OTHHMaeT ot cpeaHero aBHaceHna». «flo6aBaeHHe» HMeeT Mecro, ecaH ayra 
cpeaHeft aHOMaann Aa aexirr y nepHrea anHiyncaa, «0THHM3HHe» — ecaH Aa y anorea. 
npeanoaaraerca Taxxe, mto ecaH 2A a. = 360°, to cooTBeTCTByiomaa cyMMa yempaabHux 
yraoB IS. = 2(AA. - AA ( ) paBHa Hyaio; aeTaabHHH aHaaH3 npoyeaypw nroaeMea cm. b 
[HAMA, p.74 ]. 
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IJpujioxeHiui 


34. IlTOJieMeH pemaer cneayiomyio 3aaany. H3BecTHo, wto b MoaejiH c annuHitnoM 

TpH ntwioxeHHa JlyHH Ha skjiH nTHKe A, B, T (pnc. 4.4) xapaKTepH3yioTCa npHpaweHHaMH 
a) cpeflHeii aHOMajiHH Aa ( = BA = 53;35° h A« 2 = AT = 96;51°; 6) ueHTpajibHux yrjioB 
<5 ( = EAA = 3;24°, & 2 = EAr = 0;37°. Tpe6yerca onpeaejiHTb othohichhc paanyca 

anHUHKjia k paaaycy «ec])epeHTa. PemeHHe aae-rca corjiacHo cjieayioineH cxeMe. 

1. Ilojiaraa AE = 120 p , rimrieMeH onpeaejiaeT ojiuhh xopa EA, Er h TA no 
OTHOmeHHIO k AE. 

2. Ilojiaraa 2r = 120 p , oh onpeaejiaeT paccroaHHe AE h xopay Er no OTHomeHHio 
k flaaMeTpy anmiHKjia 2 r. 

3. HaxoflHT ayry Er (no xopae ET), a Taxxe ayry h xopay BE. 

4. 3Haa AE h BE, onpeaejiaeT pajjHyc aecjiepeHTa R = AK (pnc. 4.6) no othouichhio 
k pajjHycy anHiunuia 2 r (= 120 p ); 3aTeM, noaaraa R = 60 p , HaxoflHT o6paTHoe OTHomeHne 

h b HTore r = 5; 13 p . 

AHajioraHHaa npoueaypa npHMeHaeTca TaK*e aaa onpeaejieHHa napaMeTpoB jiyHHoii 
op6hth no TpoHxe Jiymmx 3aTMeHHH, Ha6;noaeHHbjx chmhm rimneMeeM. rioflpo6HWH 
aHajiH3 cm. b [Heu2e6ay3p, 1968, c.201-204; Delambre, 1817, II, p.147 h cjiea.; HAMA, 
p.73-78; SA, p.172-177]. 

35. rioflpa3yMeBaeTC8 coothoqichhc BA-AE = AA AM — caeacraHe TeopeMbi o 
KacaTejibHoft h cexymeii xpyra [EoKjiud, III, 36]. 

36. AA-AM + KM 2 = AK 2 [Eotuiud, II, 7]. 

37. 133, Mail 6. Coo6meHna n-roaeMea o jiyHHbix 3aTMeHnax, HaOjnoaaBiiiHxca hm 
caMHM, OTJiHnaioTca ot npHBeaeHHbix Burne onncaHHii BaBHJiOHCKHX Ha6jnoaeHHH. 
IlTOJieMeft He npHBoaHT bcjihmhh (tj turn t 2 ), 3a^)HKCHpoBaHHbix HenocpeacraeHHo bo 
B peMa HadnwaeHHft, a aaeT cpa3y xe 3HaneHHe r 0 . O BHHHOieHHH r Q cm. kommcht. 26, 
a Taxxe Ta6anny b kommcht. 25. 

38. 134, 0KTa6pb 20; cm. Taxxe Ta6jmuy b kommcht. 25. 

39. 136, MapT 6; cm. TaKxe TaOjinuy b kommcht. 25. 

40. yKa3aHHbie 3HaHeHHH hcthhhoh aojiroThi Cojihim (Aj = 13; 15° Tejibija; A 2 = 
= 25;10° BecoB; A 3 = 14;3° Ph6) tohho cooTBeTCTByioT MOMeHTaM cpeaHHX (j>a3 
(ij = 879y289 d ll;15 h , t 2 = 88iy91 d ll h , t 3 = 882y228 d 16 h or HanajibHoft anoxn), earn 
npoH3BOflHTb BbiHHCJieHHa no TadaHiiaM IlTojieMea (kh.III, ra.2, 6). PIpH bhhhcjichhh 
He yqHTbiBaaocb, no-BnanMOMy, ypaBHeHHe BpeMeHH [HA I, 437; Hbtomon, 1985, c.133]. 

41. 3flecb, KaK h Bbirne (c. 119 h kommcht. 31), onpeaeaaioTCH HHTcpBaau cpeaHero 
BpeMeHH A? no HHTepBaJiaM HCTHHHoro coaHenHoro BpeMeHH At. 

42. Cm. kommcht. 32. ZlaabHeHiune BbiHHcaeHHH cooTBeTCTByioT MeToaHKe, paccMOT- 
peHHoii b KOMMeHT. 33, 34. 

43. Ecjih ayra ammHicna A a a) coaepxHT MeHbme 180°, 6) «npn6aBJiaeT k aoJiroTe», 
T.e. npHBoawT k HepaBeHCTBy AA { > AA^, to OHa Heo6xoaHMo aojixHa 6nTb pacnojioxeHa 
b6jih3h nepHrea h nosTOMy He coaepxHT anoreii annunicjia. 

44. Cm. kommcht. 35. 

45. Cm. kommcht. 36. 

46. -719, MapT 8 h 134, 0KTa6pb 20, cm. Taxxe c. 118, 123 h Ta6jiHiiy b kommcht. 25. 

47. IlToaeMeii 3aecb npHHHMaeT ypaBHeHHe BpeMeHH E=— i/2 h ; TowHoe 3HaweHHe, 
BhiwHCjieHHoe no ero xe TadrauaM, E = -28V2 m [Hamilton etc., 1987, p.59; PA, p.204, 
n.48 ]. 

48. BhiwHCjieHHH IlTOJieMeH coaepxaT oidh6kh; TowHbie 3HaneHHa npnpaineHHa 
aojiroTH h aHOMajiHH, BhiHHCjieHHhie Ha ocHOBe rHnnapxoBhix_3HaHeHHii cpeaHHX CKopocreii 
(kh.IV, tji.3), 3a yKa3aHHhiii nepnoa: AA= 224;47,12°, AA = 52;32,11 [HAMA, p.79]; 
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pacxoameHHe He aBjiaerca npeHefipexHMO MajiHM, oho cxa3HBaeTca b aajibHefimeM npn 
onpeaejieHHH 3HaneHHH cpeflHHx cxopocTeit. 

49. -719, MapT 8/9; cm. c.l 18 h Ta6jmny b kommcht. 25. 

50. ConaacHo nrojieMex), ypaBHeHne BpeMeHH E « 0; b aeitcTBHTe^bHocTH aro He 
Tax. HHTepBaji HCTHHHoro BpeMeHH At = 27 y 17 d ll;10 h ; nocxojibxy oflHa H3 ero rpaHHu, 
(?j) cOBnaaaer c HanaJihHoft anoxoit t Q , npoMOxyroK cpeanero BpeMeHH mo*ho onpenejiHTb 
no ynpomeHHoft (JxjpMyne At = At + (a — 335;8°) — (A — 330;45°) (kommcht. 76 k 
kh.III); cooTBercTBeHHo HaxoflHM X(t 2 ) = 341,-24°, X(t 2 ) = 343;45°, a(t 2 ) = 345;3° (kom- 
mcht. 28, 31) h A7 = At — 0;44° = At — 0;3 h . nojiyaeHHoe 3HaneHHe ypaBHeHHH BpeMeHH 
(E = 0;3 h ) yMeHbmaeT cpeflHioio aojirory h aHOMajinro JlyHbi b momcht t Q no cpaBHeHHio 
c npHHHTHMH FlroaeMeeM Ha 0;1°. 

51. npn onpeae^teHHH cpe/niero flBH*eHna no mHpOTe, coraacHo Meroay Fnnnapxa, 
H3BecTHHMH cMHTaiOTCH cjieayiomHe bcjihhhhh: a) yrjiOBoft flHaMeTp JlyHH Ha cpeflHeM 

360° 

paccroaHHH = -g^Q- = 0;33,14°; 6) OTHomeHHe aHaMerpa 3 Cmhoh tchh 2 u k anaMeTpy 

JlyHH d. Ha cpeflHeM paccroaHHH = 2;30; b) HaicnoH i = 5° op6hth JlyHH k iuiockocth 
“(C 

3KJIHnTHKH; r) MOMeHTH cpeflHHX (J)a3 (j, t 2 (H, CJienOBaTenbHO, HHTepBaji At= t 2 - t x ) 
h BejiHHHHH <£a3 m j, m 2 flByx 3aTMeHHH, Ha6jnoaaBiUHxca b6jih3h OflHoro y3Jia; 
A) cpeflHaa aHOManna JlyHH a Jt « 2 h ypaBHeHHe aHOMajiHH c Jt c 2 b momchth t Jt t 2 . 

Kpanco paccMOTpHM npoueaypy rnnnapxa. IlycTb Ha pnc. 4-F NA — axjmnTHxa, 
NB — op6HTa JlyHH, A — neHTp 3eMHoit tchh Ha axjiHnTHxe, B — neHTp JlyHH, 
N — y3eji jiyHHoik op6hth, DC - m — BejranHHa 
3aTMeHHa b yrjioBHx e«HHHnax. Orcioaa paccroaHHe 
Meawy neHTpoM 3eMHoft tchh h ijeHTpoM JlyHH 
AB = u + r^- m, a paccroaHHe neHTpa JlyHH 

OTHOCHTeabHo y3jia BN = PaccroaHHe BN 
npencraBJiaeT hcthhhhh apryMeHT nutpoTH a>\ 

H3MepeHHHH oTHOCHTejibHO y3Jia ayHHoit op6hth. 
no H3BeCTHOH aHOM3JIHH « H ypaBHeHHIO C MOJKHO 
HaiiTH no;io*eHHe neHTpa annnHKjia b euiockocth op6hth OTHOCHTejibHO y3Jia, hjih 
cpeaHHH apryMeHT oihpoth a? = a>' — c. TaxHM o6pa30M b momchth cpe«HHx c})a3 flByx 
3aTMeHHH t l h ? 2 6yayT H3BecrHH 3HaaeHHH cpeaHero apryMeHTa uihpoth a^', h a> 2 . 
CpeflHaa cxopocrb flBH*eHHa no innpoTe onpeaejiHTca orcioaa no (Jx>pMyjie 


360°n + (a2 ~ 



me n — hhcjio nojiHHx o6opotob 3a HHTepBaji At. Meroa Fmraapxa o6jiaaaer o«hhm 
cymecrBeHHHM HeaocraTxoM: b hcm npeanoaaraerca, aro bcjihhhhh d^ h u oanHaxoBH 
B MOMeHTH t l H ty HTO B npHHUHne HCBepHO H MO*CT npHBOflHTb K pa3HHM 3H3aeHHaM 

cpenHen ckopocth co^ npn Hcnojib30B3HHH pa3HHx nap 3aTMeHHit. 3tot HenocraroK 
ycrpaHeH b Meroae nrojieMea, paccMOTpeHHOM HHxe [HAMA, p.313—314 J. Kax noxa3aji 
FaMmibTOH, BejiHaHHa ciJj, npHHaTaa b «KaHoncxoit HaanncH*, npenmecrByer no BpeMeHH 
«AjibMarecry» h 6buia noayaeHa nrojieMeeM Ha ochobc Meroaa rnnnapxa [Hamilton etc., 
1987, p.57-*0]. 

52. B kh.IX h XI, nocBanieHHHx Mepxypmo h CaTypHy, He coaepxHTca ynoMHHaHHit 
o noflo6HHx HcnpaBjieHHax. OflHaxo napaMeTpH «BH*eHHa othx iuiaHeT, npHHaiHe b 
«AjibMarecre» h «KaHoncxoit HaanHCH», cymecraeHHO OTJiHaax>Tca xax b khcjiobom 
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npujioxeHuii 


OTHomeHHH, TaK h c toikh 3peHH9 cJxjpMbi. CorciacHo [Hamilton etc., 1987], «KaHoncKaa 
Ha«nHCb» npesmecTByer «AjibMarecry». He hckjhowcho nosTOMy, ito HcnpaBaeHne Ha 
caMOM aero HMe.ro mcgto. 

53. flBHxeHHe no mHpoTe, cornacHO nroaeMeio, onpeaeaaeTca apryMeHTOM mnpoTH 
a)', H3MepaeMHM b iuiockocth JiyHHOH op6hth oTHocHTenbHO ee HanOoaee ceBepHOH 

tohkh N (phc. 4-G). BejiHHHHa to' cBH3aHa c apryMeHTOM 

IHHPOTW COBpeMeHHOH JiyHHOH TeOpHH, OTCaHThJBaeMhJM OT 
Bocxoflamero y3aa, npocThiM cooTHomeHHeM to' = to — 90°. 
B xeopHH riToneMea Heo6xoaHMo pa3jnmaTb cpejpniH 
apryMeHT imipoTH a>' — HOC, onpeaenaiomHH noaoxeHHe 
ueHTpa amiigiKJia Ha fle^epeHTe, h hcthhhhh apryMeHT 
mnpoTH to' — NOM, aaiomHH noroxeHHe caMOH 
JlyHH. Pa3HOCTb co' — to' = c, rae c = (A^ - A^) — 

ypaBHeHHe aHOMaaHH, kjik anHUHKJiHaecKaa aHOMaana 
JlyHH, npejicTaBaeHHaa b Ta6nn«iHOM BHfle b kh.IV, 
ra.10. CpeflHHH apryMeHT_mHpoTH H3MeHaeTca nHHen- 
ho, cornacHO tJjopMyne co'(t) = co’(t 0 ) + co^(t - t 0 ), rae 
to'(< 0 ) — 3HaweHHe b naaajibHyio anoxy, to^ — cpeaHaa 
CKopocTb. Una nocTpoeHna TeopnH, t3khm o6pa30M, Heo6xoflHMo 3HaTb «Ba napaMeTpa: 
cpea;HK)K) CKopocTb mp h Hanajibnoe 3HaaeHHC co'(t Q ). 06e bc^hhhhh IlToroMeH HaxoflHT 
b HacToameft raaBe. IloapoSHee cm. [HAMA, p.80-82, Fig. 72 ]. _ 

54. ITro/ieMeH, xax h rnnnapx, npn onpeaeneHHH cpeaHeft ckopocth to^ Hcnoab3yeT 

Ha6jno/ieHH9 nyHHHX 33 tmghhh. CoraacHO ero MeroaHKe, njta onpeaeaeHHa to^ 
Heo6xo«HMO Bw6paTb ana 3aTMeHHa, paaaeaeHHUx 6oabmHM npoMexyTKOM BpeMeHH, 
T3KHX, HTO B MOMeHTH HX CpeflHHX 4>a3 ty HCTHHHblC apryMCHTbl mnpOTH JlyHH 
paBHH (COj 1 =C0 2 '). np H 3T0M 


360°n + (to' - col) 360 °n + (to' - c 2 ) - (to' - c ) 360°n + (Cj - c.) 



rue n — hhcto noaHbix oOoporoB 3a HHTepBaa t 2 — ty aiy tt> 2 — cpeaHne apryMeHTbi 
mHpoTH; fj, c 2 — 3Ha<teHHa anHUHtuimecKoro ypaBHenna cooTBCTCTBeHHO b momchtn t { , < 2 . 

B Meroae IlToaeMea He nyxHO onpeaeaa-rb noaoxeHHa JlyHH OTHocHTeabHO y3JioB, 
xax 3 to HMeeT MecTO b Meroae rwnnapxa, oaHaxo B03HHKaer apyraa TpyflHocTb — 
bh6op napH 33 tmchhh c oaHHaxoBHMH 3HaaeHH9MH HCTHHHoro apryMeHTa uihpoth. 
PaseHCTBO a> 2 = to^ 6yaeT HMeTb Mecro, ecjiH BunoaHaiOTCa caeayromne aeTHpe ycjiOBHa: 
a) BejXHHHHH <J>a3 33TMCHHH paBHH (WIj = fflj); 6) 33TMeHHH npOHCXOflaT y OflHOrO H 
Toro xe y3aa (Bocxoaamero Haw HHexoaamero); b) bo BpeMa 33 tmchhh JlyHa 3aTMeBaerca 
c oflHOH h toh xe ctopohh (ceBepHOii HviH kjxhoh); r) b momchth cpeaHHx 4>a3 
reoireHTpHHecKHe paccToaHwa ao Jlynu OM (pnc. 4-G) paBHH. IlocjienHee Heo6xoaHMo, 
hto6h H3 a) moxho 6hjio caenaib bhboa o tom, hto o6a 33TMeHHa npoH30uuiH Ha 
offHHaKOBOM paccToaHHH ot yaaa. no«po6Hee cm. [HAMA, p.80-82]. 

55. -490, anpenb 25; flapnii I — axeMeHHacKHii u,apb, npaBHBmHH c 522 no 486 r. 
ao h.3.; «Ha 2 najibi*a», T.e. Ha aBe aBenaanaTHe anaMerpa ayHHoro ancxa; cm. Taxxe 
Ta6jiHiry b kommcht. 25. 

56. 125, anpero 5; cm. Taxxe Ta6jiHiiv b kommcht. 25. 

57. Floaaraa co^ ~ 13;13,45,40°/d, HaxoanM npapanieHne cpeaHero apryMeHTa 

mHpoTH 3a HHTepBaji At = 224609 d Mexay aByMa 3aTMeHHaMH: Ato'(Ai) = 8253 x 
x 360° + 351°. CaeaoBaTenbHO, 33TMeHHa HMenn Mecro B6an3H oaHoro h roro xe y3Jia. 
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58. 3Ha«ieHHH aHOMaann JlyHu b momchtm cpeflHHX (J>a3 a l = 100; 19° h a 2 = 
= 251;53° =-108;7°; noaoaceHHa JlyHu, TaKMM o6pa30M, CHMMeTpHMHN OTHOCHTeabHO 
jihhhh ancwfl, h, 3Ha«iHT, OHa HaxoAHTCa npH6aH3HTeabHO Ha ohmh3Kobom paccToaHHH 
ot Ha6aionaTeaa. 

59. B o6ohx cnyaaax ypaBHeHHe BpeMeHH bumhcjicho c norpemHOCTbio oxoao 4 m x 
ho 3Ta norpeuiHOCTb HeHTpajiH3yexca b aajibHeHiueM npn BMMHCaeHHH HHTepBaaa At 
Mcacay 33TMCHHMM [PA, p.207, n.58]. 

60. Ecjih Hcnojib30BaTb rannapxoBO 3HaaeHHe cpeflHeii ckopocth co^ = 
= 13; 13,45,39,40,17,19°/d, to npnpameHHe cpeffHero apryMeHTa iiihpotm 3a KHTepsaa 
At = 615 y 133 d 21;50 h = 224609 d (3a BbiqeTOM ueaux o6oporoB) cocraBHT Acw' = -10;2°; 
Ha6^ioffeHHH ace caMoro rironeMea «aiOT Aa>' = Cj — c 2 = -5;0 - 4;53° = —9;53; 
pa3HHu,a 0;9° nepecMHTMaaerca Ha ohhh neHb h npnOaBaaeTca k rannapxoBy 3Ha<ieHHio 
cpeflHeii ckopocth. 

61. -719, MapT 8/9, cm. c. 118, kommcht. 27 h Ta6jiwuy b kommcht. 25. 

62. -501, Hoa6pb 19/20; KaM6«3 — 3 xcmchmackhh uapb, npaBHBiiiHH c 520 no 
522 r. ho H.3.; cm. Taxace Ta6aHpy b kommcht. 25. 

63. B MOMeHThi cpenHHx <J)a3 Kaacaoro h3 3aTMeHHit JlyHa HaxonHJiacb npH6aH3HTeab- 
ho b anoree anHiyiKaa, nocKoawcy aHOMaaua a j = 12;24° h a 2 = 2;44°. 3aTMeHHa hmmh 
mccto y npoTHBonojioacHbix yaaoB, nocKoabKy npHpameHHe cpennero apryMeHTa mHporhi 
3a HHTepaaji At ~79880 d Meacay 3aTMeHHHMH Aco' = co^At ~ 2935x360° + 160°. 

64. Echh nea 3aTMeHHa ynoBjicTBopaicrr aerupeM oJxipMyjiHpoBaHHhiM Bbiuie ycjioBMaM 
(c.128 h kommcht. 54) 3a HOunoMemieM ycnoBHa 6), KOTopoe 3aMeHaerca Ha 
npoTHBononoacHoe (3aTMeHHa npowcxoflax y nporHBonoao*HMX y3aoB jiyHHOH op6htm), 
to aaa hhx moxcho 3anHcaTb cooTHomeHHe (pwc. 4.11) 

AT = AZ + ZH + Hr = 180°, 

rac AZ = AA + AZ = x + I Cj I — paccroaHHe peHxpa aramHicaa Z oraocHTeabHo 
Bocxonamero y3/ia A b momcht t ^; ZH = eo^Af — npHpameHHe cpeaHero apryMeHTa 
iijHpoxbi 3a HHTepBaji At = t 2 - Hr = Er - HE = (x - I c 2 1) — paccroaHHe neHxpa 
onHitHKJia H OTHocHTenbHO HHCxonamero yana T b momcht * 2 ; x = AZ = TE — 
paccroaHHe JlyHM ox yaaoa ee op6htm b momchtm cpeflHHx 4>a3 3aTMeHHH t { h t 2 - 
riToaeMeH cooTBercTBeHHo h3xohht Cj = —0;59°, = — 0;13°, ZH = 160;4°; t3khm 
o6pa30M, HMeeM cooTHOineHHe 

(x + 0;59°) + 160;4° + (x - 0;13°) = 180°, 

OTCiOHa x = 9;35°, AZ = 10;34°, Hr = 9;22°. 

65. O reoMexpHMecKOM MeroHe BMqncaeHHa npocra<i>epe3a, hjih ypaBHeHna aHOMaann 
c xax 4)yHKu.HH aHOMajiHH a, cm. kh.III, rn.5. 

66. flaHHMii <t)parMeHT npeacraBaaex eaHHCTBeHHoe H3BecTHoe HaM CBHaeTeabCTBO o 
rwnnapxoBOM onpeaeaeHHH paflnyca arnmnicaa r h oKciteHTpHCHTera e ayHHoit op6htm. 
OflHaKO npHBeneHHMe riroaeMeeM MHCJia, no-BHHHMOMy, nocaaceHM; ohh nepeBbiHHCJieHhj 
HroaeMeeM h k TOMy xe c norpeuiHocrbio. flx.TyMep noKa3aji, mto Hinnapx npH 
onpeaeaeHHH napaMeTpoB ayHHoit op6hth Hcnoab30Baa 3Ha«ieHHe paflHyca necJiepeHTa 
R = 3438 p (BMecro R = 60 p , Hcncuib3yeMoro riroaeMeeM), Koropoe no3HHee mm h 3 xohhm 
b cpenHeBeKOBoii hhhhhckoA acrpoHOMHH [Toomer, 1973]. OcHOBaHHeM naa noHo6Horo 
neaeHHa, no-BHHHMOMy, cayxHT npeanoaoxceHne o tom, hto paflHyc moxcho H3MepHTb 
b Tex ace enHHHpax, mto h oKpyacHOCTb. IlocKOabKy OKpyacHOCTb coaepacHT 360 nacreH, 
noaaraa a = 3;8,30, h3xohhm R = 360°/2a = 57; 18° = 3438' [HAMA, p.299-300]. Ecan 
npoH3BecTH aeaeHHe tohho, noayqaeM R: e = 3144 : 327% = 60 : 6; 15,11..., h cootbct- 
CTByiomee 3HaqeHHe c max = 4;59°; 3122% : 247% ~ 60 : 4;45,21..., h c max = 4;33°. B 
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nocjienHeM othouichhh coraaane co 3HaneHneM c max = 4;34°, iiphbcqchhhm IlToaeMeeM, 
6yfleT nojiHHM, ecjiH bmccto 3122 Vi B3arb 3112 Vi [PA, p.211, n.62], Hcnojib30BaHHe 
rimnapxoM «Byx pa3HHX oTHomeHHii r/R h e/R CBHaeTeabCTByeT, bo3moxho, o ero 
HeyBepeHHocrH b nocroaHCTBe bcjihkhhh paanvca annuHKaa hjih axcueHTpHCHTeTa; cm. 
no 3TOMy nOBOfly [HAMA, p.315]. 

BeaHHHHa e = 6; 15 p 6biaa npmiaTa b HecoxpaHHBmewca KHHre rnnnapxa «0 pa3Mepax 
h pacCTOHHHHX (CoaHija h JlyHH) », BMaepxxy H3 KOTopoii npHBOflHT Ilann b ero 
KOMMeHTapnax k «AabMarecTy» [Rome, 1931, p.68; Toomer, 1967]. 

67. HeH3BecTHo, koto b A3hhom caynae HMeeT b BHay FlTojieMeH. 

68. IlpoTHBopemiBHH pe3yabTar, noayneHHHH rnnnapxoM, o6ycaoBaeH, coraacHo 
IlTo^eMeio, He norpemHocraMH Ha6jirofleHHH, a omH6KaMH BHHHcaeHHM caMoro nmnapxa. 
Hto6h y6eflHTbca b otom, oh onpeaeaaeT momchth cpchhhx (J>a3 xaamoro H3 mecTH 
Hcnoab30BaHHux rnnnapxoM ayHHux 33tmchhh b cpeaHCM coaneHHOM b peMeHH Ha 
MepHawaHe AaexcaiwpHH h HaxoflHT no cbohm Ta6anuaM cootbctctb y ioihh e 3HaieHHa 
flOjiroTH CoaHna h JlyHH A^. 3aTMeHHe cnKTaerca Ha6aroaeHHHM tohho, earn 
Bbmo^HHeTca cooTHomeHHe A Q — A^ = ± 180°. CoBnaaeHHe reopHH h flannux Ha6aiofleHHH 

cnyxHT 3«ecb KpHrepweM hcthhhocth Ha6aroaeHHH. YKa3aHHoe cooTHomeHHe tohho 
BHnojiHaeTca aaa xaaworo H3 mecTH 3aTMeHHii Hinnapxa (coraacHo riToaeMeio, 
norpemHOCTb He npeBoexoflHT 0;4°, Ha caMOM aeae — 0;6°), hto no6yflHao P.HbiOTOHa 
npeanoaaraTb noaaeaxy [Hbtomon, 1985, c.124 h caea. ]. OflHaxo BHHHCJieHHbie 3HaneHHa 
HHrepBajiOB Me*ay 33tmchhhmh He coraacviOTca c tcmh, KOTopue ncnoab30Baa THnnapx. 
riTOjieMeft He iiphboaht noapoOHHx bhhhctchhh, oflHaxo HaiiaeHHbie hm 3hhhchhh 
HHTepBanoB Meawy 33tmchhhmh aaiOT b nepBOM caynae e ~ 5;16 p , bo btopom 
r « 5; 13 p , T.e. b&bhhhhh, 6ah3xo coraacyiomneca c noayneHHHM hm cbmhm 3H3hchhcm 
r = 5;15 p [HAMA, p.317-318]. IlocaefflHee o6cTOHTeabCTBO 3acTaBaaeT Taxace no«03peBaTb 
3«ecb HeKOTopyro noaromcy no« xeaaeMHft pe3yabraT. 

69. -382, ACKa6pb 23; 3to h «Ba cneayionmx Ha6mofleHHa hmoot abohhvio 
flarapoBKy — b acrpoHOMHHecKOM xaaeHaape MeTOHa, b kotopom Hcnoab30BaaHa> mcchum 
rpaawaHcxoro a<J)HHcxoro xaaeHaapa [Toomer, 1974], h no ape Ha6oHaccapa. Moxcho 
3axjnoHHTb noaTOMy, hto <opa Ha6oHaccapa» npHMeHaaacb rpenecKHMH acrpoHOMaMH 
yace bo BpeMeHa Tnnnapxa. 3«ecb «co ctopohh aeTHero Bocxoaaa, T.e. c ceBepo-BOcroxa; 
cm. Taxace Ta6aHuy b xommcht. 25. 

70. Rji a xaaworo H3 mecra 3aTMeHHft nroaeMeii HaxoflHT - . a) cpeflHee coaHenHoe 
BpeMa t q cpe«Heii cj>a3H 33TMeHHa b AaexcaHapHH; 6) cootb ctctb v iomH e 3HaneHHa 
hcthhhoh aoaroTH CoaHna h JlyHH A 0 h A^, cpaBHeHHe xoropHx no3BoaaeT oueHHTb 

xanecTBO Ha6aioaeHHH. PaccMOTpHM BHHHcaeHHa riToaeMea Ha npnMepe nepBoro 
33TMeHHa. 

flaTa 33TMeHHac Ha6oHaccapa 366, tot 26; BpeMa Hanaaa 3aTMeHHa: 5^ ce30HHoro 
naca nocae noayHOHH. 

1. npnOaHaceHHaa aoaroTa CoaHqa (kh.III, ra.2, 6): 


A t A ic 

360 y 272; 28° 

5 y 358;47° 

25" 24;38° 

— 17 h 0;42° 


At ~ 365 y 25 d 17 h 656;35° 


265;15° 


921;50°- 201;50° 
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PaccTOHHHe ot anorea: k = 201;50°; ypaBHeHHe c = 0;55°; cpenHaa flcuiroTa 
J Q = ic + X a = 267;20°; hcthhh3h flojirora X Q =ic +A a + c = 268;15° = 28;15° CTpe^ibita. 

2. ripoflo^xHTMbHocTb hoto b paBHOfleHCTBeHHHX nacax Ha nmpoTe BaBHJioHa 
(cooTBCTCTByeT niHpoTe Pofloca, me M = 14V^ h ) ana ycTaHoaneHHoro 3HaieHHa 
A q = 28; 15° CTpe^bi;a. no Ta6jiHi{e kh.II, tji. 8 HaxoflHM BpeMeHa Bocxoaa ayr 3 kjihiithkh 
b rpaaycax bpcmchhi 

p (28; 15° CTpe^ibua) = 286;47°, 
p (28; 15° B^H3HeuoB) = 69;24°. 

Pa3Hocrb bpcmch Bocxofla: Ap = 217;23°. 
npOflCUIXHTejIbHOCTb HOTO B paBHOACHCTBCHHbiX TOCaX 

= 14;30 = 14i/2 h (TeKCT: 14% h ). 
fljiHHa oflHoro ce30HHoro «iaca bo bpcmchh&x rpaaycax 
= 18;7° (TexCT: 18°). 

3. McTHHHoe BpeMa Havana 3aTMeHHa b BaBHuiOHe (earn npHHHTb mrojieMeeBO 
3Ha«ieHHe wia ce30HHoro «iaca 18°) 



hjih 18V 5 h nocre noJiyflHa, hto cooTBeTcrayeT 17^5» h node ncwyflHa b AjieKCamapHH, 
CTOTaa ot noJiyflHs. 

4. no^ywiHTejibHocrb_3aTMeHHH b paBHoaeHCTBeHHMX nacax: 

a) AHOManHa JlyHu a b momcht nanajia 3aTMeHHa (Ta6jiHne kh.IV, tji.4): 

At A a 

360 y 258;44° 

5 y 83; 35° 

25 d 326;37° 

17 h 9;15° 

3/4 h 0;25° 

At = 365 y 25 d 17V4 h 678;36° 

268;49° 

a m 947;25° -* 227;25° 

6) HcTHHHaa nacoBaa CKopocrb «BH*eHHa Jlyma v ( mu ycTaHoaneHHHX nara h 
B peMeHH Tj (kh.VI, tji.4, kommcht. 12). no Ta&mue JiyHHoro HepaBeHCTBa (kh.IV, 
TJI.IO) HaXOflHM 

c (227;2 5°) = + 3;55°, c(228;25°) = + 3;58°, 

Ac = c(a + 1°) - c(a) = 0;0,3, 

v t = 0;32,56° + 0;32,40°Ac = 0;34,34°/A. 

b) nTcwieMeii He npHBOflHT HaSnioaeHHyio BejiHTOHy 3aTMeHHa; edH npHMeM 
m = 2", to no Ta6jiHnaM kh.VI, tji.8 HaxoflHM 
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^ = 0 : 16 , 59 °, ^ = 0 : 19 , 9 °, q(a) = 0 ; 49 , 30 ; 


3 JioHrau;Ha JlyHhj b HaiaabHuft momcht t ( : 

V' = Va + fo p ' ” %') 9{a) « 0 ; 26 ; 13 °. 


OTCiofla noJiyjviHTejibHOCTb 3aTMeHH» 

At _ 13 7 _ 89 h 

X-TI ^- 0 ’ 82 ’ 

a o6mas npoflo/ixHTejibHocTb 

At = l, 6 h (b TeKcre: 1 Vi h ). 


Ecjih npHMeM m = 1", to aHajiormmbie bhhhcjichhh aaioT At = 1,18 h . 

6. HcTHHHoe co^He*iHoe BpeMs cpe/iHeH $a3bj 3aTMeHHH b BaBiuioHe 
Tj + ^ - 18% h + W 1 = 191/3 h , 

b AjieKcanapHH 

19V 3 h - Ve h = 18i/ 2 h ; 

HHTepBaji ot HaaajibHoit anoxn nmaeMeeBbjx Ta6;iHu A t = 365 y 25 d 18 I /2 h hcthhhofo 

BpeMeHH. 

7. CpeflHee coaHe*moe bpcmb cpeaneii (J)a3H 3 aTMeHna onpeflejiaerca no (JxjpMyae 
KOMMeHT. 76 kh.III. CooTBercTBeHHo HaxoflHM b momcht Tj + -j- cpeflHioio acwiroTy 
Comma (kh.III, tji. 3) X 0 = 267;25°; HCTHHHyio aoaroTy = 268;20°; npaMoe bocxox- 
aeHHe a = 268; 11°. OTcroaa 

A? = At + (« - 335; 8°) - (I - 330;45°) = At - 3;37° « 

* At - V 4 h = 365 y 25 d 18V4 h cpeflHero BpeMeHH. 

8. HcTHHHbie aoaroTH CoaHua h JlyHw b momcht cpeaHeit <J>a3H 3aTMeHHa: 


At 

AXq 

A2« 

Aa 

360 y 

272;28,32° 

136;37,23° 

258;44,52 

5 y 

358;47, 3 

286;53,51 

83;35,37 

25 d 

24;38,27 

329;24,34 

326;37,28 

18 h 

0;44,21 

9;52,56 

9;47,55 

V4 h 

0; 0,37 

0; 8,14 

0; 8, 9 

Al = 365 y 25 d 18>/< h 

656;39 

762;57 

678;54 


265; 15 

41 ;22 

268;49 


k= 921;54° - 20l;54° 
c = +0;55° 

A 0 =«+c+A a = 268;19°= 

= 28; 19° Orpeabua 

X { =804;19°-84;19° 

A^ = A^+c ” 88;l5°= 

= 28; 15° BjiM3HeuoB 

a = 947;43°- 227;43° 
Otciofla c = 3;56°. 


CooTHomeHHe A o =A (C + 180 ° b yKa 3 aHHbtft rnnnapxoM momcht BhjnoaHaeTca c 
TOHHOCTbio ao 0 ; 4 °. Moxcho noaroMy yTBep*aaTb, ocHOBWBaacb Ha Ta 6 jiHuax IlTOJieMea, 




KoMMewnapuu k mute numou 


527 


hto Ha6jiK>fleHHe, 3a(J)HKCHpoBaHHoe b pa6oTe Hmnapxa, npoH3BeaeHo toiho. TaKoro 
pofla BuiHcneHHfl aomhh 6bum npoH3BOflHTbca b xaacaoM H3 mecTH caynaeB. 

71. -381, HioHb 18; «ot toikh aeTHero BOCxoaa», T.e. ot ceBepo-BOCTOxa; cm. Taxace 
TaPamiy b KOMMeHT. 25. 

72. Ha caMOM aeae pa3Hocn> hcthhhhx hcwitot Coaima h JlyHH, ecan npoH3BoaHTb 
BHTOOieHHH no Ta6/mnaM nroaeMea, cocraBjiaeT 3«ecb 0;6° [HAMA, p.317, n.15]. 

73. -381, flexa6pb 12/13; aaaee ilToaeMeit yTBepacaaer, a to 3aTMemie Hanaaocb <aa 
2Vi iaca ao noayHoiH*, T.e. *iepe3 3Vi ce30HHbix iaca nocae ee Haaaaa. Hto6h 
ycrpaHHTb 3 to npoTHBopeane, K.MaHHUHyc npeaaaraeT wHTaTb <})pa3y «no HCTeieHHH 
■lerapex nacoB [hohh ]» xax «xoraa aeTBepTbift aac Hacrynmi* [HA I, 249 Anm. c) ]; 
flx.TyMep npeaaaraer apyroe npowTeHHe: «xoraa Tpn naca [hohh] npomao» (3aMeHaa 
<5 Ha y); bo scex MaHycxpiniTax, oanaxo, ctoht 5 [PA, p.213, n.68[. Cm. Taxace 
TaPanpy b KOMMeHT. 25. 

74. B HeKoropHx pyxonncax ctoht 175;8° — HHcao, npHHHToe reA6eproM [Hei I 
344,5], ho HcnpaB/ieHHoe K.MaHHiyiycoM h flac.TyMepoM [HA I, 250; PA, p.213, n.70]. 

75. -200, ceHTa6pb 22; cm. Taxace Ta6jiHuy b kommcht. 25. 

76. Ha caMOM aeae pa3Hocrb hcthhhhx aoaroT Cojmua h JlyHH, earn BHaecrb 
180°, cocraBJiaer 3«ecb 0;2° [HAMA, p.317, n.15]. 

77. 3to hhoio ctoht b pyxonncax [Hei I 345,12]. Haeaep, oaHaxo, cwraeT, hto 
era Heo6xoflHMO ncnpasHTb Ha «54» (ncnpaBaeHHe npHHsrro K.MaHHUHycoM [HA I, 
252]), nocxoabxy roa b iyiKae Kaannna HaaHHaeTca c JieTHero coJiHitecroaHHa, h, crano 
6HTb, arc 3aTMeHHe h npeabiaymee aoaacHH nonaaaTb b oaHH roa [Ideler, 1806, 
p.216—217 ]. flac.TyMep, oanaxo, ocraBaaeT «55», noaaraa, hto rnnnapx, kotophh 
H cnoab30Baa enmeTCXHik xaaenaapb b paMKax pHxaa Kajinnna, naHHHaji roa «e c 
aeTHero coaHu,ecroaHna, a c 1 xora; b otom caynae 55-ft roa 3axBaTHBaer 2-e h 3-e 
33TMeHHa h 3 aaHHoii tpoAkh [PA, p.214, n.72]. 

78. -199, MapT 20; cm. Taxace Ta6a*my B kommcht. 25. 

79. Ha caMOM aeae pa3Hocrb hcthhhhx aoaroT JlyHH h CoaHpa, ecaa BHHecrb 
180°, cocraBHaa 3aecb -0;3°, T.e. ona Ha 0;4° MeHbme noayneHHoft IlToaeMeeM [HAMA, 
p.317, n.15]. 

80. -199, ceHTs6pb 12; cm. Taxace Ta6anny b kommcht. 25. 

81. fleHCTBHTeabHaa pa3HOCTb hcthhhhx aonroT CoaHu,a h JlyHH cocraBaaeT 3aecb 
0;3° [HAMA, p.317, n.15]. 

82. HcxaaceHHaa b rpenecxoM Texcre dppasa «h Ha noaoBHHy c TpeTbio h aeorroH 
nacTbio* BOCcraHOBaeHa flac.TyMepoM. Ilpn TaxoM npoHTeHHH pa3HOCTH b peMeHHHx 
HHTepBaaoB IlToaeMeH h rnnnapxa cocraBaatOT 

II - I: 65/e h - 6 h = 5/ 6 h = Vi h + i/ 3 h ; III - II: lV$ h - % h = M/i5 h = Vi h + i/ 3 h + Vi 0 h 
[PA, p.215, n.75; HA I, 253, Anm. c); Toomer, 1973]. 

KHHrA n JIT AS 

1. Penb HaeT 06 OTxpHToil IlToaeMeeM ayHHoft 3Bexu,HH, ynoMHHaBineitca Bbime, 
cm. kh.IV, ra.5, c.109 h kommcht. 15 x toh ace xHHre, a Taxace kh.V, ra.2-3. 

2. IIpHMepH noao6Hbix Ha6ax>aeHHii, BHnoaHeHHHX rnnnapxoM h IlToaeMeeM, 
npHBOaaTca b kh.V, ra.3, 5, kh.VII, ra.2. 

3. HHcrpyMeHT, onncaHHuit b HacToameit raase, H3BecreH b coBpeMeHHoit aHTepa- 
Type noa Ha3saHHeM «apMHaaapHaa c$epa». Ha3BaHHe, Hcnoab3yeMoe IlToaeMeeM 
(aoxpoXdPov opyavov), 03HaHaer 6yxBaabHO «HHCTpyMeHT ana B3araa [noaoaceHHH ] 
3Be3a». 3 tot HHcrpyMeHT, no-BHaHMOMy, 6ua H3BecreH yace nranapxy. IIomhmo 
I lToaeMea, ero onncaHHe npHsoaHT Taxxe llann b xoMMeHTapnax x XHHre V 
«AabMarecTa» [Rome, 1931] h Ilpoxa b «rHnoTe3ax» [Manitius, 1909]. CoBpeMeHHaa 
pexoHCTpyxuHa HHcrpyMeHTa, ocHOBaHHaa Ha CBeaeHHax aHTHHHHX asiopoB, sunoaHeHa 
A.Pomom [Rome, 1927]. IIpHHnHn aeftcTBHa, xoHCTpyxTHBHHe oco6chhocth h tohhocthhc 
xapaxTepHCTHKH HHcrpyMeHTa paccMOTpeHH Ha cobpcmchhom ypoBHe M.IO. IIIeBqeHxo 
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H BjionapMHKOM [UlemenKO, 1988, (1) h (2); Wlodarczyk, 1987]. Hcropwo apMmuiapHoii 
cc|)epbi ot aHTHMHOCTH ao spcMCHM Thxo Bpare cm. b [Nolte, 1922]. 

4. CxeMaTHqecKoe H3o6paaceHHe apMmuiapHOH ct})epbi Ha pwc. 5-A cooTBercTByer 

peKOHCTpyiatHH A.PoMa h M.IO.IUeBqeHxo. B xeaapaTHbix cxo6xax b Texcre yxa3aHH 
HOMepa xpyroB h oceii HHcrpyMeHTa, npHHaTbie Ha pwc. 5-A, me KOJibu,o 7 npeacTaBaaeT 
mHCT pyMeHTajibHyio 3KjiHnTHKy; xoabu.0 2, xecrxo cxpenaeHHoe c 7 new npaMHM 
yraoM, — xoaiop cojiHu,ecToaHHH; cncTeMa xoaeu, 1-2 xpenHTca anaMerpaabHo npoTHBo- 
nonoxHbiMH ocbmh d — d k xoabuy 3, ycraHOBaeHHOMy BHyTpw HenoffBH>KHO 
3aKpenjieHHOro b iuiockocth He6ecHoro MepnanaHa KOJibu,a 4\ BpameHwe xoabu,a 3 BHyTpw 
4 n03B0JiaeT cOBMemaTb ocb d — d c ocbio Mwpa. K xoabuy 2 ocbmh e - e (b 3a3ope 
MejKffy KOWbu,aMH 4 h 2) xpenarca Ko.ibu.0 5, npe«Ha3HaqeHHoe ana BH3HpoBaHHa Ha 
OnOpHOC CBCTHjlO, H OflHOBpeMeHHO KO.IbU.0 6 (BHyTpH KOJieil I H 2) Win H3MepeHHH 
LUHpoThi; Ha BHyTpeHHeii noBepxHOCTH Koabua 6 coocho c hhm ycraHOBjieHO xoabu,o 7, 
Hccymcc BH3Hpbi b — b. MHCTpyMeHTaabHaa oxannTHxa 1 h xpyr uiHporu 6 hmciot 
uixaabi win cqHTbiBaHMa 3HaqeHHH aoarorbi h uiHpoTbi. Ha xoabu,e 4 Taxxe, BepoaTHO, 
HMejiacb ojKajia win ycraHOBKH 3aBHcamero ot uiHpoTbi Mecra Ha6aioaeHHa HaxaoHa och 
d-d, o KOTopoii FlTOJieMeH He ynoMHHaer. rio coo6meHHio ITanna, awaMeTp BHeuiHero 
xpyra 4 cocraBjisui npH6aH3HTeabHo oahh jioxoTb (~44,4 cm), a BeanqHHa XBaaparaoro 
ccacHwa xpyra — 1/30 aoxTa (~1,4 cm) [Rome, 1927, p.82]. H3o6pa>xeHHe 

apMH.mapHOH ccj)epbi rimneMea, BbincuiHeHHoe b ToqHOM MacuiTa6e, cm. b [UleenenKo, 
1988, c.170, pnc. 1 ]; TaM ace paccMOTpeHbi npo6aeMbi, CBH3aHHue c rpaaynpoBxoH inxaa 
hHCT pyMCHTa. HoMepa xpyroa apMHaaapHoft c^epw Ha p«c. 5-A cooTBeTCTByiOT npHHBTWM 
b yKa3aHHOii pa6ore M.IO.IUeBqeHKO. 

5. JXnn opHCHTHpoBaHHa HHcrpyMeHTa, coraarao MeroaHxe IlToaeMea, TpeOyerca 
3 HaTb npeaflapHTeabHO aoarory onopHoro cBemaa (CoaHua, Jlynu nan 3 Be 3 flu) b momcht 
H a6wK3jieHna. ycraHaBjiHBaa bhcujhhh xpyr 5 Ha cooTBercTByiomee aeaeHHe uixaabi 
HHCTpyMeHTaabHoH axannTHxH 7, noBopaqHBaeM cHCTeMy xoaeu. 7-5 Boxpyr och 
d-d , hc MCHaa hx OTHOCHTeabHOro noaoxeHHa, ao Tex nop, noxa onopHoe cBemno 
hc oxaxecTca b naocxocTH xpyra 5 h oaHoapeMCHHo xpyra 7. noaoxeHne HHCTpyMeH- 
TaabHOH oxaHnTHKH / b 3tot MOMeHT coBnaaaer c noao*eHHeM He 6 ecHoii axannTHXH, 
a Hyab iuxaaw win oTcqera aoarorbi — c Hanpa&ieHHeM Ha Toqxy BeceHHero 
paBHOaCHCTBHB. 

OpncHTHpOBaHHe HHcrpyMeHTa no CoaHuy bo3moxho h 6e3 npeaBapHreabHoro 
onpcacacHHa coaHeqHoH aoarorbi. JXji a 3Toro Heo 6 xoaHMo BpamenHCM Boxpyr och 
d — d coBMccTHTb naocxocrb xoabua 5 c HanpaBaeHHeM Ha CoaHu,e h 3 aTeM, Bpamaa 
CHCTeMy BHyTpcHHHx xoaeu Boxpyr och e — e, ao6nTbca aHaaoraqHoro pe3yabTaTa aaa 
HHCTpyMeHTaabHOii oxaHnTHXH. IlToaeMeH, no-BHaHMOMy, 3Haa 06 stoh bo3mo>khocth 
opHCHTHpoBaHHa acrpoaaOHH [PA, p.219, n.4; p.224, n.ll], 

6. ByxaaabHO «pacnoaoxeHHoro Haa 3eMaeib>; nocxoabxy u,eHTp apMHaaapHoii cc})epH 
npcacTaBaacT uchtp 3eMan, OanaeaHiiiee x raa3y HaOaioaaTeaa BH3npHoe oraepCTHe 
6yacT noaTOMy «noa 3eMaen», a eMy npoTHBOnoaoxHoe — «Haa 3eMaeii» [PA, p.219, 
n.6 |. 

7. PaccMaTpHsaeMaa xHHeMaTHqecxaa Moaeab npH3BaHa o&bacHHTb Hapaay c nepaHM 
ayHHWM HcpaacHCTBOM Taxxe obckuhio. OcHOBaHHeM aaa ee BBeaemia cayjxaT aaHHbie 
Ha 6 ax)acHHH, noxa3waaiomHe, qro: 1) b cH3Hraax BTopoe HepaBeHCTBO (T.e. pa3HOCTb 
MC*ay Ha 6 ax)acHHbiM H BbiqHcaeHHbiM npn noMomn npocroH 3nHu,HxaHqecxoH Moaean 
noao>xeHHaMH JlyHbi) paBHO Hyaio; 2) b xsaapaTypax oho MHHHMaabHO, Han paaHO 
Hyax), ccan JlyHa HaxoaHTca b anoree Han b nepnree annuHxaa; 3) a xaaapaTypax 
oho MaxcHMaabHO, ecan JlyHa Ha anHuHxae otctoht ot anorea (nepHrea) Ha 90°; 
4) BcanqHHa BToporo HepaaeHCTBa nponopuHOHaabHa BeanqHHe nepaoro ayHHoro 
HcpaacHCTaa. Ha 6 ax>aeHHHe oco 6 chhocth aBHxeeHHa JlyHbi, coraacHO IlToaeMeK), mojkho 
o 6 bacHHTb, npeanoao>KHB, hto paccroaHHe ueHTpa annuHxaa OTHOCHTeabHO Ha 6 aK)aaTeaa 
h3mcH aeTCH c TcqeHHeM apeMeHH Tax, hto oho MaxcHMaabHO a CH3Hn<ax h MHHHMaabHO 
a xaaapaTypax. 

Hto 6 w yaoBaeraopHTb nocaeaHeMy Tpe 6 oBaHHio, IlToaeMeH 3aMeHaeT aecJ»epeHT, 
ueHTp xoroporo coanaaaer c peHTpoM axannTHXH, xax oto npHHHTO a nepaon ayHHOit 
Moaean (cm. xoMMeHT. 23 x xh.IV), axcueHTpoM, no xoropoMy nepeMemaerca ueHTp 
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aimumuia. IIjiockhh BapnaHT paccMaTpHBaeMoii mcwhih (6e3 yiera HaxaoHeHHa ayHHOii 
op6hth) npeacTaBjieH Ha phc. 5-B, rae O — neHTp 3 kjihhthkh (MecTOHaxo*aeHHe 
Ha6moaaTeaa), M — neHTp SKcueHTpa, AMOP — jihhhh anew 3KcneHTpa (rae A — 
anoreii, P — nepHreii), C — ne»rp amniHicna, OY — nanpaBaeHHe Ha TOixy BeceHHero 
paBHOfleHCTBHH. B MOflejiH IlTcuieMea peaaH3yiOTCH Henape paBHOMepHHx BpameHHa (tph 
H3 HHX npOHCXOflHT BOKpyr neHTpa 3KJIHnTHKH O H OflHO — BOKpyr neHTpa SnHUHKJia 
C): 1) njiocKocTb axcneHTpa Bpamaerca xax ejjHHoe neaoe Boxpyr tohkh O b o6paTHOM 
HanpaBJieHHH co cxopocTbio ABHJxeHHa v3aoB Up — u^; 2) JlyHa Ha anmiHicae Bpamaerca 
BOKpyr C b o6paTHOM HanpaBJieHHH co CKopocrbio 
npnpameHHa aHOMajiHH w ; 3) neHTp armnHKJia Ha 
3KcueHTpe Bpamaerca BOKpyr O b npaMOM HanpaB¬ 
JieHHH co CKopocrbio npnpameHHa apryMeHTa mnpoTH 
t Up,; 4) jiHHHa anew axcneHTpa Bpamaerca BOKpyr 
O b o6paTHOM HanpaBJieHHH co cxopocrbio 2u^ — Up. 

BpameHHa, npoHcxoflamwe BOKpyr neHTpa axjiHnTHKH 
O, OTCHHTHBaioTCH ot HanpaBJieHHH OY, cHHTaiome- 
roca HenOflBHJKHHM. OTCIOfla CKOpOCTb flBHJKCHHH 

neHTpa anmiHxjia oTHOCHTejibHo OY coct3bht u ^ — 

- (cop — atj) — (Uy BejiHHHHa yrjia CO A H3MeHHerca 


CO CKOpOCTblO 


Up + (2 0)^ - Up) = 2a)^, TaK hto neHTp 
ojihh Mecan ABaxjihi OKa3HBaerca b 



anoree (b CH3Hrnax, xoraa ajiOHraiyia JlyHH rj = 0 h 

rj = 180 °) h flBaxflhi b nepHree (b XBaapaTypax, xoma rj = 90 ° h ^ = 270 °) axcneHTpa. 
Tpe6oB3HHH Ha6jiioaeHHft, t 3 khm o6pa30M, nojiHOCTbio BbinojiHCHbi. B caMOM aejie, b 
CH3Hrnax paccTOHHHe neHTpa annnHXJia ot neHTpa 3 kjihiithkh OC - OA - R, Kax 3T0 
HMeer Mecro b npocroH anHnHXJiHnecxoii MoaejiH, h noaTOMy ajih onHcamia jibh^chhh 
JlyHH no aoarore aocraTOHHO OflHoro HepaBCHCTBa Cj (c 2 = 0 ). B XBaapaTypax 
OC = OP = R - 2e h cooTBercTBeHHO c 2 = 0 , xoraa JlyHa HaxoflHTca b anoree hjih 


nepHree anHiyucjia (« = 0 hjih a = 180°), h c, = c 7mnv , xoraa JlyHa Ha annnHKJie 
otctoht ot anorea (nepHrea) Ha 90° (a = 90°, hjih a = 270°) , npn stom 3H3kh Cj h 


c 2 coBnaaaiOT. 

CoraacHO c<Jx>pMyjiHpoBaHHOMy caMHM UrojieMeeM npuHirnny xHHeMaTHnecxoro 
MOfleanpoBaHHa, BHOHMaa HepaBHOMepHOCTb ABHJxeHHft cBenia aojuxHa npeacraBaHTbca 
npn noMOmn paBHOMepHHx KpyroBux abh*chhh. Ho paBHOMepHUM 6yaer TaKoe KpyroBoe 
ABH*eHHe, Koropoe paBHOMepHO oTHocHTeabHO neHTpa xpyra (kh.III, ra.3, c.85). OaHaxo 
b aaHHOii MoaejiH aror npHHnnn He BHnojiHaerca. U,eHTp annnHKJia C aBHacerca 
HepaBHOMepHO OTHocHTeabHO neHTpa aecJjepeHTa M. AHaaornnHoe HapymeHHe HMeer 
Mecro b luiaHerHoit Teopmi ITToaeMea, b Tax Ha3HBaeMoft Moaejm c 3 kb3htom, cm. 
kh.IX, ra.6 h KOMMeHT. 33 k kh.IX. 

BcecropoHHHii aHaaH3 nTOaeMeeBOH MOaean abhjkchhh JlyHH cm. b [Hdejibcon, 1975, 
c.209-214; Hb/omon , 1985, c.155-159; Heuze6aypp, 1968, c.189-190; HAMA, p.84-88; 
SA, p.184-189; Petersen, 1969]. 

8. Ilocae caOB «nepeHOCHT anoreii SKcpeHTpa b A» h3mh onymeHH caoBa «h 
onHCHBaer Boxpyr neHTpa Z aKcnemp AH», xax He HMeiomne CMHCaa; b caMOM aeae, 
EA He HBaaerca paanycOM 3KcneHTpa h Bpamaerca BOKpyr E. Ilo mhchhio flac.TyMepa, 
oniHOxa BneceHa b Texcr npn nepeiracHBaHHH [PA, p.221-222, n.83]. 

9. IlTOaeMeii (JxjpMyaHpyer Tpn ycaOBHH, kotophm aoaacHH yaOBaeTBopaTb Ha6aio- 
aeHHH JlyHH, Hcnoab3yeMHe aaa onpeaeaeHHa BeaHWHHH Bxoporo HepaBeHcraa: 1) b 
MOM eHT Ha6aioaeHHa JlyHa aoaacHa HaxoaHTbca Ha paccroaHHH oxoao 90° ot anorea 
nan nepnrea annnHKaa (b stom caynae aHHHa «Ha6aioaaTeab—JlyHa* xacaerca anHamuia 
h OTKaOHeHHe JlyHH ot cpeaHero noaoxeHHa MaxcHMaabHo); 2) JlyHa aoa*Ha HaxoaHTbca 
b KBaapaTypax (paccroaHHe neHTpa aiunyiKaa ot Ha6aioaaTeaa npn stom MHHHMaabHO); 
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3) napajuiaicc JlyHH no aoaroTe aoaxeH 6 hiTb paBeH Hyaio; nocaeaHee ycaoBHe 6 yaeT 
BunojxHeHO, Koraa JlyHa HaxoaHTca b HauBhicmeft Towe 3 kjihiithkh, r«e Kpyr bhcoth, 
npoxoflamHH aepe3 CBenuio, nepnenaHKyaapeH amimiTHKe, h KacaTeabHaa k amnurnuce 
napaJuiejibHa /ihhhh ropH30HTa; b 3tom caynae BHflHMaa h HCTHHHaa aoaroTH JlyHH 
paBHH. IlpH 3TOM p33H0CTb MCXfly H3MepeHHOH flOJirOTOH JlyHH H BHMHOieHHOH no 
Ta 6 aHijaM c noMombio ToabKo nepBoro HcpaBCHCTBa aaeT MaKCHMyM BToporo HcpaBCHCTBa 
c 2max' Haxo*aeHH» c 2max aocTaroaHo oaHoro Ha 6 aioacHHa JlyHH b KBaapaTypax, 

yaoB/ieTBoparamcro nepeaHCjrcHHHM ycaoBHSM, OffHaxo IlToaeMeH npHBOflHT «Ba t3khx 
H a 6 aioflCHna, npoH3BeaeHHHX FHnnapxoM h hm cbmhm. 

10. 139, (fceBpaab 9. AHaaH3 Ha 6 aio;ieHna cm. b l Britton , 1967, p.142-143, HbiomoH, 
1985, c.151 h caea. ]. 

11. Tpn yxa3aHHHe bcjihhhhh noayneHH, BepoaTHO, Ha ochobc Ha 6 aioaeHHH. Bo 
bchkom cjiyaae, ohh oraHqaiorcs ot 3HaqeHHH, bhhhcjichhhx no Ta 6 anuaM nmaeMea: 
aoarora CoaHua X Q = 318;44° (hhjkc riiwieMeii npHBOflHT HeBepHO onpeaeaeHHoe hm 

3HaieHHe A Q , coBnaaaiomee c Ha 6 aioaeHHHM), aoaroTa KyabMUHHpyromeft tohkh 
axjiHnTHKH A (A/) = 242;35° (npaBaao onpeaeaeHHa 3 toh bcjihhhhh no h 3 bccthoh A 0 , 
reorpac})HHecKOH nrapore h BpeMeHH cm. kh.II, ra.8-9). 

Bume noKa3aHO (cm. kommcht. 5), hto HHCTpyMeHTajibHaa axaHnTHKa acTpoJia6HH 
Moraa opHeHTHpoBaTbca no CaiHuy 6e3 npeaBapHTeabHoro onpeaeaeHHa cojihchhoh 
flOJiroTH, xax Toro Tpe 6 yeT ofimaa MeroaHKa, H3aoxeHHaa b kh.V, ra.l. Bepoarao, 
HMeHHO 3 tot cnocofi opneHTnpoBaHHa npHMeHsuica b aannoM cayqae. flx.TyMep, OffHaKO, 
cqHTaeT, «rro BeaHHHHa A Q He Ha 6 aK>aaaacb, a 6 Hjia npeaBapnTeabHO BH«racaeHa [PA, 
p.224, n.ll ]. 

12. IlapaJuxaKc no aoarore paBeH Hyjno, eaiH xpyr bhcoth, npoxoaamHH aepe3 
CBeTHJio, nepneHflHKyaapeH amiHnTHKe. 3 tot yroji, comacHO mctoahkc IlToaeMea, moxho 
H aHra no Ta 6 jiHnaM b kh.II, ra.l3 no TpeM napaMeTpaM: nrapore Mecra Ha 6 aroacHHa, 
aoaroTe cooTBe-rcTByiomeH tohkh ammnTHKH h paccroaHHio aroit tohkh ot MepuzjHaHa, 
BHpaxceHHOMy b paBHoaeHCTBeHHHx qacax. B aaHHOM cayqae nrapora cooTBeTCTByeT 
napaaaean HiixHero Eninra; aoarora = 219; 40°; paccroaHHe xe ot JlyHH ao 
MepHflHaHa nponopnnoHajibHo pa3HOCTH «BpeMeH Bocxo«a» KyabMHHHpyromeH tohkh 
3 KjinnTHKH h JlyHH h onpeaeaaerca no cfcopMyae A t = 0;4 h [a{M) - «(I) ], rae aoarory 
KyabMHHHpyiomeH tohkh HaxoaHM no aoarore CoaHua h BpeMeHH Ha 6 aioaeHHH 
A(A/) = 4° CTpeabua, a a{M) = 241;58° h a(<[) = 217; 11° no Ta&ume b kh.II, ra. 8 ; 
orcioaa At ~ l;39 h k 3anaay or MepaaHaHa (b TeKcre: ~li/ 2 h ). BeanqHHy yraa, 
o6pa30BaHHoro KpyroM bhcoth h xpyroM 3KJinnTHKH, HaxoaHM aaaee no Ta 6 aHU,aM kh.II, 
ra.l3 aBOHHoii HHTepnoaapHeH no BpeMeHH h no aoarore. rioayqeHHoe 3HaaeHHe 
(83;5°) 6aH3Ko k 90°, h noaroMy, Kax cHHTaeT n-roaeMeH, JlyHy moxho cqHTaTb 
HaxoaameMCa b HaHBHcmeii tohkc axjiHnTHXH, rae aoaroraaa cocTaBaaiomaa napajuiaxca 
paBHa Hyaio h, b pe3yabTaTe, BHaHMaa aoarora JlyHH paBHa hcthhhoi! aoarOTe. 
O.Heiire 6 ay 3 p, oaHaKo, noKa 3 aa apyrHM cnoco 6 oM, hto b aeiicTBHTejibHocTH yroji Mexay 
KpyroM bhcoth h 3KJiHnTHKH cocTaBaaeT 3aea> 80;33°, o 6 n#Hft napajuiaxc 0;46°, a 
napaaaaKC no aoaroTe 0;8° [HAMA, p.91-92]. 

13. B aaHHOM cayqae ypaBHeHHe BpeMeHH E = 0. 

14. BHHHcaeHHH npoH3BeaeHH BepHo, 3a HcmnoqeHHeM 3HaaeHHa hcthhhoh aoaroTH 
Coaima; no Ta 6 anuaM kh.III, ra.3, 6 HaxoaHM k = 250;57°, c = +2; 17°; orcioaa 
A q = 3l6;27°; A Q = 318;44°. 

15. -127, aBrycr 5; b pyxonncax HOMep roaa b nniuie Kaannna o 6 o 3 HaaeH xax 
50 (v'), ho eme Haeaep noKa 3 aa, «ito ero Heo 6 xoaHMo H3MeHHTb Ha 51 (va') [ Britton , 
1967, p. 132—134; HAMA, p.92; Ideler , 1806, S.217-218; PA, p.224, n.13; HbtomoH, 
1985, c.152 ]. 

16 . IlepeBoa flx.TyMepa: «CKopocrb 6 biaa TaKoit, Kaxoit oHa aoaxHa 6 HTb b aeHb 
241 » («The speed was [that of day] 241 », vum 6 yxBaabHo «HcTHHHoe cyToaHoe aBHxeHHe 
6 huio 241 - m »). Hhcjio 241 3aecb 03HaaaeT, no-BHaHMOMy, He rpaaycH, KaK npHHaro b 
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nepeBOflax M.H.BecenoBCxoro h K.MaHHiyiyca (nocaeaHHii HHTepnpenipyeT ero xax 
aHOMajiHio h HcnpaBJiaer «241* Ha «259» [HA I, 266]), a HOMep aha b TaOjmpax ana 
HaxoxmeHHa hcthhhoto nonoxeHHa JlyHH no aonrore 3a nepnoa 248 flHeii (~9 
aHOMajiHCTHaecKHx MecapeB), h3bccthhh no xnHHonHCHHM HcroaHHxaM [ACT, III, p.131, 
N» 190] h ynoMHHaHHaM b aHTHHHOH jiHTepaType [HAMA, p.810; Jones, 1983; PA, 

р. 224, n.14]. 

17. llpH onpeseneHHH ypaBHeHHa bpcmchh aonymeHa omH6xa; npaBHJibHoe 3HaaeHHe 
E a= 0;16 h [HAMA, p.92-93]. 

18. Ha6jno«eHHe rnnnapxa moxct 6hiTb Hcnonb30BaHO ana onpeaeneHHH bcjihhhhu 
nyHHoro HopaBCHCTBa, noTOMy *jto BhinojiHaiOTca TpH ccJjopMynupoBaHHHe Bume (cm. 

с. 139 h KOMMeHT. 9) ycnoBHa: 1) JlyHa HaxoanTca b KBaapaType ffj = 86;15°) no aaHHHM 
THnnapxa h no BHWHcneHHaM caMoro nroneMea; 2) JlyHa HaxoanTca Ha paccToaHHH 
oxono 90° ot anorea 3nmjHxna (a = 257;47°) no BHHHcneHHaM nmneMea; 3) napannaxc 
JlyHH no aonroTe paBeH Hyaio, xax yTBepncaaeT rnnnapx h hto noaTBepacaaeT Taxxe 
npoBepxa IlTOaeMea (BHWHcneHHa He npHBOaaTca, ho ohh 6e3ycnOBHO npoH3BoaiuiHCb, 
o weM CBHaeTeabCTByeT ynoMaHyToe 3HaaeHHe aoaroTbi xynbMHHHpyiomeH tomxh 
axnHnTHXH A(M) = 9° Tenbija). PacaeTH O.HeHreOayapa noxa3anH, mto Tpeibe ycaoBHe 
3aecb Taxxe BhinonHeHO [HAMA, p.92]. 

19. OnpeaeaaeTca aejinnnna axci^eHTpHCHTCTa nyHHoft op6hth e, T.e. paccroaHHe 
pempa axcueHTpa ot peHTpa axnnnTHXH no oTHomeHHio x paanycy. PaHee 6bino 
noxa3aHo, <jto earn npHHaTb paa»yc axnHnTHKH AE = R = 60 p , to paaayc annipiKna 
T© = r = 5;15 p , MaxcHMaabHoe ypaBHeHHe b xBaapaTypax c max = 7;40° = ©ET. B 
xBaapaTypax peHTp annpHxna coBnaaaeT c nepnreeM axcuempa h paccroaHHe ao Hero 
ot peirrpa axnmiTHXH ET = R - 2e. H3 TpeyronhHHxa ©Er b to xe BpeMa HaxoaHM 

ET = — = 39;22 p . OTcroaa paccroaHHe ao nepHrea R — 2e = 39;22 p , axcpeHTpH- 

CHTeT e = 10; 19 p h paanyc sxcpeHTpa R — e — 49;41 p . 

rioayieHHHH pe3yabTaT no3BonaeT opeHHTb H3MeHeHHe reopeHTpHaecxoro paccroaHHa 
ao JlyHH, xax ero aaeT Teopna nroaeMea. HanfSonbiuee bo3moxhoc paccroaHHe 
^max = R + r — 65; 15 p , HaHMeHbmee •^ min = A — 2e — r = 34;7 P , a hx oTHomeHne 
^max ' ^min 88 ^:1. ® TaxHx npeaeaax aonacHH H3MeHHTbca bhahmuh anaMCTp nyHHoro 
ancxa h napannaxc JlyHH, wro, oaHaxo, He BHnoaHaeTca b aeHCTBHTejibHOCTH. nroneMeii, 
TeM He MeHee, HHrae He ynoMHHaeT 06 stom npoTHBopeaHH, xoth TpyaHo aonycTHTb, 
mto oh ero He 3aMeraa. HecoBepmeHCTBO nyHHoii MoaenH rironeMea 6uno ycrpaHeHO 
no3aHee b cxeMe aBoifHoro annpHxna, BnepBHe 
BCTpewax)meftcH a TpaxTaTe H6 h am-IIIaTHpa (XIII— 

XIV bb. h.3.), a b eBponeiicxoH acrpoHOMKH — y 
KonepHHxa [Roberts, 1957; KonepnuK, 0 Bpa- 
meHHHX, xh.IV, ra.3, 8-9; Hdejibcon, 1975, c.214- 
215; Heueefayap, 1968, c.191-192; Neugebauer, 1968 
(2); HAMA, p.88]. 

20. lloaoxeHHe tohxh A oicaeTa cpeaHeii aHO- 
MajiHH a Ha anHUHXJie (pnc. 5-C) OnpeaeaaeTca 
nHHHeii BCA (Taxoft, mto OM = OB = e), xoropaa 
ae coBnaaaeT c nmnieH OCA', npoBeaeHHOH H3 
pempa paBHOMepHoro BpameHHa O aepe3 peHTp 

annpHxna C. JIhhhh BCA HaxaoHeHa x OCA', h p hc . 5 _c 

b 3tom cMHcne anHpHxn HMeeT «HaxnoHeHHe», hjih 

«npocHeBCHC» (apooveyaiq). BenHwHHa «HaxnoHeHHa» xapaxTepH3yeTca yraoM ACA'. AHa- 
nonniHHH TepMHH Hcnonb3yeTCH FlToaeMeeM Taxxe b TeopHH ayHHHx 3aTMeHHH (xh.VI, 
rn.11-13, xoMMeHT. 122) b apyroM 3HaaeHHH. 

21. Ot BenHHHHH yraa ACA' —8 (pnc. 5-C). 
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22. B npefluaynoix rjiaBax paccMOTpeHO ABHxeHHe JlyHH no flonroTe b ch3hthhx h 
KBaflpaTypax; b HacroameH rnaBe HCCAeAyeroa 3 BH*eHne b oxTaHTax, xor«a BeAHaHHa 
yflBoeHHOH anoHraijHH 2rj ~ 90°. Taxon nopaflox paccMOTpeHHa noBTopaer, no-BHAHMOMy, 
nyn>, npoiineHHHH TnnnapxoM, Ha 6 AsoaeHHfl xoroporo pHTupyer IlTOJieMeH. 

IIoAOxeHHH JlyHH, bhhhcjichhhc npn noMomH btopoh jiyHHOH moacjih, He 
corJiacyxjTca b oxTamax c Ha6;noAeHHhiMn noAoxeHHHMH. Cornacne MexAy TeopeTHae- 
cxoh cxeMoii h Ha6jnoaeHHeM 6y«eT AOCTHrayro, earn H3MeHHTb nopanox oroaeTa cpeflHeii 
aHOMajiHH a Ha 3imu,muie. Otchct cjieayeT bccth ot ToaxH A anHijHKna (cm. phc. 5-C) 
Taxon, aro akhkh AC nepecexaeT ahhhio ancwn axcijeHTpa AP Bceraa b oahoh h toh 
xe Toaxe B, npnaeM BO = OM = e. Cootbctctbchho roaxy A IlToneMeH HaaHBaeT 
«cpeflHHM anoreeM» b OTjiHane or «HCTHHHoro anorea*, onpeaenaeMoro HanpaBneHHeM 
OC H3 peHTpa MHpa. BejinaHHa pacxoxneHHa A a A’ Ha anminKne 3aBHCHT ot anoHraiyiH 
JlyHH rj\ OHa MaxcHManbHa b oxraHTax h paBHa Hyjiio b cH3Hrnax h XBaapaTypax. IIpH 
3 tom JlyHa Ha annijHxjie ABHxeroa HepaBHOMepHo OTHOCHTenbHO HCTHHHoro anorea A'; 
noaTOMy HyxHo pa3AHaaTb cpeamoio aHOMannw a(A CL) h HCTHHHyio aHOMajiHio JlyHH 
a(A'CL), cm. HH*e xh.V, rn.6. 

23. Peab hact 06 oxTaHTax; MaxcHManbHoe paccroaHHe ot HadmonaTena no JlyHH 
b MO«enH nmaeMea HMeeT Mecro b cn3nranx, mHHHMAA bHoe — b XBaapaTypax, 
cpeflHee — b oxTaHTax, cm. xommcht. 19. 

24. B 3tom nonoxeHHH Hefionbmoe H3MeHeH«e aHOMaAHH naeT MaxcHManbHoe 
npnpameHHe aoaidth. 

25. Peab hact, no-BHAHMOMy, 06 apMmuiapHOH c(}>epe, onncaHHe xoropoft Aano b 
xh.V, rn.l. ZIx.TyMep, oAHaxo, nonaraeT, aro Twnnapx Mor Hcnojib30BaTb Taxxe 
AHOnTp — HHCTpyMeHT, OnHCaHHHH TepOHOM, XOTOpHH Taxxe n03B0AHA H3MepHTb 
yrjiOBHe paccroaHHa MexAy CBeninaMH Ha 6 onbmHx xpyrax He 6 ecHOH ctjjepn [PA, p.227, 
n.20; Ban-dep-Bapden, 1959, c.145; HAMA, p.845 ]. 

26. -126, Mail 2; aHajiH 3 Ha 6 jnoAeHHa cm. b [ Britton , 1967, p. 134; Hbrnmon, 1985, 
c.152 h cneA- J. 

27. HaiiAeHHaa rnnnapxOM nonpaBxa 3a napajuiaxc 6nH3xa x 3HaaeHHio, onpene- 
AeHHOMy no Ta 6 jiHpaM riTOAeMea, p x ~ 0; 15,53° [HAMA, p.92]. 

28. H3MepeHHHe rnnnapxoM BeAHaHHH 1 0 » h BHaHCAeHHHe caMHM IlTOjieMeeM 

3HaaeHHH X Q , h a HcnoAb3yiOTCH 3aTeM aah onpeneneHHH noAoxeHHa Ha 3nnpnKJie 

ToaxH A oTcaeTa cpeAHeii aHOMaAHH. TeoMeTpHaecxHe napaMeTpH moacjih, axc- 
AeHTpHCHTeT e- 10; 19 p h paAHyc annuHKjia r = 5;15 p caHTaxyrca npn stom 3aaaHHH- 
mh. IlToneMeH nocAeAOBaTeAbHO hoxoaht: 1) paccroaHHe iiem-pa anHumcna ot Ha6nioAaTe- 
ah BE (cm. pnc. 5.4); 2) pa3HOCTb hcthhhoh h cpeAHen JlyHH c = HBE = 

3) yron ©BH, (JmxcHpyiomHH paccroaHHe JlyHH Ha annijHKAe oraocHTenbHo hcthhhofo 
neparea 0; npn atom oxa3HBaeroa, aro HanAeHHoe noAoxeHHe JlyHH He coBnanaeT c 
BHancAeHHHM no Ta6AHuaM cpeAHHx abhxchhh, ecnn OTcaeT bccth ot hcthhhofo anorea 
Z; 4) noAoxeHHe Ha 3nnu,nKJie «cpeaHero nepnrea» M; 5) 0Tpe30x EN, oroexaeMHit 
Ha ahhhh ancHA axcuempa npoAOAxeHHeM paAHyca anHHHxna, npoxoAamero aepe3 
«cpeAHHit nepHreH». Yxa3aHHHe BHancneHna ilroneMeH npoH3BOAHT abaxah no AByM 
Ha6nioAeHHHM Tnnnapxa, BnnoAHeHHHM b oahh h tot xe roA, h nonyaaeT b xaxAOM 
cnyaae NE = EA = e. Kax h bo mhothx Apyrwx CAyaaax, 3Aecb, no-BHAHMOMy, npocroTa 
h acHOCTb reoMeTpHaecxoH moacah hmcah aah IlTOAeMeH 6oAbmee 3HaaeHHe, aeM crporoe 
corAacoBaHHe ee napaMeTpoB c Ha 6 AioAeHHaMH. I1oapo6hhh aHAAH 3 BHaHCAHTeAbHoit 
npoueAypn cm. [HAMA, p.88—91; SA, p.189-195 ]. KpHTHaecxHH aHAAH3 HcnoAb3yeMHx 
Ha6AMAeHHH h BHaHCAeHHii riTOAeMea c roaxH 3peHHa bo3moxhocth hx noAroHXH Ana 
noAyaeHHH Tpe6yeMoit BeAHaHHH EN cm. b [Hbrnmon, 1985, c.152-163]. 

29. -126, HMAb 7; aHAAH 3 Ha 6 AioAeHHa cm. b [Britton, 1967, p.135; Hbrnmon, 1985, 
c.153, xoMMeHT. 3]. 
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30. EjiH30CTb Hyjiio aojiroTHOH cocrauraiomeH napaanaicca noflTBepxaaeTca bhhhc- 
jieHHflMH O.HeiireOayapa h P.HbicrroHa [HAMA, p.92; Hbiomon, 1985, c.153, 
kommcht. 3 ]. 

31. fljia yKa3aHHoro MOMeHTa bpcmchh (620 y 286 d 3A / 3 h ) no TaSanuaM kh.IV, rji.4 

HaxoflHM = 147;7°, = 333; 1°. Coraacne c aaHHhiMM nroaeMea 6yaer MMeTb Mecro, 

ecjin B03bM€M He cpeflHee, a hcthhhoc coaHeqHoe BpeMa; b 3tom cayaae A^ = 
= 147; 18°, a € = 333;12°. OnmOxa 3aMeTHo bjihact Ha kohchhuh pe3yabTaT, He 
mckjiiomcho noaTOMy, mto OHa hocht HeaiynaftHbiH xapaxTep [PA, p.230, n.23; Hbiomon, 
1985, c.1631. 

32. ripaBHjibHoe 3HaqeHHe: 1;12 x 120/5;15 = 27;25,43. nroaeMeH, no-BHflHMOMy, 
ncnojrb30Baji 3aecb oTHomeHue He 1; 12, a 1; 12,22; nocjieaHee hhuio aaeT 27;34,5, h 
oho xc noayqacrea b npeamecTByiomHx BhiHHCaeHHflx: 2;59 X 46;31 /120 [PA, p.232, 
n.24 |. 

33. PcMb HfleT 06 onpeae.ieHHH bcjihmhhm jiyHHoro HepaBeHCTBa c = A { — A { b 
npoH3BanbHbiH momcht BpeMeHH t. IlapaMeTphi reoMeTpHHecKOH MoaejiH (3KcneHTpncnTeT 
e = 10; 19 p , pa^Hyc OKCuempa R — e = 49;41 p , paflwyc annuHiuia r = 5;15 p ) h BejiHHHHH 
CpCflHHX aBMXCCHHH A ? , 5, tj = X^~ X Q (lVI.4, KH.IV) CHHTaiOTCa 3aaaHHblMM. 

PaccMaTpHBaerca npHMep onpeaeaeHHa c ana MOMema BToporo Ha6;iiofleHHa rnnnapxa 
(-126, HKvib 7), ncnojib3yeMoro b rji.5. ITrojieMeM nocaeaoBaTeabHO HaxoawT (pnc. 5.5): 

1) rcoueHTpMMecKoe paccroaHHe ueHTpa 3nnuHKJia p = BE (onpeaejiaerca b rji.5) ; 

2) paccToaHHC BN ueHTpa anauHKjia or tomkm N, (JjMKcwpyiomeH Ha 3 nHu.nKjie 
noaoxcHnc «cpcflHero anorea» M; 3) paccroaHHe no aHOMaJiMM «cpe«Hero anorea» M 
ot «MCTMHHoro anorea» Z (ZBM = 0 ); 4) yixwi ZBH; 5) 3/ieMeHThi TpeyroabHHKa 
HAE m Ha mx ochobc AEH = c. IIoapoCHee cm. [HAMA, p.93; SA, p. 193—195 ]. BeaHHHHa 
c = 1;26°, onpcaeaeHHaa reoMeTpHaecKH, coBnauaeT c oueHKoft, nonyqeHHoii paHee Ha 
ochobc H3MepcHHii rnnnapxa. 3ro coBnaaeHHe HMeeT BaxHoe 3HaqeHHe «aa o6ocHOB3HHa 
npaBHjibHOCTM reoMeTpHaecKOH MoaeaH h npHHHTbix b Hen napaMeTpoB, ho oho xe 
cTaBHT noa coMHeHHe aocroBepHOCTb HadnioaeHHH, npHBeaeHHhix nroaeMeeM, h 
BMnOJIHCHHMC HM BhlMMC/ICHMa. B 3TOH CBH3H CM. [HblOmOH , 1985, c. 159—163 ]. 

34. Kh.IV, ivi.IO. 

35. ApryMCHT b croa6uax 1 h 2 MOxeT HMerb Tpa 3HaaeHHa: 1) yaBoeHHoft aaoHrauHH 
2 rj, onpeaeaaioineH paccroaHHe ueHTpa anHuHKaa ot anorea axcueurpa; 2) hcthhhoh 
aHOMajiHH a, aaiomeH noaoxemie JlyHbi Ha anHiuuuie oTHOCHTeabHO HCTHHHoro anorea 
(oTCMHTbiBaeTca b o6paTHOM HanpaBJieHHH); 3) HCTHHHoro apryMenra mupona a>', 
onpeacaaiomero nojioxeHHe JlyHbi b iuiockocth ee op6htu OTHocwTejibHo Ha«6ojiee 
ccbcphom toukh. 3HaaeHHa (JiyHKUHH b HHTepBajiax 0 + 90°, 270° + 360° apryMenra 
aaioroa acpe3 6°, a b HHTepBaae 90 * 270° nepe3 3°. 3HaaeHHa (JjyHKUHH, 
cooTBCTCTByiomHe npoMexyroHHbiM 3HaaeHHaM apryMeHTa, onpeuejiarorca jihhchhoh 
HHTcpnojiauHCH. 

36. B 3-m croji 6 ue npHBeueHH pa3H0CTH c 3 = a — a nojioxeHHH HCTHHHoro h cpenHero 
anoreeB Ha anHuHiuie (yroji 6 Ha pnc. 5-C) KaK (JjyHKUHa y«BoeHHOH 3 jioHrau«H 2 rj. 

37. B 4-m croji 6 ue flaerca HepaBeHCTBo c 4 = A ? - X Q KaK (JjyHKuwa hcthhhoh 
aHOMajiHH a npH ycyioBHH, qro 3iihuhkji HaxoflHTca b anoree 3KCueHTpa (JlyHa b 
CM3MniHx); (JjyHKuHH c 4 coBnaaaeT c HepaBeHCTBOM c,, onpe«ejieHHOM b kh.IV, tji.10. 

38. B 5-m cron 6 ue npHBOflHTca pa3Hocrb c 5 = c 2 — c 4 Mexay 3HaaeHHaMH HepaBeH¬ 
CTBa, Kor«a anHUHKJi HaxoflHTca b nepnree (c 2 ) h anoree (c.) aKcueHTpa (cootbctctbchho 
JlyHa b KBaupaTypax h b CH3HrHax) KaK (J)yHKuHa hcthhhoh aHOMajiHH a. B nepHree 
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IJpujioxeHUJt 


OTHomeHHe paccToaHHa ot Ha6aK>aaTena ao ueHTpa annuHxaa k paanycy annuHxaa 

R - 2e 39;22 p 60 - 

—-— = — - = -g- h cooTBeTCTByiomafl BeanuHHa c 2max = 7;4(r. 

39. BeanaHHa ayHHoro HepaBeHCTBa aaa npoMexyTOUHHx 3HaueHHii aaoHraunn, xoraa 
JlyHa He HaxoaHTca b ch3hth«x hjih KBaapaTypax, onpeaeaaerca, coraacHo IlToaeMeio, 
no npaBHay, axBHBaaeHT ho My cJ>opMyae c(2rj, a ) =c 4 (a) + c b (2rj) x c 5 (a), rae c fi — 
K 03 cfxt)nuneHT HHTepnoaaitHH, npHBeaeHHHft b croa6ue 6 TaOanuH xax (JjyHKuna 
yABoeHHOH anOHraumi 2 rj. B CH3Hrnax = 0 h, caeaoBaTeabHo, c = c 4 (a), b KBaapaTypax 
c ft = 1 h c = c 4 (a) + c s (a), ana npoMexyTOHHHx 3HaaeHHft 2rj HMeeM 0 < c < 1, h 
aeftcTByeT npHBeaeHHaa BHme (JxjpMyaa [HAMA, p.94]. 

40. llpHBOflHTCa npHMep BHUHCaeHHa xo3<}x})HuHeHTa c 6 aaa cayuaa rj = 60°. Flo 

- C mJ^ ~ C 4 max 

onpeaeaeHHio, c 6 (2tj) =- 1 —, rue c max (2^) — MaxcHMaabHoe ypaBHeHHe npn 

C 5,max _ 

npoH3BojihHOM 3HaaeHHH aaoHraunn rj, c 4 max = 5;1° — MaxcHMyM HepaBeHCTBa b 
CH3HrHax, c 5 max = 7;40° — MaKCHMyM HepaBeHCTBa b KBaapaTypax. Una cayuaa 
rj = 60° onpeaejiaeTca paccroaHHe ao ueHTpa annuHxaa p = EB = 43;43 p h no HeMy h 
H3BecTHOH BejiHMHHe r = 5; 15 P HaxoaHTca c max (120°) = 6;54°; OTCioaa, coraacHo nprae- 
aeHHoft Bbirne <Jx>pMyae, c 6 (120°) = 0;42,38 [HAMA, p.94-95]. 

41. Kh.I, ra.14. 

42. Ha6aioaeHHa, o kotophx ynoMHHaeT IlToaeMeft, nacTHwHO npHBoaaTCa b kh.V, 
ra.12, c. 156—157. 

43. ToaHOCTb onpeaeaeHHa BeanaHH b Tadanue cocraBaaeT b 6oabmHHCTBe cayaaeB 
±0;0,1; oaHaKO HMerorca HcxaKweHHa. Tax, norpemHoerb b c 3 cocraBaaeT -3 + -4 
eaHHHUH nocaeaHero pa3paaa -aaa 3HaueHHii apryMeHTa 123-129, 147-155 h 171-177. 
BeaHMHHhi c 5 aaa 3HaueHHii apryMeHTa 6-54 npeBHmaxrr TOHHbie Tax, xax 6yaro ohh 

BhiMHcaaaHCb npn OTHomeHHH p 1 2e ~ (bmccto 0,133). TowHocrb onpeaeaeHHa 

(ao BTopux mecTHaecaTHx) H36uTOMHa, Tax xax norpemHoerb no cpaBHeHHio c 
hcthhhhm 3HaueHHeM 3auacTyio HMeeTca yxe b nepBOM pa3paae; Bepoarao, noaTOMy b 
« noapy»iHHx Ta6aHuax» b otom croadue ocraBaeH Toabxo nepBuft pa3paa [PA, p.237, 
n.30]. 

44. Kh.IV, ra.3-4. 

45. HcrHHHaa aHOMaana onpeaeaaeTca no npaBHay, axBHBaaeHTHOMy (J>opMyae 
a = a + c 3 , ecaH 0° S 2rj < 180°, 

a = a - c y earn 180° <2rj< 360°. 

46. floaroTa JlyHH b npoH3BoabHhiH momcht BpeMeHH t onpeaeaaerca coraacHo 
(Jx>pMyae A^ = X 4 ± c, rae A^ — cpeaHaa aoaroTa, c — ayHHoe HepaBeHCTBo; 3Hax 
HepaBeHCTBa 3aBHCHT ot 3HaueHHa hcthhhoh aHOMaann a. 

47. B 7-m croadue npHBeaeHhi 3HaaeHHa ayHHOH ninporu KaK (JjyHKnHa HCTHHHOro 
apryMeHTa nmpoTH, onpeaeaaeMoro coraacHo tjxjpMyae a>' =c5' ± c, rae aJ' — cpeaHHft 
apryMeHT mapoThi, c — noaHoe ayHHoe HepaBeHCTBo. 

48. PaccMOTpHM aaa npraiepa onpeaeaeHHa aoarorn h ranporhi JlyHH JlToaeMeeM 
(kh.VII, ra.3). 

I. floaroTa h mHjxrra ueHTpa JlyHH b momcht coeaHHeHna JlyHH c kdxhoh aacTbK) 
Ilaeaa (kh.VII, ra.3, c.220). 

flaTa: Ha6oHaccapa 840, th6h 2/3; cpeaHee coaHeaHoe BpeMa 534 h ao noayHoan 
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(92, H 0 fl 6 pb 29). fljia yKa3aHH0it fla™ HaxoflHM b&hhhhhh cpe«HHx nojioaceHHit JlyHH 
(kh.IV, rji.4): 



X 

5 


7 

*0 

41 ;22° 

268;49° 

354; 15° 

70;37° 

810 y 

37;24,6 

222; 10.57 

217;37,21 

234; 19,54 

18 y 

168;49,52 

156;56,14 

156;50, 9 

173; 12,26 

ll y 

343; 10,28 

255;54,22 

195;50,39 

345;50,56 

120 d 

141; 9,57 

127;47,52 

147;31,19 

22;53,22 

l d 

13; 10,34 

13; 3,53 

13; 13,45 

12; 11,26 

6 h 

3;17,38 

3; 15,58 

3; 18,26 

3; 2,51 

l/4 h 

0; 8,14 

0; 8,10 

0; 8,11 

0; 7,36 

839 y 12l‘W 1 

748;32,49° 

A = 28;32° 

1048;6,26° 
a = 328 ;6° 

1088;44,50° 

co' = 8;45° 

862;15,31° 

7 = 142;15,31° 

27 = 284;31° 


B croji6ue 3 Ta&rtHUH kh.V, rji.8 HaxqmiM «HaxjioHCHHe» 3nHu.HK.7a c 3 (2rj) = -10;35°. 
OTCiofla HCTHHHaa aHOMa^na a = a + c 3 = 317;31°. Bepa b KauecTBe apryMeHTa 
3HaweHHa hcthhhoh aHOMajiHH h yflBoeHHOH ajiOHrauHH 2rj, HaxoflHM cootbctctbchho 
croji6eu 4 — c 4 (a) = 3; 10°, 

croji6eu 5 — c 5 (a) = 1;36°, 

CTojifieu 6 — c ft (2^) = 0; 19,23. 

Orciofla BejiHuHHa jiyHHoro HcpaBCHCTBa 
c = +(c 4 + c 5 X c 6 ) = +3;41°, 
flouroTa JlyHH 

A = X + c = 32; 13° <b Texcre 33;7°), 

HCTHHHHH apryMCHT UIHpOTH 

(O' = w' + c = 12;26°. 

3HaaeHHa mapoTH naer crou6eu 7: 

= +4;53° (b TeKcre +4;50°). 

Cm. Taicxe [HbtomoH, 1985, c.234; PA, p.335, n.70]. 

II. JJojiroTa h uiHpoTa ueHTpa JlyHH b momcht coe«HHeHHa JlyHH co 3Be3«OH fi Sco 
(kh.VII, tji. 3, c.222). 

ZlaTa: Ha6oHaccapa 454, (fcacxJiH 16/17; cpe«Hee cojiHeuHoe BpeMa 3 Vs b nocjie 
nojiyHOHH (-294, «eKa6pb 21). Onpe«&rcaeM cpe«HHe ncuioxeHHa JlyHH (Ta6jmua kh.IV, 
tji.4): 



X 

a 

a' 

7 

(0 

41;22° 

268;49° 

354;15° 

70;37° 

450 y 

260;46,43 

323;26, 5 

320;54, 5 

10; 11, 3 

3 y 

28; 8,18 

266; 9,22 

86; 8,21 

28;52, 4 

30 d 

35:17,29 

31;56,58 

36;52,49 

5;43,20 

15 d 

197;38,44 

195:58,29 

198;26,24 

182;51,40 

15 h 

8;14, 6 

8; 9,56 

8; 16, 6 

7;37, 9 

l/6 h 

0; 5,29 

0; 5,26 

0; 5,30 

0; 5, 4 

453 y 45 d 15V6 h 

571;32,49° 

1094;35,16° 

1004;58,20° 

305:57,20° 


X = 211 ;33° 

a= 11 ;35° 

co' = 284;58° 

7 = 305;57° 

27 = 251;54° 
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npiULOXCeHUJl 


«HamiOHeHHe» 3nnunKaa (croa6eu 3, Ta&mua kh.V, ra.8) 
c 3 =-13;3°. 

OTCIOfla BCJIHUHHa HCTHHHOH aHOM3JIHH 

« = a + c 3 = 1;32°, 

BCJIHMHH3 JiyHHOro HfipaBCHCTBa 

croji6eu 4 — c 4 (a) = 0;7°, 

CTOji6eu 5 — c g (a) = 0;4°, 

CTOJi6eu 6 — c fi (2rj) = 0;36,14, 
c = -(c 4 + c 5 X c^) = -0;9°. 

Orcioaa flojirora JlyHhi 

A = X + c = 211;24° (b TeKcre: 211;15°), 

HCTHHHHH apryMCHT UIHpOThI 

(O’ = S' + c = 284; 49°. 

IIlHpora JlyHH (Ta&rtHua kh.V, tji. 8, croaOep 7) 

/3(«o') = +1;17° (b tckctc +1;20°). 

Cm. TaKxe [Hbtomoh, 1985, c.234; PA, p.337, n.82]. flpyrae npHMepn, noacHaiomHe 
npHHflTyio b «AabMarecre» npopeaypy aaa onpeaeaeHHa aonroTH h ujHpoThi JlyHH, cm. 
b [HAMA, p.96-97; PA, p.652 ]. 

49. SKeueHTpHHecKaa Moa eat> aBnxeHHa JlyHH coBnaaaeT c npocroft anHiyreaHiecKOH 
Moaeawo b cH3HrHax, Koraa cpeflHHH ajioHrauHH rj = 0 hjih 180°. 0«HaKo 3aaaaa 
npeflBHHHOieHHa BpeMCHH h o6cTOHTe;ibCTB bhahmocth 33TMeHHH CB«3aHa c onpeaeaeHHeM 

MOMCHTOB HCTHHHHX CH3HFHH H HCTHHHHX 3nOHraiJHH CcWIHUa H JlyHH. 
CojiHeaHHe 33TMeHHa, HanpHMep, oaeHb ayBCTBHTeabHH k H3MeHeHHHM paccroaHHH ot 
H a6moaaTeaa «o JlyHH. TpeOyerca noaTOMy noKa3aTb, hto H3MeHeHHa, KOTopHe bhocht 
3KCueHTp, He bjihhiot Ha TOHHOCTb pacaeTOB, cbh33hhhx c 33TMeHHaMH. 

Btopoh saxHHH acneKT npofiaeMu HMeeT MeToaoaorHaecKHH xapaKTep. Ilpa 
onpeaeaeHHH cpeaHHx CKopocreft «BH*eHHa JlyHH h hx 3HaaeHHH b HaaaabHyio anoxy, 
a Taxxe paanyca anHimxaa FlToneMeH Hcnoab30Baa ayHHue 33TMeHna b cogjjhhghhh c 
npocToli anHuHKJiHaecKOH MOflenbio. Heo6xoanMo noxa3aTb noaTOMy, a to nepexoa k 
SK cueHTpHaecKoli Moaean He Banner Ha BeanaHHH 3 thx napaMeTpoB. IIoapofiHee cm. 
[HAMA, p.98-99 ]. 

50. H3 TaOjiHpH kh.V, ra.8, croaOita 3 caeayeT, a to Handoabniee pacxoameHHe Ha 
anHiyncae HCTHHHoro h cpeflHero anoreeB c 3max = 13;9°. 3 toh BeanaHHoft moxho 
npeHeOpeab, Koraa JlyHa HaxoaHTca Ha anniyiKae Ha paccroaHHH ±90° ot anorea, TaK 
KaK OHa He h3mchht 33MeTHo BeaHHHHy HepaBeHCTBa. 

51. riToaeMeit aHaaH3HpyeT ase 3KcrpeMaabHHe CHTyaiyra, Koraa SKCueHTpHaecKaa 
Moaeab aaeT MaKCHMyM pacxoacaeHna c npocroH anHuHKJiHaecKoii Moaeabio npn 
onpeaeaeHHH momchtob hcthhhhx CH3Hrnii. 

B nepBOM cayaae JlyHa HaxoaHTca b KBaapaTypax anmyiKna Ha paccroaHHH okoho 
±90° ot anorea, npnaeM BeanaHHa cpeaHeft aaoHraiyiH MaxcHMaabHa. IloCKoabKy sto 
33TMeHHe, A G = A^ h rj = X^ - A Q = c Q — c^. MaxcHMaabHaa aaoHrapHa cooTBeTCTByeT 
MaKCHMyMy BeaHHHHH c Q - c { = rj = 5;1° + 2;23° = 7;24°. Bo btopom cayaae JlyHa b 
MOMeHT 33TMeHHa pacnoaoxeHa b nepnree anHitHxaa, rae A^ = X^ (orcioaa = 0) h 
HaHOoabmaa aaoHraana rj = c Q = 2; 23°. 

52. TaKHM o6pa30M noKa3aHo, hto: 1) paccroaHHe ot HaOaioaaTeaa ao JlyHH 
(p = BME = 59;36 p BMecro p = EA = 60 p ) cymecraeHHO He H3MeHHaoCb; 2) HepaBeHCTBo 
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B03pocjio Ha 0;2°, hto 3kbhb3jxchtho (eaiH npaHaTb aaa cpeflHecyTOHHoro npwpameHHa 
3jioHrau.HH BCJiHHHHy v £~ V Q ~ 12 °/d * Vi °/h) BpeMeHHbft pa3HocrH 0;4 h = i/i6 h . 

53. OTHomeHHfl cropoH b noaofiHHx TpeyraabHHxax ZBS h BAN (p«c. 5.9): 
BZ : ZS = BA : AN a BZ : BE = BA : BN. 

54. Kax h b npeflbwymeM cayaae, 3aecb noxasaHO, aro: 1) paccroHHHe ot 
Ha6jiKwaTe^a ao JlyHH (p = BE = 59;58 p BMecro p = AE = 60 p ) ocraaocb npaxTHaecxa 
He«3MeHHhiM; 2) HepaBeHCTBo B03pocao Ha BeaaaaHy Ac = 0;4°, mto axBHBaaeHTHo 
BpeMeHHbft pa3HOCT« 0;8 h « V& h . 

55. Kh.IV, tji.1 h KOMMeHT. 2, pac. 4-A. 

56. 06oCHOBaHHe aroro noaoxeHHa cm. b kh.V, tji.15. 

57. OnacaHHe npoueaypu rnnnapxa ana HaxoxaeHaa paccToaHHH ao CojiHya h 
J lyHH coaepxHTCa Taxxe b xoMMeHTapnax Ilanna k cooTBe-rcrByiomeMy Mecry 
«AjibMarecra». Ilann namer: «Tax rannapx, coMHeBaacb He ronbxo b tom, xaxoBa 
BejiHHHHa napannaxca CojiHua, ho a aMeer aa oho napaaaaxc Boo6me, npeanoaoxan 
b nepBoa KHHre [coaaHeHaa ] «0 pa3Mepax a paccToaHaax», aro 3eMjia noaoOHa tomkc 
cpaBHHTejibHo c pa3MepaMa ctfcepn CcuiHua. H CHaaana oh npeanonoxan, acnonb3ya 
3aTMeHae, xoropoe oh npaBen, aro oho aMeer MHHHMaabHHH napaaaaxc, a 3aTeM 
6ojibmaa napaaaaxc. Orcwaa OTHomeHaa jiyHHHx paccroaHaii nojiyaajiacb paanaaHHMa. 
B KHare I «0 pa3Mepax a paccroaHaax» oh 6epeT caeayiomee Ha&noaeHae: aaTMeHae 
Comma, Koropoe b paaoHe reanecnoHTa 6bino itqjihhm, Tax aro He 6huio Baa ho hh 
oaHoft era aacra, ho b AaexcaHapaa Eraneroxoft 6biao 3aTeMHeHO aerape iwthx 
aaaMeTpa. C era noMombro oh HaxoaaT b KHare I, ciHTaa paaayc 3eMna paBHWM 
eaaHHue, aro HaaMeHbmee paccroaHae JlyHH paBHO 71, a Haa6onbmee — 83. Orcioaa 
cpeaHee paBHO 77... 3aTeM onaTb xe b KHare II «0 pa3Mepax a paccroaHaax» oh 
noxa3HBaeT MHoroaacneHHHMa paccyxaeHHaMB, npaHHMaa paaayc 3eMaa paBHHM 
eaaHaae, aro HaaMeHbmee paccroaHae JlyHH paBHO 62, cpeaHee — 67V3, paccroaHae 
xe ao CojiHua paBHO 490. 5Icho, aro Haa6oabmee paccroaHae ot JlyHH 6yaeT 72%»; 
uht. no [Toomer, 1974, p. 126—127 ]. 

H.CBepaaOB noxa3aa, aro b ochobc MeToaaxa Tannapxa «na onpeaejieHaa conHeaHoro 
paccTOHHaa nexaT cneayromae naTb aonymeHafi: a) CoaHue a JlyHa hmciot oflBHaxo- 
BHe BaaaMHe aaaMeTpu, xoraa JlyHa HaxoaaTca Ha cpeaHeM paccroaHaa ot 3eMaa; 
6) BaaaMHa aaaMeTp JlyHH Ha cpeaHeM paccroaHaa yxaaaHBaeTca b noaHoa oxpyXHOcra 
650 pa3 (oroioaa 2r g - 0;33,14°); b) aaaMeTp 3 cmhoh tchh npeBnmaeT aaaMCTp JlyHH 
Ha cpeaHeM paccroaHaa b 2V2 pa3a; r) npa onpeaeaeHHH paccroaHaa ao JlyHH no 
paccTOHHHio ao CojiHua (ana Hao6opor) Tannapx acnonb30Ban MeroaHxy, onacaHHyio 
b kh.V, ra.15 «AjrbMarecTa»; a) paccroamno ao Comma, paBHOMy 490r,, cooTBeTCTByeT 
napaaaaxc 7', xoropna rannapx npaHHMaa b xaaecrBe HaaMeHbmero (JjaxcapyeMoro 
npa Ba3yaabHHx HaOmoaemiHx [Swerdlcrw, 1969]. 

Meroa Tannapxa pexOHCTpyapoBaH Taxxe TyMepoM [Toomer, 1974], Koropna 
noxa3aa, aro b coo6meHaax Ilanna a ITroaeMea pem> aaeT o conHeaHOM aaTMCHaa 
-189, MapT 14 [Oppolzer, 1889, Ns 2420], xopomo hsbccthom amaMHUM acrpoHOMaM 
[HAMA, p.316, n.9]. noaaraa napaaaaxc CoaHua paBHHM Hyaio, rannapx c noMombio 
3Toro 33TMeHHa b KHare I yK33aHH0a pa6oTH onpeaeaaa HaaMeHbmee bo3moxhoc 
paccroaHHe ao JlyHH (Hr). JlBa apyrax paccroaHaa (cpeaHee a MaKCHMaabHoe) aerxo 
onpeaeaaTb, ecaa H3BecreH paaayc ayHHoro ananHxna. B KHare II rannapx npaHaa 
napaaaaxc paBHHM ero MaxcaMaabHOMy bo3moxhomv 3HaaeHHio (7'), npa kotopom oh 
M oxeT 6nTb 3a(J>HKcapoBaH BH3yaabH0, a Hamea HaaMeHbmee bo3moxhoc paccroaHHe 
ao ConHiia 490r g a Haa6oabmee bo3moxhoc ao JlyHH 67 V^r g (y Ilanna o6o3HaneHHoe 
Kax «cpeaHee»). 3aTeM rannapx noxa3aa, a to c yBenaaeHaeM paccroaHHa ao CoaHua 
(a arc b npaHuane bo3moxho, rax xax napaaaaxc CoaHua moxct 6nTb Memmie 7') 
paccroaHae ao JlyHH crpeMHTca x nocroaHHoa BenanaHe 59r, a, thkhm o6pa30M, 
onpeaeaaa npeaean H3MeHeHaa paccroaHaa ao JlyHH. B «AabMarecre» (kh.V, ra.13) 
BeaaaaHa 59r g acnoab3yeTca b xaaecTBe cpeaHero paccroaHaa ao JlyHH. 

AHaaa3 Meronaxa rannapxa cm. Taxxe b [HAMA, p.325-329; SA, p.203-204]. 
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58. OnwcaHHe napaaaaxTHqecxoro HHCrpyMeHTa npnBoanT Taxxe ITann b kommch- 
Tapwax k cooTBeTCTByiomeMy Mecry «AabMarecTa». CoBpeMeHHbie peKOHCTpyKUMM 
cm. [Price, 1957, p.589-590; Rome, 1927; 1931, 70-75 J. B cpeaHeBexoBoii eBponeitcKOit 
acrpoHOMHH 3 tot MHCTpyMeHT 6hji H3BecrcH noa Ha3BaHMCM TpMKBeTpyM (triquetrum). 

59. Phc. 5-D 3aMMCTBOBaH c He6oafauiHMH n3MeHeHn»Mn m 3 [PA, p.245, Fig. G], 
KaK Hau6ojiee cooTBeTCTByiomHH Texcry «AabMarecra». 06o3HaqeHHa Ha hcm: 
(/ — BepTHKaJibHaa aHHeiixa, 2 — Bn3npHaa aHHeiixa, 3 — H3MepHTeabHaa naaHxa, 
4 — ocHOBaHMe, a, b — BH3npHne npHcnocoOaeHHa, d — OTBec, e — e — noayaeHHaa 
HHHHH. 

60. EcaH «jioKOTb», o kotopom ynoMHHaeT nroaeMeft, cooTBeTCTByeT «MaaOMy jioktio» 
(44,4 cm), ynoTpe6jiflBmeMyca b EranTe, to aaHHa mxaan cf cocraBaaeT 177,6 cm, a 
ce i/6o aacTb — 30 mm, eain xe peqb HaeT o Tax Ha3hiBaeMOM «u,apcxoM aoxTe» 
(52,5 cm), to cf = 210 cm, 1/60c/=35mm. 

61. Ocb c, no-BnanMOMy, xecrxo (JjHKCHpoBajia noaoxeHHe crepxHa 2 Tax, mto oh 
hc Mor BpamaTbca noa aewcTBueM co6crBeHHoro Beca [PA, p.246, n.42], 

62. Mexay crepxHHMH In 2 HMeaca, no-BHaHMOMy, 3a3op aaa TOHKoro crepxHa 
3. flawHa CTepXHH 3 He npeBocxoaHT aaHHy uixaaH Ha crepXHe 1, Tax xax nocaeaHaa 
ncnoab30Baaacb aaa n3MepeHna eeaHMHHw fm. MaxcHMaabHoe 3eHMTHoe paccToaHHe, 
H3McpaCMOC Ha MHCTpyMeHTe, cocraBaaao, tuxhm o6pa30M, oxoao 60°. A.Pom CMHTaeT, 
mto oto orpaHHaeHHe 6uao caeaaHO cnetwaabHO, mto6h H36exaTb BaHHHHH pe(J>paxu,Hn, 
ho dto o&bacHeHHe xaxerca MaaoBepoaTHhiM. OrpaHH qeHHe 3eHHTHoro paccroaHHa HMeao, 
no-BHanMOMy, apyrue npnqnHhi. riapaaaaxTHqecxHH MHCTpyMeHT wcnoab30Baaca nroae- 
mccm aaa Ha6aioaeHHH JlyHH b MepnanaHe Ha mapoTe AaexcaHapHH. MaxcwMaabHoe 
3 chmthoc paccToaHHe 60° 6biao aocraTOMHHM aaa npoBeaeHHa noao6Hhix HaOaioaeHHH 
[PA, p.246, n.43J. 

63. UlnpoTa JlyHH Moxer 6nTb onpeaeaeHa HenocpeacTBeHHO no ee 3eHHTHOMy 
paccToaHMio b MOMeHT xyabMHHapHM, eca« xpyr uihpoth, npoxonamwii qepe3 ee ueHTp, 
HaxoauTca b naocxocTH MepwaHaua, qTo 6yaeT HMeTb Mecro, ecan BunoaHeHM caeayjomne 
aaa ycaoBHa: a) y3an ayHHoii op6hth coBnaaaxrr c ToqxaMH paBHoaeHCTBHft; 6) aoaroTa 
JlyHbi = 90° HaH 270°. 

64. B TpcyroabHHxe cfm HMeeM cf= cm = 60 p , fm = crd z, rae z = fern — 
3a(J>nxcHpoBaHHOc 3eHHTHoe paccroaHHe. riocae onpeaeaeHMa nawHn fm b qacrrax uixaan 
cf = 60 p 3eHHTHoe paccroaHHe HaxoawM no Ta6anu,e xopa kh.I, ra.ll. 

65. CoraacHO JJx.TyMepy, Taxoro poaa H3MepeHHa Moran 6nTb npoH3BeaeHH an6o 
acTOM 126, aH6o bcchoh 145 r. 06e aaTH otctoht apyr ot apyra Ha noanepnoaa 
(1834 y : 2 = 9 | /3 y ), b TeaenHe xoroporo ayHHue y3an npoxoasrr axaHnrHxy ot aaTH 
Ha6aioaCHHoro nroaeMeeM npoxoxaeHHa JlyHH qepe3 MepnanaH (0KTa6pb 135 r.; xh.V, 
ra.13) B6aH3H 3HMHero coaHu.ecroHHHa, xoraa mnpoTa JlyHH 6naa MaxcHMaabHOit [PA, 
p.247, n.44; Hbiomon, 1985, c.186-187]. 

66. BnqHcaeHHa npon3Boawancb coraacHO (JxjpMyae 

(V-e)-z = ,3, 

rae p — uiwpoTa AaexcaHapuu, e — HaxaoH axaunroxH x axBaropy, z — 3eHHTHoe 
paccroaHHe, /3 — xunpoTa JlyHH [HAMA, p.101]. 

FIpHHHToe nroaeMeeM 3HaqeHHe uinpoThi AaexcaHapHH p = 30,-58° cooTBeTCTByeT 
OTHOiueHHio 5:3 aaHHH raoMOHa x ero naayaeHHOii tchh b AaexcaHapHH b a«H 
paBHoaeHCTBHii, o xoropoM coo6uiaeT Bhtpybhh (ApxHT., IX, 7). O apyrux 3HaqeHHax 
uinpoTH AaexcaHapHH, BtrrpeqaiomHxcH b pa6orax nroaeMea, cm. b [HAMA, p.101, 
n. 1 ]. npaBHHbHoe 3HaqeHHe nmpoTH AaexcaHapHH p = 31;13°. 

67. O 3aBHCHMOCTH cyroqHoro napaaaaxca JlyHH ot 3eHHTHoro paccroaHHa z cm. b 
kh.V, ra.17. 

68. 135, OKTa6pb 1. 

69. flocroBepHOCTb aroro Ha6aioaeHHH BH3HBaeT comhchhh. P.HbiOTOH cqHTaeT ero 
noaaeaxOH, Tax xax norpeuiHOCTb 3aecb cocraBaaeT oxoao 34 anaMeTpa JlyHH. 
noayqeHHoe b pe3yabTaTe 3HaqeHHe napaaaaxca h BHqncaeHHoe c ero noMombio 
3HaqeHHe paccroaHHa ao JlyHH b xBaapaTypax coraacyeroa co cpeaHHM paccroaHHeM b 
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cn3nrHflx R - 59r^, Korapoe 6 hao h3B6ctho eme rnnnapxy. ripHBefleHHoe H3MepeHHe, 
TaKHM o6pa30M, noflTBep*flaeT KHHeMaTHaecKyio MoAeAb, rpy6o oniH6oAHyio b tom, ato 
xacaeTca onpeAeAeHHa paccroaHHfi [Hbiomon, 1985, c.188-192; Newton, 1973]. B 3toh 
CB a3H cm. Taxxe [HAMA, p.101-103; PA, p.251, n.49]. 

70. nocKOJibxy JlyHa HaxoflHTca b6ah3h 3HMHero coAHuecroaHHa h ee aojiroTa 
= 270°; cm. KOMMeHT. 63. 

71. CorjiacHO (JxipMyjie 

z = <p - & -1 3, 

rue <5 = -23;49° — cmioHemie tohkh axAMiTHKH c flojiroToft A { = 273; 10°, onpeae^eHHoe 
no TaOjiHuaM kh.I, tjt. 15; <p - 30;58° — mnpoTa AjiexcanapHn; fi = 4;59° — BHHHCAeHHaa 
nmjxrra JlyHH. 

72. ToaHhie BhwnaieHna aaiOT KAA = 39:49,31/^ = 39;50r g [HAMA, p.102, n.4]. 

73. ToaHhie BHaHCneHHa flaiOT R = 60;24r £ . [Hbiomon, 1985, c.189; HAMA, p. 102 ]. 

CpeflHee paccroaHHe flo JlyHH b cH3Hniax R = 59r g , nonyaeHHoe riTOJieMeeM, 

coBnaflaeT c MHHHMajibHo bo3moxhhm paccroaHHeM, xoTopoe Hameji rnnnapx, cm. 
KOMMeHT. 57. Moxho flyMaTb noaroMy, aro hcxoahhmh aab onpeflejieHHa bcahhhhh 
R 6hao H3MepeHHe napajuiaxca JlyHH b CH3HrHax no pe3yjibTaTaM Ha6jnofleHHa 
cojiHeaHoro 3aTMeHHa. HadriofleHHa *e 3eHHTHoro paccroaHHa JlyHH b Hacroameft rjiaBe 
npH3BaHo TOJibKO noflTBepflHTh xopomo H3Becraoe H3 pa6oTH rnnnapxa 3HaaeHHe R 
[PA, p.251, n.49; Toomer, 1974, p.131, n.25]. 

74. B HeKOTopnx apaOcxHx pyKonHcax h corjiacHO o6meMy CMHCJiy TeKcra rn.14 
HaaHHaeTca b stom Mecre [PA, p.251, n.50]. IlepeBofl H.H. BecejioBCKoro oieayeT 
rpeaecKOMy Texcry b H3AaHHH TeH6epra. 

75. 06 3tom MeTOfle onpeAeAeHHa bhahmoto A«aMeTpa CoAHua, KpHTHKOBaBmeMca 
rnnnapxoM, coo6maeT Ilann [PA, p.252, n.51; Rome, 1931, p.87-89]. B aem, 
paBHoaeHCTBHa CcuiHue nepecexaeT ahhhio ropn30HTa nofl yrnoM 90° — <p. Ha6aioflaTeAb 
(])HKCHpyeT BejiHHHHy At — BpeMa Bocxoaa CoAHua, H3MepeHHoe boabhhmh aacaMH. 
jjnaMeTp CoAHua onpeACAaeroa 3aTeM corAacHO (JxjpMyAe d Q = At cos <p [HAMA, p.103, 
n.l ]. 

76. HHcrpyMeHT (pnc. 5-E), o kotopom b ahhhom CAyaae hact peab, coctoba H3 
aahhhoid crepxHa 1 co mKanoft, no KOTopoMy nepeMeiuaAca noA3yH 3, Hecymnii MHnieHb 
(b TeKcre: npH3My). Ha pnc. 5-E npHBeACHH Tpn BapnaHTa t3koh MHmeHH: xpyrAaa 
4, npH3M3THaecKaa 5, c AByMa OTBepcTHaMH 6. Bo BpeMa H3MepeHHa MHmeHb 
ycraHaBAHBaAH TaKHM o6pa30M, ato6h ee ceaeHHe Ka3aAOCb phbhhm ceaeHHio CBerana, 
ecAH CMOTpeTb ot HaaaAa crepxHa aepe3 BH3HpHoe OTBepcTHe 2. OnncaHHe HHcrpyMeHTa 
npHBOAaT Ilann [Rome, 1931, p.90-92] h ripoKA [Manitius, 1909, c.126-130]; noxoxee 
npHcnoco6AeHHe HcnoAb30BaA Taxxe ApxHMeA npn H3MepeHHH bhahmoid AnaMeTpa 
CoAHija [Apximed, 1961, c.360 h caca.]. Ilo noBOAy ashhoto HHcrpyMeHTa cm. Taxxe 
[Dicks, 1954; HAMA, p.103, n.2; Price, 1959, p.591 ]. PeKOHcrpyKixHa HHcrpyMeHTa, 
npHBeAeHHaa Ha pnc. 5-E, npHHaAAexHT C.B./KHTOMHpcKOMy. 

77. TaKHM o6pa30M, corAacHO IlTOAeMeio, bhahmhc ahamctph CoAHija h JlyHH b 
CH3Hraax coBnaAaiOT = d Q ), xorAa JlyHa HaxoAHTca Ha HanOoAbmeM paccroaHHH 
R + r ot Ha6AK)AaTeAH. H.Cbcpaaob noxaaaA, a to aHaAoraaHoe paBeHcrao Tnnnapx 
npHHHMaA aab cpeAHero paccroaHHa JlyHH b cH3HniHx [Swerdlow, 1969]. flonymeHHe 
rnnnapxa AeAano bo3moxhhm KOAbneo6pa3Hoe 3aTMeHHe CoAHua; riroAeMeft, ho-bhahmo- 
My, OTpHuaA Taxyro B03M0XH0cn> [HAMA, p.104; PA, p.252, n.53; SA, p.208, n.4]. 

78. 3Aecb, no-BHAHMOMy, peab hact o npHHaroH rnnnapxoM bcahahhc d^ - 
= 360°/650 = 0;33,14°, o Koropoft coo6maeroa b kh.IV, tji.9 «AAbMarecra* (c.127). 
3Ha>ieHHe, noAyaeHHoe camhm riroAeMeeM aah MaKCHMaAbHoro paccroaHHa d^ = 
= 0;31,20°, AeitcraHTeAbHo MeHbme rwnnapxoBa, ho aah cpeAHero paccroaHHa 
(^ = 0:33,20°) oho 4)3KTHHecKH coBnaAacr c bcahahhoU rnnnapxa [PA, p.252, n.54]. 
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79. -620, anpe^b 22; Ha6onajiaccap (626-605 «o H.a.) — b3bhjiohckhh uapb, 

OCHOBaT&lb HoBOBaBHJIOHCKOH HHHaCTHH. 

80. OTCMfla ypaBHeHHe bpcmchh E = —0;15 h ; npaBmibHoe 3HaaeHHe E = -0;20 h 
[HAMA, p.104, n.5; PA, p.253, n.57]. 

81. PaccroaHHe JlyHH ot HadnroaaTe.ifl MaxcHMajibHo, Tax KaK OHa Haxo«HTCH b 
CH3Hraax b6jih3h anorea anauHKjia; paccroaHHe ot Hncxoaamero y3aa 90° - 80;40° = 
= 91/3°. 

82. -522, Hiojib 16/17. Coxpamuiacb icmHonucHaa Ta 6 jiHaica, b kotopoh coo 6 maeTca 
06 3 tom 3 aTM 6 HHH. B nepeBo«e A.3axca OHa 3 By mht cjieayiomHM o6pa30M: «roa VII, 
Mecau IV, Hoab aeTupHaauaToro, IV3 ;ibohhhx aacoB Hoan, «nojiHoe» jiyHHoe 33TMeHHe 
HMejio Mecro, xor«a jmmb Hefiojibmaa aacro [ancxa ocraBajiacb hc33tcmhchhoh ]»; uht. 
no [PA, p.253, n.58]. B miHHonncHoft 3 anncn BpeMa 33 TM 6 HHa coBnaaaeT c coBpeMeHHoit 
oueHKoft, a BcaHaHHa pacxo«HTca xax c coBpeMeHHoii, Tax h c nroneMeeBCKOH, cm. 
Taxxce [Hbiomon, 1985, c.196, 205-206]. 

83. B HexoTopHx pyxonncax ctoht 18;11°; Bhi^HcaeHHa aaiOT 18;10°. 

84. FIpaBmibHoe 3HaaeHne 27;54°; norpemHoerb o6i>acHaeTca, Bepoarao, tcm, aro 
riTOJieMeH Hcnojib30Baji 3«ecb 3HaaeHne bpcmchh 10l/6 h BMecro npaBHJibHoii BeanaHHH 
95/6 h [PA, p.254, n.60 ]. 

85. IIonoxeHHe uenrpa JlyHH L h 3Cmhoh tchh B OTHOCHTejibHO y3JioB jyia cpeflHeif 
(})a3H jiyHHwx 3aTMeHHii npHBeaeHH Ha pnc. 5-F, me HaxjioH op6hth i = 5°, paccroaHHe 
JlyHH ot y3aoB Ato' = 9;20°, A<t> 2 = 7;48°; 6j, b 2 (- LB) — paccroaHHa Me*ay ueHTpoM 



Pnc. 5-F 

JlyHH h peHTpoM 3eMHOH tchh; bc^hmhhh 3aTMeHHH ffij =3, m 2 = 6. B ochobc Meroaa 
jie*HT cooTHomeHHe = Ab, me Am = m 2 - m^, A b=b 2 ~b l , T.e. 3«ecb 

npeanojiaraeroa, aro pa3HOCTb eejimmi «Byx 3aTMeHHH nponopuHOH&nbHa pa3HOCTH 
paccroaHHH Mexmy ixeHTpaMH JlyHH h 3Cmhoh tchh b momchth cpeaHHX (J)a3. 
CooTBeTCTBeHHO nTCuieMeft HaxoaHT H3 Tpeyro^bHHxa ALB, kotophh caHTajica, 
no-BHflHMOMy, c«t>epHaecKHM [HAMA, p.107], b { = 0;48,30°, b 2 — 0;40,40°. Oroioaa 

= 0;7,50° = 0;31,20°. Bropoe 3aTMeHHe no3Bo.iaeT onpeaeaHTb paanyc 3eMHoit tchh 
s = Z> 2 = 0;40,40° = 24$ = 0;40,44°. AHa/iornaHaa npoueaypa Hcnojib3yeroa IlroneMeeM 

b kh.VI, ra.5 mm onpeaeaeHHa BHflHMoro aaaMeTpa JlyHH b cH3HrHHx Ha MHHHMajibHOM 
paccroaHHH ot Ha&noaaTeaa. KpHTHaecKHH aHajiH3 Meroaa nroaeMea cm. b [HAMA, 
p.104-108; HbtomoH, 1985, c.196-198; SA, p.207-209]. 

86. PaccroaHHH Mexay cBeranaMH HacrojibKo BeaHKH, aro npaMHe AS h rs, a 
Tajcxe AN h Nr (cm. pnc. 5.12) Kacaroroa cc[)epHaecKHx noBepxHocreft CojiHua, JlyHH 
h 3eMjiH t 3 khm o6pa30M, aro OTpe3KH AT, EH h KM, coeaHHaramne roaxH k 3C3 hhh, 
c MHHHMajibHOH ohih 6 koh moxho caHTara anaMeTpaMH CoaHua, JlyHH h 3cmjih. 

87. CjieflOBaTe^bHo, Ha MaxcHMajibHOM paccroaHHH JlyHH ot HaOjuoaaTe^a bhshmhc 
HH aMeTpn Co^Hpa h JlyHH o 3 hh 3 kobh; aro npeanonoxeHHe jiexHT b ochobc Meroaa. 

88. nocKojibxy yrjiH mhjih, flyra Be3fle moxho 3aMeHHTb xopaaMH. 

89. B npe^biflymeft rjiaBe noxa3aHo, aro paanyc 3 cmhoh tchh Ha MaxcHMajibHOM 
paccroaHHH JlyHH b ch3hthhx b 2 Vs pa3a 60/ibme pa^nyca caMoft JlyHH. 
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90. IIocKOJihKy NM — cpeaHaa .ihhhb rpaneuHH ©IIP2. 

91. HMeeM OTHomcHaa 


r e Nr NA NA 
Hi: “ Hr ©A NA - NQ’ 


oTCioaa 

NA 


N© 

r e - HI 


64; 10 

1 - 0;56,49 r e 


* 1210r,. 


92. AHajioraMHbiM o6pa30M 
r e NS NS 

np “ sn " ns - ns 1 


oTCKwa 


NS = 


nN 64; 10 

r g - nP r e ~ 1 - 0;45,38 


268 r g . 


93. nroaeMen He yKa3biBaeT tohho, ho b abhhom caynae pewb naeT o cpea- 
HeM paccToaHHH CojiHi;a. OTcroaa HaxoaHM, 3Haa OKCpeHTpHCHTeT op6hth CoaHpa 
e - 1/24, MHHHMajibHoe h MaxcHMaabHbie paccroaHHa; 


/?mj n = R - e = R - V 24 R = 1159;35r e , 


R max = R + e = R + V 24 R = 1260;2 5r g . 

TaKHe xe 3HaaeHHa npHsoam- riroaeMeH b «FL/iaHeTHHx ninoTe3ax» [Goldstein, 
1967, p.7] h noaynaeT Ilann b cbohx KOMMeHTapnax k «AabMarecry» [Rome, 1931, 
p.107-108]. B «rHnoTe3ax» npomia h b era KOMMeirrapHHx k njiaTOHOBCKOMy «Thmcio» 
npHBOflarca oiuH6oMHbie 3Ha*ieHHa; Tax, BMMHHa R = 1210r onpeaeaaerca hm b 
«rHnore3ax» xax MaxcHMajibHoe paccroaHHe ao CoaHua [HAMA, p.110, n.ll; SA, p.212, 
n.6]. 

94. B aeHCTBHTeabHOCTH paccroaHHe no CoaHua cocraBaaeT OKoao 24 OOOr , a paanyc 
CoaHua OKoao 111 Vv ; caeaoBaTeabHo, npH onpeaeaeHHH 3thx BeanuHH nroaeMeik 
omn6ca b 20 pa3. IIpHMHHa oihhOkh xopeHHTca, no-BnaHMOMy, b cbmoh MeroaHKe, 
coraacHO koto poll paccroaHHe ao CoaHua 



rae N© = 64; 10, a r — HI — MaabiH aeanreab; He 6 oabmne norpemHocra b onpeaeaeHHH 
r - HI MoryT npHBoaHTb noaroMy k cymecTBeHHbiM norpemHocraM b R. l lTo 6 bi noayuHTb 
npaBHabHoe paccroaHHe npn noMomn stoh (JxjpMyaia, aocrarouHO yMeHbniHTb BeaHUHHy 
r — HI Ha 0;3; npn otom anaMeTp JlyHbi Ha MaxcHMaabHOM paccroaHHH CTaHeT MeHbme 
coaHenHoro h, caeaoBaTeabHo, 6 yacr bo3moxho Koabueo6pa3Hoe 33TMeHHe CoaHua. 
KoabHeo6pa3Hbie 3aTMeHHa Ha 6 aroaaaHCb aHTHUHbiMH acrpoHOMaMH, ho riroaeMeH, 
no-BnaHMOMy, HHnero 06 3tom He 3Haa, rioapo 6 Hee cm. b [HAMA, p. 110—111]. 

95. OnpeaeaeHHe o6r>eMOB He6ecHwx Tea — TpaanuHOHHaa 3aaaua aHTHUHoii 
acrpoHOMHH. 06r>eMbi CBeTHa BbiHHCaaa Fnnnapx, a no3aHee TeoH CmhphckhH (ok. 100 
h.3.) h XaaKHaHH (ok. 300-350 h.3.) [PA, p.257, n.6[. B «IlaaHeTHbix rHnoTe3ax» 
riroaeMeH BbumcaaeT o&beMhj Bcex naaHeT no OTHOmeHHro k oObeMy 3eMan [Goldstein, 
1967, p.9 ]. 

96. B ra.17 onpeaeaaeTca napaaaaxc CoaHua h JlyHbi no bhcotc p = z' - z, rae 
z' — 3eHHTHoe paccroaHHe CBeTHaa, Koropoe aoaxHO HaOaroaaTbca BH3yaabHO npn 
ycraHOBaeHHOM cooTHomeHHH pa3MepoB op6htn h paanyca 3eMan; z — 3eHHTHoe 
paccroaHHe, BbWHcaeHHoe b npeanoaoxeHHH, wro pa3Mepbi 3eMan hhwtoxho Maabi no 
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cpaBHeHHio c op 6 htoh CBenuia. KHHeMaTHaecKHe Moaean aBHaceHna Coamja h JlyHbi 
no3BOJiHiOT aaa npoH3BCuibHoro MOMeHTa BpeMeHH onpeaejiHTb reooeHTpHHecKoe paccro- 
HHne CBenuia KA (cm. pac. 5.13) h c ero noMonp>io BeJimiHHy z'. C apyroii cropoHbi, 
Tadanoa kh.II, ra.13 no3BoaaeT Ham aaa roro ace MOMeirra BpeMeHH BeanaHHy z no 
H3BecTHoii aoarore CBeraaa, aacoBOMy yray h reorpa<t»mecKoii nrapore Mecra 
Hadaioaemia. 

97. TaKHM o6pa30M, coraaoro riroaeMeio, H3MeHeHHe paccroaHHa Comma othoch- 
TejibHo HadaioaaTeaa He bjihhct Ha BOimaHHy cojiHeaHoro napaaaaxca. AHajioraaHbiM 
o6pa30M paHee 6biao npHHaro (kh.V, ra.14), aTO bhjjhmnh yraoBoii awaMeTp Coaima 
He MeHaerca npn ero aBHacemra no SKcneHTpHaecKOH op6HTe. 

98. IlapaaaaKC Kaa 4>yHKUHa BbicoThi z onpeaeaaerca aaa aeTbipex ochobhhx 
3HaaeHHH reooeHTpHaecKoro paccroaHHa JlyHbi b CH3HrHax: 

I. R + r = 59r + 5;10 r = 64;10r (JlyHa b anoree annuHicaa); 

II. R - r = 59r - 5;10r = 53;50r^ (b nepnree anmiHKaa); 
b KsaapaTypax: 

III. R - 2e + r= 38;43r^ + 5;10r e = 43;53r g (b anoree 3nni;HKJia); 

IV. R — 2e — r = 38;43r^ - 5;10r, = 33;33r, (b nepHree annuHKJia), 

rue 59 'r — cpeaHee paccroaHHe b CH3HrHax; 38;43r_ — cpeaHee paccroaHHe b 
KBaapaTypax; 5;10r — paanyc onmiHKaa jiyHHoft op6hth, cm. kh.V, ra.13. 

ripHBeaeHHbie sbiHHcaeHHa no3BoaaioT 3aicjnoaHTb: nroaeMeft 6e3ycaoBHO 3Haa o 
tom, aro npHHaTaa hm Moaeah aBHxceHHa JlyHbi aaeT H3MeHeHHe paccroaHHa ao JlyHbi 

^ ^ 2 g r _ e ** 2, xotb oh HHrae npaMO 06 otom He roBopHT. Cm. no 3TOMy 
noBoay Taxace kommcht. 19. 

99. ToaHocTb onpeaeaeHHa seauaHH napaaaaxca b cayaaax III h IV 
c aroro MOMeirra orpydaaeTca Ha oaHH pa3paa. 3ro CBa3aHo, BepoaTHo, c 
tcm, aro ITroaeMeii He npHaasaa oco 6 oro 3HaaeHna napaaaaxcy b 
KBaapaTypax, Korophift He BanaeT Ha npeaBHHHcaeHHe coaHeamix 3aTMeHnft 
[PA, p.260, n.69 ]. 

100. Croadeu, 1 Ta 6 aHim ra.18 coaepacHT 3HaaeHna apryMewra ot 0° 
ao 90° c HHTepBajioM 2°. B aaHHOM cayaae b xaaecTBe apryMewra aaa 
<t>yHKUHH, npeacraBJieHHbix b CToa 6 uax 2-5, BbicrynaeT 3eHHTHoe paccro- 
HHHe z. 06o3HaaHM, caeaya O.HeHre 6 ayapy [HAMA, p.112-115], 4>yHKu,HH 
b craa 6 nax 2-6 cooTBeTCTBeHHO aepe 3 c 2> Cy c 4 , c s , c ft . Toraa c 2 — aro 
napaaaaKC CoaHna; c y c s — napaaaaxc JlyHbi aaa cayaaeB I, III; c 4 , 

c 6 — npeBbimeHne napaaaaxca JlyHbi b nepnree anmjHKaa Haa cooTBeroTByiomHM 
3 HaaeHneM b anoree; BeanaHHbi napaaaaKca aaa cayaaes II h IV onpeaeaaioTca 
CyMMHpOB3HHeM: c 3 + c 4 H c 5 + c fi . 

101. Croa6ei; 7 coaepacHT HHTepnoaauHOHHbie K034x})Hu,HeHTM c ? xax cjiymcitHio 
hcthhhoh aHOMaaHH a. C noMOinbio c ? BeaHaHHa napaaaaKca b cH3Hniax onpeaeaaeroa 
coraacHo (JxipMyae 

p s (z, a) = c 3 (z) + c ? (a) X c 4 (z). 

IIocKoabKy lal H3MeHaeroa ot 0° ao 180°, a apryMeHT b Tadamre or 0° ao 90°, 
to, aTo 6 bi noayaHTb c ? (a), Heo 6 xoaHMO B3aTb b KaaecTBe apryMeirra 

KomcpeTHbie BeaHaHHbi c ? (a) onpeaeaaiorca hs cooTHomeHHa (pnc. 5-G) 

EA-EP (R + r)- EP 65;15 - EP 

c l' a ' - An ~ 2 r ~ 10;30 ’ 

rae EA — paccroaHHe ao anorea b CH3Hmax; EP — paccroaHHe ao JlyHbi npn 
npoH3BoabHbix a ; An = 2r — MaKCHMaabHo B03MoacHaa pa3Hocn> paccroaHHii aaa anorea 
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h flO JlyHhi. 3HaMeHH5i EP aaa xoHxpeTHwx a onpeaeaaiOTCH no npaBHay, SKBHBaaeHTHOMy 
(JiopMyae 

EP 2 = (r cos a + R) 2 + (r sin a) 2 . 

3HaweHHH c ? («) hsmchhiotch b npeaeaax 0 < c ? (a) < 1; npn a = 0 (c ? = 0) HMeeM 
cayHaii I: p s = c 3 (z ); npn a = 180° (c ? = 1) — caynaii II: P s = c 3 + c 4> 

102. T.e. ot BejiMMHHbi 2 r = 10;30 p . 

103. Kh.V, ra. 7, xoMMeHT. 38. 

104. B ctoji6uc 8 npHBeaeHhi MHTepnanau,noHHhie xoa<lxl)HUHeHTbi c g (a), aHaaorHMHbie 
no CMhicjiy xoo<Jxt)HUHeHTaM c ? (a). napaaaaxc JlyHhi b xBaapaTypax xax (JjyHKuna 
3CHMTHOro paccToaHwa z h hcthhhoh aHOMaann a onpeaeaaeTCa coraacHO cjjopMyae 

P Q ( Z > «) = c 5 (z) + c 8 (a) x C 6 (z). 

B Ta6anu,c 3HawcHnio apryMeHTa b croa6u,e 1 cooTBeTCTByeT 3HaneHne (JjyHxpHH 
?(£*'>■ 

KoHKpcTHbic 3HaweHHa c g (a) onpeaeaaioTca coraacno onncaHHOMy Bbiine npaBHay c 
tom pa3Hnu,cii, mto b KBaapaTypax paccroaHne ao anorea annuHKaa EA = R - 2e + 
+ r - 44;37 p , a paceroaHHe ao JlyHhi EP 2 = (rcosa + R - 2e) 2 + (rsin lal) 2 . BeaHUHHbi 
e g , xax h c 7 , M3MeHaiOTca b npeaeaax 0 S c g £ 1; npn a = 0° (c g = 0) HMeeM caynafi 
III: Py = c $ (z); npn a = 180° (c g = 1) — cayaaii IV: p^ = c s + c fe . 

105. B cToa6uc 9 npwBeaeH HHTepnoaaitHOHHbiH xocxjxtjHUHeHT c g aaa onpeaeaeHHa 
napaaaaxca JlyHhi npn npoH3BOabHOM 3HaaeHHH cpeaHefl oaoHrauHH rj. 

06maa (JjopMyaa napaaaaxca xax (Jjvhxhmh Tpex nepeMeHHux TaxoBa: 
p(z, a, rj) = p s (z, a) + c g (rj)[p Q (z, a) - p s (z, a)]. 

MHOJXHTcab npn c g Bceraa noaojxHTeaeH, Tax xax Pq > p s . 

BeawqHHa c g (rj) onpeaeaaeTCa xax OTHOineHHe pa3HOCTH paccroaHHH ot Ha6aioaaTeaa 
ao JlyHhi b ch3hthhx (rj = 0) h npn npoH3BoabHOH 3aoHrau,HH rj x MaxCHMaabHO 
B03MOXCHOMy H3MCHCHHIO P3CCTOBHHH 2e — 20;38 p . 

3aonrauna H3MeHaeTCa b npeaeaax 0° + 360°. OaHaxo (j)yHxu,Ha c g (rj) o6aaaaeT 
CHMMCTpwcH, no3Boaaioii;eH Hcnoab30BaTb 3HaneHHa apryMeHTa ot 0 ao 90°, npHBeaeHHbie 
b CToa6u,c (1). npn 3TOM 

ecaH 0 <rj < 90°, to rj f = rj, 

ccan 90° <rj < 180°, to rj’ = 180° - Jj, 

ecaH 180° < Jj < 270°, to rj' = Jj - 180°, 

ecaH 270° < rj < 360°, to i?' = 360° - rj, 

rae rj' — 3HaMeHHsi apryMeHTa b croa6ue 1, aaiomHe 3HaneHHa (JiyHximH c g (rj). noapo6Hee 
cm. |HAMA, p.l 14]. 

106. 3Ha4eHHsi (JiyHxuHH c ? , c g , c g onpeaeaaaHCb reoMeTpHnecxH ana 3HaneHHH 
apryMCHTa a h rj c HHTepBaaoM 12°. 3HaneHHa 4 )vhkuhh aaa npoMeacyTOMHbix 3HaneHHH 
apryMCHTa BbiHHcaaaHCb aHHeiiHOH HHTepnoaau,HeH. 

107. B Ta6anuy BHeceHbi HcnpaBaeHHa coraacHO [PA, p.264, n.73]. 

108. OnpeaeaaeTCa b BHae pa3HOCTH At = a(<t) - a(M), rae a(<L), a(M) — «BpeMeHa 
Bocxoaa» cooTBeTCTBeHHO TOnex axaHnTHXH c aoaroroH, paBHOft aoaroTe ueHTpa JlyHhi, 
h xyabMHHnpyioineH tomxh 3KannTHXH no Ta6aHu,e xh.II, ra.8 aaa uiHpoTbi Mecra 
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Ha6jiK>fleHHH; aoaroTa KyjibMHHHpyioiHeH tomkh A(M) MOaceT 6nTb BWHucaeHa no 
H3B6CTHOH aoaroTe Coamja A q , mnpoTe <p h bpcmchh t coraacHo MeroaHKe kh.II, ra.9, 
cm. TaioKe KOMMeHT. 65 k kh.II. 

109. 3eHHraoe paccToamie z tohkh 3KannTnKH c noaroTOH A, Haxoaameiica Ha 
paccTOHHHH At or MepniinaHa Ha niHpoTe <p, a Taxace yroa y, o6pa3yeMbiii 3KannTHK0H 
h KpyroM BbicoTbi, npoxoflHmHM aepe3 3Ty Towxy, onpeaeaaeTca no Ta6anuaM kh.II, 
ra.13, cm. Taxace kommcht. 75 k kh.II. B aaahHeHmeM IlToaeMeH cawraeT 3eHHTHoe 
paccTOHHHe z h yroa y 3aaaHHbiMH, ecaw h3bccthu yKa3aHHbie napaMerpu. OnpeaeaeHHoe 
t3khm nyreM 3Chhthoc paccroaHHe BbicrynaeT b poan apryMewra Ta6anubi napaaaaKCOB 
kh.V , ra.18. 

110. «IIapaaaaKC no Bbicore» b «AabMarecTe» HHrae cneunaabHo He onpeaeaaeTca, 
oaHaKo oh cayacHT ochoboh «aa HaxoacaeHHa cocraBaaiomHx napaaaaxca «no mHpore» 
h «no floarore*, BbnmcaaeMbix MHoroKpaTHo. IlpaBHaa ero onpeaeaeHHa paccMorpeHbi 
Bbime b kommcht. 101-102, 104-105; 3aecb ace mu pa36epeM oahh ancaoBoft npHMep. 

OnpeaeaHM napaaaaxc JlyHbi «no BbicoTe* «aa MOMenra coeaHHemia JlyHbi co Ctoikoh 
b 454 r. Ha6oHaccapa, Mecan th6h, aeHb 5 (-293, MapT 9/10), Ha6aioaeHHoro 
THMOxapHCOM b AaeKcaHapwH (kh.VII, ra.3, c.221). MecTHoe hcthhhoc BpeMa 
coeaHHeHHa: 4 paBHoaeHCTseHHbix naca ao noayHowH; aaa 3Toro MOMenra, no 
onpeaeaeHHK) ItToaeMea, 

A 0 = 15° Pbi6, A c = 21;21° fleBbi, 0 C = -W 6 °. 

npOBepHM era BbiHHcaemia. 

1. ffojuoma KyjibMUHupytomeu moHKu atuiunmuKu. Mm-epBaa speMeHH nocae naayaHa 
8 h X 15° = 120°. «BpeMa aocxoaa* b ripaMow ccjjepe tohkh 3KaHiiTHKn c aoaroTOH X Q 
(kh.II, ra.8): a(15° Pbi6) = 346;13°. CyMMa a»yx BeaHHHHt 466; 13° •» 106; 13°. ITo 
Ta6aHne kh.II, ra.8 HaxcwHM TOHKy 3khhiithkh, «BpeMa Bocxoaa» Koropoft b npaMoii 
ccjjepe cooTBeTcrByeT noayaeHHOH BeaHHHHe: a(115;46°) = 106; 13°. OTCioaa A(M) = 
= 115;46°= 15;46° Paxa (tckct: 15° PaKa). 

2. PaccmoHHua JlyHbi om Mepuduana (Tadanua kh.II, ra.8) A t = «(<t) - a(M) = 
= a(21;21° ZIeBbi) - a(15;46° Paxa) = 172;4° - 106;13° = 65;51° = 4;23 h k BOCTOKy or 
MepHaHaHa. 

3. 3enumHoe paccmoswue JlyHbi onpeaeaaeM no Ta6aHue kh.II, ra.13 aaa napaaaean 
HwacHero EranTa HHTepnoaauHeft cooTBercTByiora.Hx 3HaaeHHft aaa HeBbi h BecoB no 
BpeMeHH h no aoarore aaa apryMewroB At = 4;23 h h A s = 21;21° ZIeBbi. 


At 

i X 


0° ZIeBbi 

0° Bccob 

21;21° ZIeBbi 

4 h 

58;21 

64;28 

62;42 

5 h 

71;15 

77; 6 

72; 25 


OTCioaa z = 67;34°. 

4. McmuHHax aHOMajiuH a u cpednsw 3JWHzau,uH rj (Ta6aHiia kh.IV, ra.4). 


At 

A a 

A 4 

4J0 y 

323,26.5° 

10; 11,3° 

3 y 

266; 9,22 

28,52, 4 

120 d 

127;47,52 

22;53,22 

4 d 

52; 15,35 

48;45,46 

8 h 

4:21.17 

4; 3.48 

A f= 453 y 124 d 8 h 

774;0,11° 

114;46,3° 
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a = a Q + AS = 774;0° + 268;49° = 1042;49° - 322;49°, 

V = + Av = 70;37° + 114;46° = 185;23°; 2 Tj = 370;46° -* 10;46°, 

c 3 (2v) = 1 ;35°; a = a + cj2q) = 322;49° + 1;35° = 324;24°. 

5. Rns i apryMeim z = 67;34° b cmn6uax 3-6 Ta6jwi;H rji. 18, HaxoaHM 

c 3 = 0;49,47°; c 4 = 0;9,37°; c 5 = 1;12,45°; = 0;23,7°; 

ajia apryMeHTa = 17 ;48° b CTOJi6uax 7-8 toh ace TaOjiHiya: 

c ? (a) = 0;5,14, c 8 (a) = 0;5,2; 

ffjia apryMeHTa ij' =rj - 180° = 5; 23° (CTan6eu, 9): 
c g (rj) - 0;0,40. 

6. IJapajuiaKc a cuamusix 

P s = c 3 + c 7 c 4 = 0;49,47° + 0;5,14 x 0;9,37° » 0;50,35°; 
na.pajuia.KC e Keadpamypax 

P Q = c s + c 8 c 6 = 1; 12,45° + 0;5,2° x 0;23,7° * 1;14,41°; 
o6w,uu mapajuiaxc no eucome» 

P = P S + c 9 (p Q - p s ) = 0;50,35° + 0;0,40 x (1;14,41° - 0;50,35) « 0;51°. 

111. Ta&raua kh.II, rji.13. 

112. Ta&anua xopa kh.I, ra.ll. 

113. PaccMOTpeH ynpomeHHHft mctoh flJia HaxoaweHHa cocraBjiaiomHx napajuiaxca 

i «no aojircrre* p x h «no nmpoTe» p^. B ocHOBe Meroaa jieacaT CJieayiomHe tph aonymeHHa: 

1) Bee TpeyrojibHHKH CMHTaKrrca iuiockhmh; 2) xpyni BbicoTbi, npoxoaamne nepe3 uem-p 
JlyHH h ee npoexiiwo KpyroM nmpoTH Ha 3KjiHiiTHKy, napajuiejibHN; 3) napajuiaxc 
BbiHHCaaeTca aaa npoexuHH uenrpa Jlyma Ha amiHnTHKy, hto paBH03HaHHo aonymeHHio 

/S^ = 0. npH 3THX yCaOBHHX 

P x = p cos y, Pp = p sin y, 

rpe p — napajuiaxc no BbicoTe; y — yran, o6pa3yeMHH amiHnTHKOH h xpyroM bhcoth, 
npoxoflflmHM Hepe3 Tonxy npoexuHH JlyHH Ha axjiHnTHxy; noapo6Hee cm. [HAMA, 
p.115-116; SA, p.218—219 ]. 

PacCHHTaeM cocraBaaiomHe napajuiaxca ana paccMOTpeHHoro BHine Ha6aioaeHHa 
THMOxapnca (cm. kommcht. 110). 

1. Flo Ta6jiHu,aM kh.II, tji. 13 jpia napajuiejiH HHacHero Ennua HHTepncuiaiyieH 
3H3HeHHH JJeBH h BecoB no BpeMeHH h aoJiroTe ana apryMeHTOB At = 4;23 h k BOCTOxy 
h = 21;27° JJeBH HaxoaHM «boctohhhh yroji» y. 


At 

‘ . J 

0° fleBbi 

0° BecoB 

21;21° fleBbi 

4 h 

5 h 

172; 10 

172;28 

169;47 

172;21 

170;28 

172;23 


OTCraaa y = 171;12°. 


C. nTojieMeft 
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2. OnpeaejieHHe aoaroTHoft h nrapoTHoii cocraBjiHiomHx napaaaaxca. nocxojibxy 
y > 90°, HaiiaeM y' = 180° - y = 8;48°. ApryMeima TaO-iunya xopa b kh.I, ni.ll: 
2y' = 17;36°, 180° - 2y‘ = 162;24° h cooTBeTcrByiomHe hm xopan Crd 2y' = 18;21 p , 
Crd (180° - 2 y’) = 118;35P. OTCioaa 

= Crd (180° — 2/) = x 118^ „ 0;5()O) 
x 120P 120P 


—0;51° x 


18;21 p 

12 QP 


— 0 ; 8 °. 


(tckct: p^ = 0;44°, p^ = -0;10°). 

114. B paccMOTpeHHOM npHMepe (kommcht. 113) Towxa 3eHHTa pacnoaojxeHa Ha 
MepnaHaHe ceBepHee KyjibMfflmpyiomeH tohkh 3kjihiithkh, noaroMy napaaaaxc «no 
nmpoTe» caBHraer cbcthjio k rory (p^ < 0); napajuiaxc «no aoaroTe», HanporaB, 
yBeaHHHBaeT aoaroTy JlyHbi (p^ > 0), nocxojibxy BHnoaHeHH asa ycaoBna: p^< Oh 
y > 90°. 

115. ripeaBbWHCaeHHe cojffleaHbix 33 tm6hhh — ocHOBHaa 3aaana, iae npHMeHaerca 
nToaeMeeBCKaa Teopna ayHHoro napanaaxca. ToaHOCTHhie xapaxTepHCTHKH tcophh 
napaoaaxca onpeac/iaioTca noOTOMy Tpe6oBaHnaMH Teopmi 3aTM6HHH. 

116. flo Hacroamero speMeHn He cymecrByer yaoBaeTBopHTeabHofl pexoHCTpy khhh 
M eroaa, npHMeHHBmeroca rnnnapxoM ana yTOMHeHHa cocraBaaiomHx ayHHoro napajiaaxca 
[HAMA, p.322-325; PA, p.268, n.82]. 3aecb mm HMeeM eana jm He eaHHCTBeHHHii 
npHMep b «AjihMarecTe», rae ITroaeMeft no3BoaaeT ce6e ocyacaaiomyio peroiHxy no 
OTHomeHHfo k rwnnapxy. 

117. Peab naeT o<5 yraax, o6pa3yeMbix xpyroM mnpoTM h xpyroM bmcoth, 
npoxoaamHMH aepe3 neHTp JlyHH. TaKHM o6pa30M, FlToaeMeft, hto 6 h noayHHTb 6oaee 
TonHoe 3HaneHHe napaaaaxca, otk33hb 3eTca ot BToporo h TpeTbero yaioBnii, aexamHx 
b ocHOBe paccMOTpeHHoro same (kommcht. 113) ynponieHHoro Meroaa. Ilo mhchhio 
O.H eiire6ay3pa [HAMA, p.116], aro ncnpas;ieHne He aaer cymecroeHHoro BHHrpHina 
b tomhocth, a npHBoaHT CKopee k o6paTHoMy pe3yabTaTy, oaHaKo Ux.TyMep ocnapHBaer 
3 tot BHBoa [PA, p.273, n.87]. 

118. Koraa axjiHirrHxa npoxoaHT nepe3 3eHHT h nmpoTa JlyHH MaxcHMaabHa, ee 

3eHHTHoe paccTOHHHe z = = 5°. Toaxa B coBnaaaer c 3 chhtom, Tax aro jsjia Hce 

BepHo z = 0 h p (z = 0) = 0. IlapaajiaKC JlyHH aaa z = 5° onpeaejiaerca no Ta6jiHi;e 
ra.18, croa6uH 5 h 6 (sth croa6nH aafOT Hanfeabinyro BejinanHy pa3HOCTH) 
p(5°) = 0;7,30° + 0;2,5° = 0;9,35° « 0;10°, xax yxa3aHO b TeKcre. MaKCHMajibHaa nmpoTa 

JlyHH npH cojiHeaHOM 3aTMeHHH cocraBjiaer 1 Vf (cyMMa 
BHaHMHx paanycoB JlyHH h CoaHna (no 1/4 0 ) h 

HaH6oabnxero napaaaaxca b coeanHeHnn (okojio 1°)), 
cm. kh.VI, ra.6. Orowaa MaKCHMajibHaa pa3Hnna Mexay 
3HaaeHHHMH napaaaaxca Ha axjiHimiKe h ayHHOH op6HTe 
cocraBHT (croa6u,H 3 h 4 Ta6aHu,H napaaaaxca, 

apry M eHT z=U4°): p(lW)=0;l,25°+0;0,18 o = 0;1,43°, 
aro 6 hh 3 ko k npHseaeHHOH BejinaHHe [PA, p.271, n.85; 
HA I, S.447J. 

119. Ta6jiHua xopa kh.I, ra.ll. 

120. Cmhoi onHCHBaeMoft npopeaypH noacHaerca 
Ha phc. 5-H ([HAMA, p.1238, Fig. 106], rae AT — 
3KJiHnTHKa, Z — 3eHHT, E — i;eHTp JlyHu; BE = /3 — 

Kpyr mnpoTH, ZB = z h Z0 — Kpyni bhcoth. flaHo: yran ABZ = y, 3eHHTHoe 

paccTOHHHe z h mHpoTa /3. Tpe6yerca onpeaeanTb yroa B0E = 6 h c ero noMombK) 

cocraBJiHKmme napaaaaxca. riponeaypa BHHHcaeHHft TaxoBa: 

1) H3 npaMoyroabHoro TpeynwibHHxa BAE HaxoaHM BA = /S sin y; AE = /S cos y 
h 3aTeM AZ = z - /S sin y; 
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2) H3 npHMoyrcwibHoro Tpeyroabrnnca ZAE HaxoaHM 3eHHTHoe paccroaHHe ueHTpa 
JlyHbl 

ZE = VAZ 2 + AE 2 

h yro.fi rj H3 OTHomeHHH 
AE 

sm 9 ~ ze ; 

3) OTciofla yroa 6 = y - tj h cocraBasiomHe napaaaaxca onpeaeaaicrcH coraacHO 
(JjopMyaaM 

P Ji = P cos 0\ Pp = P sin 0. 

TaxHM o6pa30M IlTOaeMeH yCTpaHaeT orpy6aaiomHe ycaoBHH 2 h 3, npHHHTbie b 
ynpomeHHOM MeToae (kommcht. 113), ho coxpaHaeT aonymeHHe 1 (TpeyroabHHx BZ© 
CHHTaeTca iuiockhm). Ho Tax xax «ocHOBaHne» TpeyraabHHxa BE Majio (He 6oaee 
^max = 5°) > T0 0H0 He bhocht fSoahmoft norpemHOCTH b onpeaeaaeMhie BeaHHHHbi [PA, 
p.273, n.8; HAMA, p.116]. Oawaxo tomhuh MeTQn, no-BHflHMOMy, hh pa3y He Hcnoab30- 
Bajica caMHM IlToaeMeeM b «AjibMarecTe». 

KHHrA IIIECTAfl 

1. Cm. Ta6anuy cpeaHHX flBHxceHHii JlyHbi kh.IV, ra.8 

2. CpeflHecyTOHHoe npHpameHHe saoHrauHH co = 12;ll,26,41... 0 /d (kh.IV, hi. 3); 
HHTepBaJi BpeMeHH, Ha xoropbiii cpeflHee HOBoayHHe npeamecTBOBaao HaaaabHoii snoxe, 
70 ’ 3 —»5;47,33 d ; momcht caeayiomero HOBoayHHa b Mecaue tot 29;31,50 d — 

- 5;47,33 d = 23;44,17 d , rae 29;31,50 d = m — cpeauaa npoaoaatHTeabHOCTb CHHoaHue- 
cxoro Mecaua. 

3. ycraHOBHB aary cpeaHero coeanHeHHa b Mecaue tot 1 rona Ha6oHaccapa, Bee 
ocTajibHhie aaThi IlToaeMeii onpeaeaaeT nocaeaoBaTeabHhiM cyMMHpoBaHHeM npo- 
aoaJKHTeabHocTH CHHOflHaecKoro Mecaua no npaBHjiy, axBHBaaeHTHOMy cjiopMyae 

t i = t + m. 

AHciaorHMHbiM o6pa30M hh*c onpeaeaaiorcH aana nocaeaoBaTeabHhix onno3HUHH. B toh 
ace Ta6jiHue npHBeaeHbi 3HaaeHHa TpexnapaMeTpoB, HeoOxoaHMue aaa npeaBhiuHcaeHHa 
3aTMeHnw: cpeaHeii aHOMaaroi Caanua k, OTcuHTbiBaeMOH ot anorea coaHeuHoik op6hth, 
cpeaHen aHOMaaHH JlyHbi a h apryMenxa innpoTbi cu' aaa yCTaHOBJieHHwx momchtob 
cpeaHHX coeaHHeHHH h onno3HuHH. 

4. IJeaaa nacTb HHcaa npeacTaBaaeT HOMep aHa b Mecaue, Ha kotopmh npHxoaHTCa 
CH3Hraa, apo6Haa — uacTb cyrox, npomeauiyio nocae noayaHa ao MOMeHTa ch3hthh. 
Taxaa CHCTeMa o6o3HaueHHH, BCTpeuaiomaaca b «AabMarecTe» Toabxo b Ta6anuax ra.3 
3T0ii KHHra, uiHpoKO Hcnoab3yeTca nraneMeeM b «noapyuHhix Ta6anuax» [ Halma , 
1822-1825; PA, p.246, n.4], 

5. Pe»ib HaeT o 25-aeTHeM ayHHO-coaHeuHOM uHxae: 25 eraneTCXHX roaoB paBHbi 309 
CHHoaHMecKHM MecauaM, h3bccthom b EninTe y*e b cepeaHHe I tmc. ao h.3. [ Parker , 
1950, p.12-23, a Taxace HAMA, p.563-565]. 3 tot u«xa n03BoaaeT nocTpoHTb Ta6aHUhi 
t3khm o6pa30M, mto6m aaTa nepBoii ch3hfhh b xaacaoM uHxae He Bbixoamia 3a 
npeaeabi Mecaua tot [SA, p.222 ]. B aaHHOM cayuae HMeeTCa b BHay cooTHomeHHe 
25 y x 365 d - 0;2,47,5 d = 29;31,50,8,20 d _x 309 m . 

6. HMeiOTCa b BHay npnpaiueHHa Ax, Aa h Aai' 3a oaHH CHHoauuecxHH Mecau. 

7. KaxcabiH roa b 25-aeraeM uHxae moxct coaepacaTb 12 Han 13 chshthh oaHoro 
THna, b 3aBHCHMOCTH ot Toro, Ha xaxyio aaTy npHxo«HTca nepBaa CH3Hraa b roay. flBe 
nocaeaoBaTeabHbie CH3HrHH (nepBbie b roay) MOryT noaTOMy OTCTOaTb apyr ot apyra 
Ha 12 Han 13 CHHoaHHecxHX MecaueB. OnpeaeaHM, caeaya O.Heftre6ay3py, BeaHUHHbi 
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365 d - 12m = i = 10;37,58,20 d h 13m - 365 d = m-e = 18;53,51,48 d . ripH6aBaeHHe 
B&nHMHHbi 12m cflBHraeT aaTy nepaoii cn3nrnn b roay OTHOCHTeabHO npeawaymeii Ha e 
AHeii Ha3aa, a BeaHMHHa 13m — Ha m — e aHeii Bnepea- OcHOBbiBaacb Ha otoh 
3aKOHOMepHOCTH, moxcho paccMHTaTb aaTbi nepaux ch3hthh aaa ocrajibHbix 24 roaoB 
uwxaa, cacayrow,nx 3a roaOM 1, noaaraa, mto b nepBbiii roa nnicaa coeaHHeHHe npoH3omao 
b Haaaae Mecaua, a onno3HUHa — Ha m/2 aHa no3flHee. rio ycraHOBjieHHbiM aaraxi 
onpeaejiHiOTCH nance cooTBeTCTayioiuHC 3HaaeHHa k, a h a>'. noapo6Hee cm. [HAMA, 

p. 120—121 |. 

8. ripHBCflCHHhic 3aecb npeaeabHbie 3HaaeHHa apryMeHTa uiHpoTbi, OTCMHTbiBaeMbie 
ot y3JiOB (oj = 90° vi co = 270°), an a KOTophix bo3mo*cho HacTyruieHHe 3aTMeHHii CoaHua 
h Jlynbi, o6ocHOBMBaiOTca b ra.5. 

9. 06mec npaanao aaa onpeaeaeHHa aaT cpeaHHx ch3hthh moxho ccJjopMyaHpo- 
BaTb cjicayiomHM o6pa30M: ccjih Tpe6yerca h3hth nepByio CH3HraK> ansi roaa 
N = (25n + 1) + k, rae N — HOMep roaa no ape Ha6oHaccapa, n, k — ueabie ancaa 
(npHMCM k < 24), to HCo6xoaHMo k aaTe, xoropyio aaeT Ta6aHua ch3hthh an a nepBbix 
roaoB 25-acTHcro urncaa (25n + 1), npn6aBHTb nary H3 Ta6aHu,bi aaa oraeabHbix roaOB 
ansi roaa k; corn cyMMa oxaxcTca MeHbuie 30 d , aaTa othochtch k Mecauy tot, b 
npoTHBHOM cayaac k Mecauy <[>ao4)H. 

n p h m c p. OnpcacanTb aaTbi cpeaunx onno3Hu,HH aaa roaa 882 no ope Hafkwaccapa. 

no Ta6aHi;aM ra.3 HaxoaHM 

876 y : tot 8;20,54 d 

6*: 24;47,40 d 

Ha6oHaccapa 882 11 3;8,34 

Mto6m onpcacaHTb apcMsi nepaoii onno3HuHH b otom roay, Heo6xoaHMO H3 noayaeHHOft 
aaTM Bbmccrb BcaHMHHy 29;31,50 d ; see ocTaabHbie aaTbi HaxoaHM npH6aBaeHHeM otoh 
jkc BcaHMHHbi, xpoMc MecaueB IV h XI, rae, coraacHO TafiaHue IlToaeMea aaa MecaueB, 
HyacHO npw6aBHTb 29;31,51 d . 


CH3MFMM 

HOMCp 

Mecsiua 

Momcht 

0nri03M4MM 

1 

882 I 

3;36,44 

2 

II 

3; 8,34 

3 

11, 

2;40,24 

4 

.V 

2; 12,15 

5 

V 

1;44. 5 

6 

VI 

1; 15,55 

7 

VI 

30;47,45 

8 

VII 

30; 19,35 

9 

VIII 

29;51,25 

10 

IX 

29; 23,15 

11 

X 

28;55, 5 

12 

XI 

28,26,56 

13 

XII 

27;58,46 


flpyrne npwMepbi npeaBbiHHcaeHHa aaT cpeaHHx ch3hitih c noMombio Ta6aHu 
nroacMea cm. b [HAMA, p. 121—122; PA, p.654 ]. 

10. riToaeMeH roBopHT 06 onpeaeaeHHH cpeaHero BpeMeHH no HCTHHHOMy, oaHaao 
b aanHOM cayaae aoaacHa HMeTb Mecro ofipaTHaa onepauna: hcthhhoc BpeMa onpeaeaaerca 
no cpcaneMy, cm. kh.III, ra.9. 
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11 . MOMeHT HCTHHHOH CH3HH1H ^ (KOHia = X Q ) Onpeae^HCTCH no BbIMHCJieHHOMy 
MOMemy cpeaHeii cn3nmn = I Q ). Ha a MOMeura ? s aoaatHbi 6biTb BbiMHcaeHbi 

ncTHHHbie aojiroTbi h A q) a 3aTeM aaoHrauna JlyHbi t] = X^ - X Q (b coeaHHeHHH) 
hjih rj = — (X Q - 180°) (b onno3HUHH). IlpoMeacyTOK BpeMeHH Meacay hcthhhoh h 

cpeaHeii cH3nrHHMH onpeaeaaerca coothout eHHeM 
-At = —2_, 


rae v a , v- — CKopocTH aBHaceHna CoaHua h JlyHbi no aoaroTe. Iloaaraa — = -pj, 


HaxoanM 



BeananHa At npn6aBaaeTca k t , ecan b momcht cpeaHeii ch3h™h X Q > X^ 
(X Q - 180° > X^) (ncTHHHaa CH3Hraa eme He Hacrynitaa), b npoTHBHOM cayaae At 
aoaacHa BbiHHTaTbca H3 t . 

12. CxopocTb JlyHbi no aoaroTe cymecrBeHHO MeHaeTCa c TeaeHHeM BpeMeHH. 
IIoaTOMy b (JxjpMyae aaa onpeaeaeHHa HHTepBaaa BpeMeHH At Meacay hcthhhoh h 
cpeaHeii ch3hitihmh aoaatHa (JjnrypHpoBaTb HCTHHHaa cKopocTb, a He cpeaHaa. CoraacHo 
IlToaeMeio, BeanaHHa hcthhhoU ckopocth 


v 5 = 0;32,56 + 0;32,40 x A c(a), °/h, 

rae nepBoe caaraeMoe ecrb cpeaHaa aacosaa cKopocn. JlyHbi no aoaroTe BTopoe — 
npoH3BeaeHHe cpeaHeii aacoBon ckopocth no aHOMaann a> a (kh.IV, ra.4) Ha npnpameHHe 
ayHHoro HepaBeHCTBa Ac(a) = c(a + 1°) — c(a ) aaa cooTBercTByiomero 3HaaeHHa a (cm. 
TaM ate); nocKoabKy MaKCHMyM HepaseHCTBa HMeeT Mecro npn a = 96°, HMeeM 
Ac < 0°, ecan a < 96° nan a > 264°, h Ac > 0°, ecan 96° < a < 244° [HAMA, p.122-123; 
SA, p.225-226]. rioflpo6HhiH amjm3 cooTHomeHHii, npHBeaeHHhix b kommcht. 11, 12, 
cm. b [KypmuK, 1997]. 

n p h m e p. OnpeaeaHTb BpeMa hcthhhoh onno3HUHH aaa 882 r. Hafxmaccapa, 
Mecau xoftaK. 

Momcht cpeaHeii onno3nunn b 3tom Mecaue t - 2;12,15 d (kommcht. 9). 

_ _ °P 

CooTBercTByiomHe 3HaMeHH« k h a HaxoflHM no Ta&nnuaM b roi.3: 







K 

a 

<o 

876 y 

59;45,36 

233:43,26 

255:26,22 

6 y 

22;58.47 

136:15.11 

140:17.41 

882 y II 

82:44,23° 

9;58,37° 

35;44, 3° 


HaiiaeHHbie BeaHMHHbi, KaK h b kommcht. 9, oTHOcaTCa ko BTopoft onno3HUHH roaa. 
flaTbi caeayiomHx onno3HUHii HaxoanM nocaeaoBaTeabHbiM cyMMHpoBaHHeM Aic h Aa 3a 
oaHH CHHoaHwecKHH Mecau: 



Aic 

Aa 

Am 

882 y II 

82:44,23 

9;58,37 

35;44, 3 

III 

111:50,46 

35:47,37 

66:24,17 

IV 

140:57, 9 

61:36,38 

97; 4,31 
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YpaBHeHHe Ccuiima (kh.III, m.6 ): c q = c(ic) = —1;33°. JlyHHoe ypaBHeHHe (kh.IV, m.IO): 
Cj = c(a ) = -4; 12,16°, c(a + 1°) = -4; 14,56°. Una cpeaHeii oihio3huhh, KOiaa = 
= X Q - 180°, HM66M COOTHOmeHHe 


V = * c - a o - 180°) =c € ~c Q = -4;12° + 1;33° = -2;39°. 
IIpHpameHHe HepaseHCTBa JIvhn 

A c(a) = c(a + 1°) - c(a ) = -0;2,40°. 

MCTHHHaa CKOpOCTb flBHXeHHS JlyHbl 

V t = 0;32,56 - 0;32,40 x0;2,40 °/h = 0;31,29°/h. 


MHTepBaa MejKfly hcthhhoU h cpeflHeti oihio3hii,hhmh 


13 r, 13 2;39° 

,= ~T2lZ = TIO;31,29°/h : 


5;28 h . 


IlocKo^bKy b momcht cpeaHeii onno3HU,HH A q - 180°>A ff (tj < 0), BeanaHHa A( 
npH6aBjiseTC» k onpeaeaeHHOMy paHee MOMeirry cpeaHeft onno3Hii,HH / Qp . Orciofla 
t Qp = 2;25,55 d ; hcthhh 3 h onno3nu.na b Mecaue xoflaKe b 882 r. Ha6oHaccapa 6ypeT 

HMeTb Mecro bo 2-ft aeHh Mecaua b 10;22 h nocae noayaHa. 

JJpyrne npHMepbi npeaBbiHHcaeHHa hcthhhhx ch3hthh, conaacHo MeroflHKe n-roaeMea, 
cm. b [HAMA, p.123-124; PA, p.654]. 

13. Kh.V, ra.14, c.161-162. 

14. B nepnree JlyHa HMeeT HaHdoahuiHH bhuhmhh flHaMCTp; npeueuhHhie 3HaaeHHa 
apryMeHTa mHpoTbi, njia Koropbix bo 3 mo*hh 3aTMeHna, 6y«yT b 3tom cayaae 

HaHfSoUhUIHMH. 

15. -173, anpeub 30/Mali 1; OnaoMerop — ouuHHHCTHHecKHH u,apb riroaeMeii VI 
OunoMeTop (180-145 ao H.3.). Cm. Tax ace Ta&aauy b kommcht. 25 k kh.IV. 

16. ripoBepKy BbiaHcaeHHH IlToaeMea cm. b [HA I, 350, Anm. b) ]. 

17. ripHHBToe ypaBHeHHe c € = -1;33° cooTBercTByeT aHOMajiHH a = 163;40° npn 
ycaoBHH, ecjiH Hcnojib30Bajiacb npocTaa ayHHaa rHnoTe3a (Tadanua kh.IV, ra.10). TouHhie 
BbiHHOieHHa no Ta6jiHue kh.V, na.9 aaiOT c € = -1;29°; paccroaHHe JlyHbi ot y3Jia npH 
3 tom noayaaeTca paBHbiM 8;22° bmccto npHHaTbix 8;20° [PA, p.283, n.20]. 

18. -140, HHBapb 27/28. 3ro 3aTMeHHe Hadaroaajiocb rHnnapxoM, aeMy HMeeTca 
noflTBepacaeHHe b ra.8 aron khhth, c.200; cm. Taxace Tadanuy b kommcht. 25 k kh.IV. 

19. ITpHHHToe nToaeMeeM 3HaaeHHe noayaaHTeabHocrH ^ = l/2 h npH6uH3HTeutHo 
b «Ba pa3a MeHbme onpeaeaeHHoro no ero ace TadanuaM (ra.8) [HA I, 450; Hbiomon , 
1985, c. 204-205; Fotheringham, 1920, p.579; PA, p.284, n.23]. 

20. BeaHHHHa jiyHHoro HepaBeHCTBa = -0;8° 3«ecb Tax ace (cm. kommcht. 7) 
onpeaeueHa Ha ochobc npocToii rHnoTe3bi no TadanuaM kh.IV, ra.10 ana a = 178;46°. 
ToHHbie BbiHHcaeHHa (no TadaHite kh.V, ra.9) gaioT c £ = —0;3° h paccroaHHe JlyHbi ot 
y3.aa 10;42° bmccto 10;36° [PA, p.284, n.22]. 

21. Hepe3 noawcbi HaxaoHHoro Kpyra ayHHOii opdwrbi. 

22. IloaoaceHHH uem-pa JlyHbi h ueHTpa tchh OTHocwreabHo yaaoB ju ia Kaacfloro H3 
3aTMeHHH noKa3aHbi Ha pnc. 6-A. Meroa BbiHHcaeHHH aHaaonmeH npopeaype, 
Hcnoab3yeMoli b kh.V, ra.14 ana onpeaeaeHHa HaHMeHbmero BnaHMoro anaMeTpa JlyHbi 
(kommcht. 85 k kh.V). B flaHHOM cayuae 

AcOj = 8; 20°, Aco^ = 10;36°, 
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H3 TpeyroabHHxa BAL no H3BecTHbiM A to' h yray i onpeaeaaerca paccroaHHe neHTpa 
JlyHbi L ot uesrrpa tchh B: 

b 3 = 0;43,3°, b A = 0;54,50°. 



Phc. 6-A 

IlpHpameHHe bcjihmhheii 3aTeMHeHHoii nacTH a«cxa b wacrax anaMeTpa 
a 7-3 . 1 , 

Am = ~TT rf <r = I d v 

a cooTBercTByiomee eMy h3mch£hho paccroaHHa ueirrpa JlyHN ot uenrpa tchh 
Ab = b 4 - 63 = 0 : 11 , 47 °. 

OTcraaa 

i { = 3x 0;11,47° * 0;35,20°. 

23. Paanyc tchh, coraacHO aaHHHM nmaeMea, 
s = b A -~d <l = 0;54,50° - \ x 0;35,20° = 0;46°; 

2 

TeopenwecKoe 3HaaeHHe s = 2 -^r^ = 0;45,56°. 

24. Onpeaeaaerca npeaeabHaa mHpoTa JlyHbi, aaa KOTopow bo3mo*ho awraewHoe 
3aTMCHHe. BHaHMbiii paanyc Coarata, xax noxa3aHo b kh.V, ra.14, paBeH BHaHMOMy 
paaaycy JlyHbi (0; 15,40°) npn ee MaxcHMaabHOM yaaaeHHH ot Ha6aroaaTeaa. Orcroaa 

I ^max 1 - r o + r $max = 0;15,40“ + 0;17,40° = 0;33,20°. 

25. HMeerca b BHay ycn>e pexn ilHenp. 

26. YcaoBHa Ha6aioaaeMOCTH coaHeaHbix 3aTMCHHH cymecTBeHHbiM o6pa30M 3aBHcaT 
ot noaoaceHHa Ha6aroaaTeaa Ha noB epxHOCTH 3eMan oTHocwreabHO och xoHyca ayHHoii 
TeHH. IlosTOMy npH onpeaeaeHHH «npeaeaoB 33TMeHHH» aoaxeH ywHTbiBaTbca napaa- 
aaxc, 3aM6THO BaHaromHH Ha BeaHMHHy P maj , H oj'. C yaeroM napaaaaxca 
co' = (Pp + 0;33,20°)11;30 + Py IlToaeMeH orpammHBaerca ceMbio xaHMaTaMH ot Mepoa 
(<p = 161/2°) ao ycrbeB BopHc<J>eHa (<p = 481/2°), onpeaeaaa aaa hhx MaxcHMaabHbie 
3HaaeHHa h py flaa Mepoa p^ = 0;8° x ceBepy, p x = 0;30°, xoraa coeaHHemie 
npoHcxoaHT b paftoHe JIbBa—BaH3Heiy>B; aaa BopHCiJjeHa p^ = 0;58° x rory, 
P x = 0;15°, xoraa coeanHeHHe — b CxopnHOHe—Pbi6ax. IIpoBepxa noxa3biBaeT, wto 
B eaHHHHbi Pp BbiHHcaeHbi IlToaeMeeM npaBHabHO, b to BpeMa xax p x coaepacar 
HeoSbacHHMbie oihh6xh. Cootbotctbchho ElToaeMeH paccMaTpraaeT a»a xpaiiHHx cayaaa: 
a) JlyHa pacnoaoaceHa x rory ot axannTHXH h HMeer MaxcHMaabHyro mHpoTHyro 
cocraBaaromyro x ceBepy; 6) JlyHa — x ceBepy ot axararraxH, roacHaa xoMnoHeHTa 
Pp MaxcHMaabHa. Bbi6op yxa3aHHbix oxpecTHOCTeft coaHuecroaHHH CBa3aH, no-BHaHMOMy, 
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C flBVMfl KpaHHHMH nOao*eHHaMH 3KJIHFITHKH OTHOCHTCJIbHO 3eHHTa: HaHfkwiee CeBepHbIM 

(Cojnme b Paxe), aaromHM HaHfxwibmee napajLaaxTHaecxoe CMemeHHe k ceBepy, h 
CaMbIM JO*HbIM (CcWIHUe B CxOpnHOHe), npH KOTOPOM HMeCT MeCTO MaKCHMaJIbHOe 

CMemeHHe k rory [HAMA, p.126-129; SA, p.228-230]. 

27. 1;31° « 0;33,20° + 0;58°. IlycTb (Ha pnc. 6-B) AA — axararraxa, Ar — op6wra 
JlyHbi, cd — BHflHMoe paccroaHHe JIvhh ot yaaa, /3 — uinpoTa, i = 5° — HaxaoH 
op6hth. Tpeyro^bHHK ArA CHHTaeroa iuiockhm; cootbctctbchho HaxoflHM 



Pnc. 6-B 


<w = ll;30x/3; 

Ko3(Jxt)Hu,HeHT npH /3 onpeaeaaeroa no Ta6jiHu,e xopa (kh.I, 
r.a.11) H3 OTHomeHHa 


";30, 

[HA I, 450-451; HAMA, p.125]. 

McTHHHoe paccroaHHe uenrpa JlyHbi ot y3aa onpeae- 
aae-rca aaaee coraacHo <J>opMyae 


28. Ot 3HaaeHHH HCTHHHoro apryMeirra mHpona o' riroaeMeH nepexoawr k cpeaHHM 
3HaqeHHaM o', nocKOJibxy hx onpeaeaeHHe npome. Hto6m noaywHTb cd' , 3HaqeHHa o', 
onpeaeaeHHbie Bbime, hv*ho yBeaHHHTb Ha BeanwHHy x = AM — paccroaHHe no ao^rore 
Me*ay hcthhhmm h cpeaHHM coeanHeHHaMH (pnc. 6 -C). B momcht hcthhhoh ch3hfhh, 
xoraa A Q = Aj, cpeaHHe ao-arona CoaHiia h JlyHbi MoryT pa3aHqaTbca caMoe 6oabiuee 

Ha BeaHaHHy A = c Q + c { = 2;23° + 5;1° = 7;24°. jjBHraacb no axaHmaixe, roaxa I 


aoroHaeT ©. Oroioaa 


x 



= 2;23° + 7;24°|^ + ^) ] ~ 2;23° + 0;34° + 0;3° = 3;0“. 

3aecb ITrojieMeft cyMMHpyeT paa OecxoHeaHoft reoMeTpHaecKon nporpeccira, orpaHHHH- 
Baacb asyMa ero aaeHaMH; npH 3tom OTHomeHHe cxopocreii CoaHU,a h JlyHbi 

= -ft, a jrj + = -j^. noapoOHee cm. [HA I, 

x 451; HAMA, p.125-126; SA, p.224, a Taxxe Kypmwc, 
1997 ]. 

29. CpeaHHH apryMeHT nrapOTbi, orcaHTbiBaeMbiH 
or y3aa, 

0° < | o' | < 17;41° + 3° = 20;41°, ecan /3 > 0, 

Pnc. 6-C 

0° < | o' | < 8;22° + 3° = 11;22°, ecan /3 < 0. 
Oroioaa HaxoaHM_B03Mo*Hhie npeaeahi H3MeHeHHa o' aaa coaHeaHbix 3aTMeHHft; aaa 
Bocxoaamero y3aa ( o' = 270°) 

270° - 11;22° < o ' < 270° + 20;41°, iwh 



258:38° < o' < 290;41°, 
aaa HHexoaamero yaaa (o’ = 90°) 

90° - 20;41° < o' < 90° + 11;22°, turn 
69; 19° <o'< 101;22°. 
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30. riTOiieMeii npHBoaHT TeopeTHqecxyio BeaHHHHy paanyca tchh s (cm. xom- 
MeHT. 23), bmccto BbiqHcneHHoii Ha ocHOBaHHH Ha6ax)aeHHii (0;46°). ripeanoqTeHHe 
TeopHH nepea Ha6ax)aeHHaMH b ueaOM cbomctbchho noaxoay n-roaeMea, ho b aaHHOM 
cay Mac oho onpaBabiBaeTca eme h xapaxTepoM caMHX BbiqncaeHHH, nocxoabxy 
TCopcTHaecKaa BeaHqHHa pacuiHpaeT aonycTHMyio o6aacTb H3MeHeHHa (o'. 

31. OnpeaeaaioTca npeaeabHbie 3HaqeHHa cpeaHero apryMeHTa mapoTbi ana ayHHbix 
3aTMeHHii. riToaeMeii HaxoaHT npeaeabHoe 3Ha>ieHHe paccToaHHa ueHTpa JlyHbi ot ueHTpa 
TCHH 

| p max | < 0; 17,40° + 0;45,56° = 1;3,36°, 
npeaeabHbie 3HaMCHHM hcthhhoix) apryMeHTa mapoTbi, oTCMHTaHHbie ot y3aoB, 

\<o'\ < 11;30 /3 max = 12; 12°. 
ricpcxoflHM k cpcaHeMy apryMCHTy mapoTbi: 

| S'| = | o' +3° | £ 15; 12°. 

Orcioaa aonyCTHMaa o6aacrb H3MeHeHHa S' aaa Bocxoaaipero yaaa (S' = 270°) 

270° - 15;12° s S' < 270° + 15;12° 


254;48° <S'< 285; 12°, 
aaa HMCxoaamero y3aa (S' = 90°) 
90° - 15; 12° < S' < 90° + 15;12° 


nan 

74;48° s S' < 105; 12°. 

32. Ta6anua kh.VI, ra.3, croaOeu. 5. 

33. 3aaaaa, c<J)opMyaHpoBaHHaa n-roacMeeM, b tom, hto xacaerca ayHHbix 3aTMeHHii, 
pcuiaaacb b BaBHaoHCKOM acrpoHOM hh npH noMOiun «capoca» (kommcht. 7 k kh.IV) — 
ncpHoaa, coflcpacaBuicro 33 weCTHMecaqHbix h 5 naTHMecaqHbix HHTepBaaoB Mexay 
3aTMCHHaMH. CoxpaHManCb xanHonncHbie ciihckh 3aTMCHMH, b kotopmx npMBeaeHbi aaTbi 
3aTMCHHM an a accro «capoca» [HAMA, p.525-5261. riToaeMeii o «capoce» b 3toh cbb3h 
hc ynoMHHacr, ho naea nepMoaHMHOCTH 3aTMCHHH 6waa H3BecTHa aHTHWHUM acrpoHOMaM 
3aaoaro ao OToaCMca [HAMA, p.321-322]. Tax, HanpaMep, nawHHM (Ectcctb. HCTopna, 
11, 57) npnriHCbiBacT rnnnapxy ycraHOBaeHHe naTHMecawHoro HHTepaaaa aaa ayHHbix 
3aTMCHHii, a Taxxe ccmh- h oaHOMecaqHwx HHTepBaaoB aaa coaHeqHbix 3aTMeHHii, ho 
hc bo Bcaxon mccthocth. Bo3moxho 
nooTOMy, qTO HacToaiyaa raaaa 
BKawqacT, no xpaHHeii Mepe qac- 
TMqHO, H3aoxccHHC TeopHH rnnnap- 
xa lHAMA, p,129J. 

34. PaccyxcacHHa IlToaeMca no- 

HCHBIOTCa Ha pHC. 6-D, KOTOpblH Mbl 

3aHMCTBOBaan m3 [PA, p.288, 

Fig. H [. Bo BpcMa 3aTMeHHa, xax 
ayHHoro, Tax h coaHeqHoro, cpeaHaa 
JlyHa aoaxcHa HaxoaHTbCa b npeae- 
aax 3aTMCHHOH 3 ohm AB HaH CD 
cboch opOnTbi. 3aTMeHHe b xaxyxi- 
aH6o CH3HrHio bo3mojkho, ecan npH- _ 
pamcHHC cpcaHCro apryMeHTa mHpoTbi Aco' 3a BpeMa, npomeamee ot HcxoaHoii ch3hthh, 
bo BpeMa xoTopoii Ha6ax)aaaocb 3aTMCHHC, He BbiBoawr cpeaHww JlyHy 3a sth 
npcacabi. flaa ayHHoro 3aTMeHHa Taxaa CHTyauna 6yaer HMeTb mccto, ecaH 
149;36° < AS’ < 210;24°; b otom cayqae Haiiaerca no xpaHHeii Mepe oaHa Toqxa 
M € AB (nan CD) Taxaa, wto M + Ao' G CD (nan AB). Z[aa coaHeqHbix 3aTMeHHii 
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npiuioxenun 


138;38° < Am' < 202;44° (ecaH M G AB) h 157;16° < Am’ < 221;22° (Af € CD). 

npHpameHHe cpeaHero apryMeHTa mapoTbi 3a 6 MecaueB (TaGanua kh.VI, ra.3, 
croaGeu 5) Am' = 184; 1,25° yaoBaeTBopaeT bccm 3thm TpeGoBaHHaM. 

35. IlpoflOJiJKHT&nbHocTb CHHoaHHeCKoro Mecaua onpeaeaaeroa, coraacHo nroaeMeio, 
no npaBmiy, aKBHBajieHTHOMy (JwpMyae 



ryie m — cpeflHaa npoaojiacHTe^bHoCTb Mecaua, m — HCTHHHaa npoaoaxHTeabHOCTb, 
v Q , — HCTHHHbie CKopoCTH flBHaceHHa Co.iHua h JlyHbi no aojirore; BeaHHHHa m 
GyaeT Han6oabineH, ecaH v Q MaKCHMaabHa, a MHHHMaabHa. 

36. npHpameHHa AX h Aa 3a 5 cpeaHHX MecaueB onpeaeaaiOTCa no TaGa. kh.VI, 
rji.3, croaGubi 3-4; aBHacemia no aoarore CoaHua 3a naTHMecaMHbiH HHTepBaa GyaeT 
HaHfxwbinHM, ecjiH ayra AA CHMMeTpnHHa oTHocwTeabHo nepwrea opGhtm h nepHreft 
HaxoaHTca b ee cepea«He; Toraa 3HaneHHe coaHeHHoii aHOMajiHH aa a nepBofi cn3nran 
Kj = 180° - 145;32/2 = 107; 14°, aaa BTopoft cn3nrnn k 2 = 180° + 145;32/2 = 252;46°; 
cooTBeTCTByromee ypaBHeHne (Ta6a. kh.III, ra.6) c Q = ±2;19°; npHpameHHe hcthhhoh 
aoaroTbi AA q = AA + 4;38°; HCTHHHbie aoaroTbi CoaHua Aj = 170;25° ~ 20° fleBbi, 
A 2 = 320;35° ~ 20° Boaoaea. 

flBHaceHHe JlyHbi no aoarore 6yaeT HaHMeHbmHM, ecaH ayra Aa (npeBbimeHHe 
aHOMajiHH Haa narbfo noaHbiMH o6opoTaMH) CHMMCTpHHHa othocht eabHo anorea annumcna 
h anoreii HaxoanTCa b ee ueHTpe; 3HaaeHHe ayHHofl aHOMaaHH ana nepBoii ch3hfhh 
a l = 64;32°, aaa Bropoii CH3nran a 2 = 360° - 64;32° = 295;28°; ypaBHeHHe (TaGa. kh.IV, 

ra.10) Cj = ±4;20°; npHpameHHe hcthhhoh aoaroTur. AX f = AA - 8;40° [HAMA, p. 1301. 

37. npHpameHHe aaoHrauHH 3a naTHMecaHHHH HHTepBaa AA q - AA { = 4;38° + 
+ 8;40° = 13;18°. 3a speMa, KOTopoe noTpeGyeroa Jlyne, htoGh npoirrH 3Ty ayry, CoaHue 
npoaBHHeTca no aoaroTe Ha 13; 18/12 = 1;6°, Cm. kommcht. 11, 28. 

38. TaGanua aaa MecaueB kh.VI, ra.3, croaGeu 5. 

39. B MOMeHThi CH3HrHii JlyHa HaxoaHTca npH6aH3HTeabHO Ha cpeaneM paccroaHHH, 

nocKoabKy a « 65°. npeaeabHaa mHpoTa JlyHbi Ha cpeaHeM paccroaHHH, npn Koropoii 
bo3mo*ho 3aTMeHHe, onpeaeaaeroa KaK noaycyMMa nnipoT aaa HanGoabmero h 
HaHMeHbmero paccroaHHH. B HanGoabmeM paccroaHHH = r r + s = 0; 15,40° + 

+ 236 x 0; 15,40° = 0;56,24° (c. 161—162 h kommcht. 85 kh.V), b HaHMeHbmeM — 
/^ax = 1;3,36° (kommcht. 31). Orowaa | /3 mav | < (1;3,36 + 0;56,24):2 = 1°; npeaeab- 
Hoe paccroaHHe JlyHbi ot y3aoB Iwl < 11 ;30y3 = 11;30° (kommcht. 27); ayra 
BC = 180° — 2 x 11;30° = 157;0°. 

40. Cm. kommcht. 35; npoaoaaarreabHocTb CHHoawHecKoro Mecaua GyaeT MHHHMaab- 
hoh, ecaH CKopocrb CoaHua HaHMeHbmaa, a JlyHbi HauGoabmaa. 

41. npnpameHHe cpeuHeft aoaroThi AA h cpeuHeii aHOMaann Aa onpeaeaaeroa no 
TaGanue kh.VI, ra.3, croaGun 3-4. ZlBH^eHHe CoaHua no aoaroTe 3a 7 MecaueB GyaeT 
HaHMeHbmHM, ecaH ayra AA cHMMeTpHHHa othocht eabHo anorea; b stom cayuae 
coaHeuHaa aHOMaana 2 = ±101;52°, ypaBHeHHe c Q = ±2;21°, npnpameHHe hcthhhoh 

aoaroTbi AA q = AA — 4;42°; HCTHHHbie aoaroThi A [ = 65;30° + ^ (203;45° - 4;42°) = 

= 15;l,30°fleBbi, A 2 = 65;30° - \ (203;45° - 4;42°) = 25;58,30° Boaoaea [PA, p.292, 
n.41], JjBHaceHHe JlyHbi no aoaroTe GyaeT HanGoabmHM 3a rarrepBaa b 7 MecaueB, ecaH 
OHa npoxoaHT anoreii annunicaa b cepeaHHe 4-ro Mecaua; npn stom aHOMaana b ch3h- 
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thh «j 2 = ± -j Aa = ±90;21°, earn cvaran ot nepHrea animHxaa; ypaBHeHne 
c { = ±4;59°; npapameHae hcthhhoh aoaroThi AA { = AA + 9;58°. 3a ceMHMecaHHbiii 
HHTepBaji aaom-aitfia H3MeHHrca Ha BejiHHHHy AA t - AA q = 14;40°. 

42. BbiHHcneHHa caeayioT npoueaype, paccMOTpeHHoii b kommcht. 36-39; 3a ceMb 
Mecau,eB MHHHMaabHoft npoaojCKHTeabHOCTH JlyHa, craprya H3 tohkh A, npoftaeT no 
op6wre ayry AM, Ooabmyro ayra ABCD (pnc. 6-D). noaoxeHHe btopoh ch3hthh 
OKa3biBaerca noaroMy 3a npeaeaaMH ay™ CD, hto aeaaeT 3aTMCHHC HeB03M0XHbiM. 

43. C.185. 

44. MaxcHMa^bHaa mHpoTa JlyHbi Ha cpeflHeM paccroaHHH, npn kotopoh eme 
bo3mo*ho 3aTMCHHC, paBHa cyMMe paanyca Coamja (r Q = 0;15,40°, kh.VI, ra.5, c.183) 
h paanyca JlyHw (r ? = 0; 16,40°), kotophh b cboio onepeab paBeH noaycyMMe paanycoB 
JlyHbi Ha MaxcHMajibHOM (0;15,40°) h MHHHMaabHOM (0;17,40°) paccroaHHax, T.e. 

|/3 max | £ 0; 15,40° + (0;17,40° + 0;15,40°) : 2 = 0;32,20°. Oroioaa npeaeabHoe 3HaaeHHe 
apryMeHTa mHpoTbi, oTCHHTaHHoe ot y3Jia, \w\ < 11;30 X 0;32,20° = 6; 11,50° = 6; 12° 
(kommcht. 27); bcjihhhhw nyr BC h DA (pnc. 6-D), Ha xoropbix He npoHexoaaT 
3aTMeHHa, A w = 180° - 2 X 6;12° = 167;36° [PA, p.290, n.34], 

45. IlpHMeHaeTca c[)opMyaa, CBa3HBatOmaa 3HaneHna apryMeHTa mupoTbi h mupoTbi 
b6jih3h y3JiOB: 

A/3 = = 0;44,26 « 0;45°. 

46. H3 KOHTeKCTa h coraacro paay pyxonHceft hcho, hto 3aecb aoaxHo 6brn> He 
«HaH6ojibmee naTHMeca«iHe», a «nepHoa H3 5 cpeaHHX MecaneB t3khx, hto...» [PA, 
p.290, n.35]. 

47. Cm. Bbime c.185 h kommcht. 37. 

48. fleiicTBHTejibHo, 

(13; 18° + 1/12 x 13; 18°) : 13;10,34 °/d = (13;18° + 1;6°): 13;10,34 °/d = l d 2;14 h , 

CM. C.185 H KOMMeHT. 38. 

49. nponoji;KHTejibHocTb 5 cpeaHHX MecaiieB, coraacHo TafwiHiie b ra.3, croaGeu, 2, 
paBHa 147;39,ll d = 147 d 15;40 h , KOTophie nmneMeH oKpyraaeT no 147 d 153 / 4 h . 

50. ^Tofibi napaaaaxc 6bia HaH6oabiiiHM, npeanoaaraeroa, <rro nepBoe 3aTMeHne 
npoH3onwo b6jih3h ropH30HTa, a BTopoe 5 MecapeB cnycra b MepHanaHe. B momchth 
3aTMeHHH CoaHue HMeao aoaroTbi cootbctctbchho A ( =20° fleBhi, A 2 = 20° Boaoaea h 
cepeanHa ayra coBnaaaaa c nepHreeM, cm. kommcht. 37. 

51. IIocKOJibKy A w' 3a naTb MecapeB nocae BhiHHraHHa u,eahix o6opotob 6yaeT 
MeHbme 180°, JlyHa b Ka*aoM H3 3aTMeHHft b paccMaTpHBaeMoii CHTyaipra 6yaer 
HaxoaHTbca k rory ot axannTHKH h HMerb napaaaaxc oaHoro 3Haxa b xaxaoM caywae 
MeHbme 0;45°. YBejimemie Aw' Me*ay 3aTMeHnaMH 3a cneT napaaaaxca, t3khm o6pa30M, 
He MO*eT aocTHHb Tpe6yeMott BeaHHHHhi 0;45°, nocxoabxy napaaaaxcbi b wHHTaioTca. 

52. CyMMapHbiii napaaaaxc aaa HaGaroaaTeaa Ha axBarope MeHbme Tpe6yeMoii 
BejiHHHHbi 0;45°, oaHaKo yxe b caeayrameM KjiHMaTe (M = 12i/2 h ), oh 6yaeT 6oabme 
0;45° h, 3HaHHT, aaa Bcex ronex, aeacamHx k ceBepy, bo3mojkhh aaa coaHewHbix 
3aTMeHHa c HHTepBaaoM 5 MecapeB, Tax Kax np« aBHxeHHH x ceBepy raxcHbiH napaaaaxc 
B03pacraeT. BbiHHcaeHHa IlToaeMea npoaHaaH3HpoBaHhi IlannoM [Rome, 1931, p.225- 
229], cm. Taxxe [HAMA, p.131-132, PA, p.291, n.39]. 

53. C.186; ayra ABCD (pnc. 6-D) Ha cpeaneM paccroaHHH 6e3 yweTa napaaaaxca 
paBHa 180° + 2 x 6; 12° = 192;24°, cm. Taxxe kommcht. 44. 

54. ripeaenbHbie 3HaaeHHa apryMeHTa mupona AaJ' = 208;47° - 92;24° = 

= 16;23°, hto cooTBeTCTByeT Aft = = 1;25°, cm. kommcht. 27. 
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npUAOXeHUA 


55 . Cm. KOMMeHT. 41. 

56. C.186; ayra, xoropyio npoxoawr JlyHa no CBoeii op6irre 3a BpeMsi Mexay cpeaHHM 

H HCTHHHbIM COeaHHeHHHMH, aeaHTCH Ha CpeaHCCyTOWHyiO CKOpOCTb no aoaroTe 

(14;40° + 1/12 X 14;40°) : 13;10,34 °/d = l d 4;56 h = l d 5 h . 

57. Ilapaaaaxc k ceBepy b ceBepHOM noaymapHH HMeeT MaxcHMyM Ha axBaTope. 
rioaaraa 3 chhthoc paccroaHHe z = 24° <Han6o;ibmee 3eHHTHoe paccroaHHe axararraxH b 
M epHflHaHe Ha 3 cmhom axBaTope), no Ta6aHue kh.V, ra.18 HaxoaHM cyMMapHMH 
napaaaaxc (ayHHbiii MHHyc coaHewHuii) Ha cpeaHeM paccroaHHH 

p = p s -c 2 = 0;22,6° + 1/2 x 0;4,18° - 0;1,9° = 0;23,6°, 

wto cooTBCTCTBycT Texcry [PA, p.292, n.43]. 

58. Ilapaaaaxc no iunpore k ceBepy B03pacTaeT c yBeaHweHHeM reorpa<J>Hwecxoft 
uiHpoTM, h eoiH Bfl a napaaaean Poaoca cyMMapHbift napaaaaxc Towex axannTHXH c 
aoaroTaMH A ( h A 2 (0;46° + 0;46° = 1;32°) 6oabme bcjihwhhm 1;25°, to npn aBHxeHHH 
k ceBepy oh 6yaeT eme 6oabiue, h, 3H3wht, bo3mojkhh a»a coaHewHbix 3aTMeHwa c 
HHTepBajioM 7 Mecau,eB. 

59. ^Ba 3aTMeHHa c HHTepBajioM b 1 Mecau bo3mo*hh .iniiib b tom caywae, earn 
o6e CH3HTHH oxaacyrca b npeaeaax oshoh h toh ace 3aTMeHHoft ayra AB hjih CD 
(pHC. 6-D). BepoaTHOCTb aroro co6biTHa npoBepaerca b npeaeabHoft CHTyauHH, xoraa 
ayra AB (CD) HMeeT MaxcnMaabHyio BeaHWHHy, a npHpameHHe aoaroTbi 3a oanH 
Mecau — MHHHMaabHyro. 06a 3 th ycaoBHa, ouHaxo, He MoryT 6uTb BHnoaHeHbi 
oaHOBpeMeHHo, nocxoabxy yBeaHweHHe ayr AB (CD) nponcxouHT 3a cweT napaaaaxca, 

KOTOpblH HMeeT M3KCHMVM npH MHHHM3JIbH0M paCCTOaHHH JlyHbi, XOrua OHa HaXOaHTCa 

b neparee annuHxaa, a MHHHMaabHoe npHpameHHe aoaroTbi HMeeT Memo, xoraa o6e 

CH3HTHH CHMMeTpHWHbl OTHOCHTCabHO nepHTCH. 

60. FIpHpameHHa AA = 29;6°; A« = 25;49°; Aw = 30;40° onpeaeaeHw no Ta6anue b 
ra.3 aaa MecaueB. IlocKoabKy aaHHa Mecaua HaHMeHbmaa, npoHaeHHaa CoaaueM ayra 
AA CHMMerpHWHa oTHocnTeabHo anorea h anoreii HaxoaHTCa b ee ueurpe; OTCioaa 
Kj 2 = 14;33°; ypaBHeHHe (Ta6anua kh.III, ra.6) c q = ±0;34°; npHpameHHe hcthhhoh 
aoarOThi AA q = AA — 1;8°. 

Hyra Ha anHuHxae A a CHMMerpHWHa OTHocnTeabHo nepHrea; a j 2 = ^80° ± 
± VjJAa, ypaBHeHHe <Ta6Hua kh.IV, ra.10) = ±1;14°, npHpameHHe hcthhhoh aoarora 

AA { = AA + 2;28°. Zlyra axaraiTHXH Me*ay asywa hcthhhhmh coeaHHeHHaMH xopowe 
ayra Mexay cpeaHHMH coeaHHeHHaMH Ha BeaHWHHy AA^ — AA q = 3;36°. 3a BpeMa, 
Koropoe JlyHa 3aTpaTHaa 6hi Ha npoxoacaeHHe 3 toh ayra, CoaHue npoaBHHerca Ha 
axararraxe Ha BeaHWHHy = 0;18°, xoropaa cyMMHpyerca c bcjihwhhoh 1;8°. Ta- 

khm o6pa_30M, HCTHHHoe uBHaceHHe Coamia no aoarcrTe 3a HaHMeHbmHH Mecau, 
AA q = AA q — 1;26° h npn6aBaeHHe apryMeirra umpoTbi Aw' = Aw' — 1;26° = 29;14°. 

61. Ilpn HaHMeHbmeM paccroaHHH JlyHbi 6e3 ywera ee napajuiaxca | | £ 

< 0;33,20 « 0;33° <c. 183); ITroaeMeH yaBaHBaer 3Ty BeaHWHHy, nocxoabxy pewb naer 
o asyx 33TMeHHax. IlpeaeabHoe 3HaweHHe apryMeura mHpoTbi OTHocnTeabHo y3aoB 

1 col £ 29; 14/2 = 14;37°, orcioaa |/3 max | - ~ 1; 16°; yaBoeHHaa pa3Hocrb BeanwHH 

2 x (1;16° - 0;33°) = 1;26° (b Texcre: 1;27°) aoa*na xoMneHcnpoBaTbca napaaaaxcoM 
[HAMA, p.133; PA, p.293, n.46]. 

62. Ilocxoabxy JlyHa HaxoaHTCa no pa3Hbie cropoHbi ot axjinnTHXH b xaxayro H3 

CH3HIHH. 

63. B caMOM aeae, no Ta6anae xh.V, ra.18, croaSubi 2, 3, 4, 7 HaxoaHM cyMMapHbift 
napaaaaxc JlyHbi h CoaHua b CH3Hraax npn z = 90° h a = 180°, p = p $ - c 2 = 
= c 3 + c 4 x c 5 - c 2 = 0;53,34° + 1 x 0;10,17° - 0;2,51° = 1;1°. 
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64. AvrtxOovoov, OyxBanbHo «npoTHB03eMHbix», T.e. cpean njoaeii, *cHBymnx Ha 
npoTHBono^oxcHoii cropoHe 3e\oiH k wry ot axBaTopa, Tax Ha3biBaeMHx «aHTHnoaoB». 
Cm. b 3toh cb«3h [Paum, 1988, c.58-60]. 

65. 3^ecb, oneBHflHo, omH6xa nepenHCWHxa, nocxonbxy hhxchhh bo3moxchhh npeaen 
nyHHoro napannaxca Ha sKBarope Ha caMOM aene paBeH Hynw [PA, p.294, n.47]. 

66. HaH6o^buiHH napannaxc no mnpoTe Ha axBaTope 6yaeT HMen> Mecro npn 

npoxoxAeHHH wepe3 MepwflHaH, xoraa z = 24° (HaH6onbmee paccroaHHe axamiTHKH ot 
3KBaTopa) h a = 180°. CooTBercTBeHHo no Ta6nHu,e kh.V, rn.18 HaxoaHM cyMMapHbiii 
napannaxc ConHu,a h Jlynw: p s — = c 3 + x c 4 — c 2 = 0;22,6° + 1 x 0;4,18° - 


- 0;1,9° = 0;25,15°. 

67. Ha caMOM nejie aBa nacmbix conHewHiax 3aTMeHHsi c hhtcpbbjiom b 1 Meeau, 
B03M0xcHbi [Muxaujioa, 1945, c. 22-23]. OmH6xa IlToneMeH o6ycnoBneHa HerowHOcraMH, 
aonymeHHbiMH npn onpeaeneHHH BHflHMhix pa3MepoB JlyHN h ConHpa. 

68. BejiHWHHy (])a3bi 3aTMeHHa ITroneMeH H3MepaeT b «najibi*ax»(5&iCTuXoi) — 
aBeHaanaTbix wacrax anaMeTpa cBemna, xotophm cooTBeTCTBywT «flWHMbi» coBpeMeHHoii 
TeopHH 3aTMCHHH [ Muxaujioe , 1945, c. 59]. B paccMaTpHBaeMoii Ta6nHpe 3HaweHHa 
apryMefirra mHpoTbi (b CTO/i6u,ax 1 h 2) bhuhCjIChw Ha oCHOBaHHH BennwHH 4>a3bi 
3aTMCHHa (b cron6ue 3), B03pacrawmHx nocneaoBaTenbHo Ha oaHH «naneu,», hjih Ha 
V12 wacrb awaMCTpa cBemna. 

69. C.161-162 h KOMMeHT. 85 b kh.V. 

70. IlpeaejibHoe 3HaneHHe apryMeHTa mHpoTbi oTHocHTejibHO y3Jia Ha MaxcHManbHOM 
paccroHHHH A (o' = 0;31,20° X 11;30 = 6;0°, cm. kommcht. 27. 

71. IlpHpameHHe apryMeHTa ninpoTH, cooTBeTCTBywmee H3MeHeHHio BejiMUMHbi dpa3u 

P mejL 

3aTMeHHH b 1 «naneu», Aco^ = —yy 11 ;30 * 0;30°. 

72. BeaHHHHa <})a3bi 3aTMeHHa m = 12 «nanbueB» HMeeT Mecro, xoraa mnpoTa Jlyma 
c MOMeHTa Havana 3aTMeHHa yMeHbmmiacb Ha yrnoByw BejiHMHHy d = d Q Gina 


conHeaHoro 33TMeHHa) h d = d^ (ana nyHHoro) OTHOCHTenbHo 3HaweHHa /S max . 
HaH6onbmaa B03M0ncHaa BenHHHHa <fra3hi onpeaenaerca no npaBHny, 3KBHBaneHTHoMy 
cJwpMyne 


m > 12 cooTBeTCTBywT nonHOH c})a3e 3aTMeHHa. B aaHHOM 
cnywae 


Earn onpeaenHTb, cneay a O.Heftre6ay3py, nonarae 
«norpy*eHHa» KaK yrnoBoe pacCToaHHe ft ot Kpaa 3aTMHBme- 
roca cBemaa ao 6nH*aftmeft k ero iieirrpy tohxh tchh b 



Phc. 6-E 


MOMeHT cepeaHHbi 3aTMeHHa, to BenHHHHa 4>a3bi 


12p 6p 

n = -j- = -y, rae d = d Q ana 


conHewHoro h d = d^ ana nyHHoro 33TMeHHH [HAMA, p.135]. 


73. B aeTBepTOH xonoHxe TaGnniihi npHBoanTca paccroaHHe no aonroTe rj 
(npn6nH3HTenbHo paBHoe npnpaineHHw apryMeHTa mHpoTbi), xoropoe JlyHa npoxoawr 
ot MOMeHTa nepBoro xacaHHa c awcxoM ConHiia ao MOMenra cepeaHHbi 33TMeHHa (ayra 
Br = TA Ha phc. 6.3 h 6-E). 

74. C.183 h kommcht. 22. 

75. IlpeaenbHaa nrapoTa JlyHbi 


+ r Q = 0;17,40 o + 0;15,40° = 0;33,20°; 


cooTBeTCTByjomee 3HaweHHe apryMeHTa uiHpoThi, OTCwirraHHoro ot y3na, 

Aw'=/3 max x 11 ;30 = 6;23°. 
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flpiuiozceHux 


76 . MaKCMMyM Be^MMMHw <fr a 3 bi 3 aTMeHna 


= 12- 


- = 12 


0 ; 33 , 20 ° 


= 12 ; 46 " 


< 0; 15,40° ‘ 

(b tckctc 12;48). EIpHpameHHe Acu', cooTBCTCTByiomee bcjihhhhc 0;46: Acu' = 
= 0;46 x 0;30° = 0;23° (b tckctc: 0;24°). Cm. Taxxce [HA 1, 375; PA, p.296, n.53]. 

77. C.162 m kommcht. 85 k kh.V. 

78. npeacjihHasi uiHpoTa JlyHw /3 max = + s = 0;15,40° + 0;40,44° = 0;56,24°; co- 

OTBCTCTByiomcc 3 HBMCHHC apryMeHTa ibhpotu, oTCMMTaHHoe ot y 3 Jia, Acu' = /3 max x 
x 11;30= 10;48,36°. 

79. C. 182-184 m kommcht. 22-23. 

80. (i max = r t + a = 0:17,40° + 0;45,56° = 1;3,36, OTciona Acu' = /3 max x 11;30 = 
= 12 ; 11 °. 

/SI v 0-3S 20° 

I dtom Ta 6 jiMne Acu,J = -pp x 11 ;30 = —x 11 ;30 = 0;33,52° > 


= 0 ; 34 °, 


12 

CM. TaKXCC KOMMCHT. 71 . 

82 . Hanfiojihuiaa B 03 MoxHaa BCjinwMHa jiyHHoro 3 aTMeHna npH MaxcHMajiMioM 

paCCTOMHHM 


= 12 > 


= 21 ; 36 '; 


= 0 ; 30 ° x 0,36 = 0 ; 18 ° (b Ta6jinpe 


I ;3,36° 

* 0:35,20° " 

cootbctctbchho ana Am = 0;36" HaxonMM Acu' 

0; 18°). 

83. B mctbcptom ctoji 6 uc Ta&iHm>i naHbi nepeMCmCHna Jlynw no aojiroTe Tj’ a> t) p ot 
MOMCHT a ncpBoro KacaHMa nHcxa JlyHbi h xpaa tchh. no MOMeHTa Hawajia no;iHoii ct>a3bi 
(aym Br mjim EZ Ha pnc. 6-F); KoaoHKa 5 conepxcMT nepeMemeHMa JlyHbi no aojiroTe 
ij " m T)" p ot MOMCHTa Ha-iana nojiHoii cj)a3bi no cepenHHN 
3aTMCHMa (nyrM TA = AE Ha pwc. 6-F), cp. kommcht. 74. 

84. ripn onpencjieHHH bctmmhh b Ta6juiu,ax 3aTMeHHii 
npMHaTM cnenyjoiiwie flBa aonymeHHa: 1) Bee TpeynwibHHKM 
CMMTaiOTCa nilOCKMMM H COOTBCTCTBCHHO ayni — npHMWMH; 
2) momcht cepeflHHbi 3aTMCHHa cOBnanaeT c momchtom 

HCTHHHOM CM3MrHM, KOraa Aq = A^, T.e. (JjaKTHMCCKH HC 

) yMHTbiBaeTca HaKJioH JiyHHOH op 6 hth. 

85. 3nccb HCo6xonMM npyroii pwcyHOK, Ha kotopom 

i> Mt 5_|f aB * Ar m Br x AB. B 3 tom cjiywae, Koraa CojiHpe 

HaxoAMTca b tomkc B, a JlyHa Ha npaMOH AT, MOMeHTy 

HCTHHHOM CH3MTHH 6ynCT COOTBCTCTBOBaTb TOMKa A, a CepenMHe 3aTMCHHa TOMKa r 

|HA 1, 452-453; PA, p.297, n.54 J. 

86 . Kh. 1, rji.16 m Ta6.i m ua kh.II, rji.8 &na «npaMOH C(}>epbi». 



87 . riToncMcii npMHMMacr npn6nHxcCHHO BA = 


BA 

11;30 


» 1 


= 11 ; 58 , OTciona TA = 0 ; 2 °. TaxoBa Oyner MaKCMMa^bHaa norpemHOCTb b nojiroTe 
BcncncTBMc Hcyacra HaKJioHa jiyHHoii op 6 htm. no opeHKe O.HeHre 6 ay 3 pa, onHaKo, 
MaKCMMyM pa3HOCTM TA = 6' l HAMA, p. 83 , n. 53 ], a corjiacHo JJx.TyMepy 6 1 /2' npn 
cu = 45 ; 3 ° m i = 5 °; ecjiM xe npoH 3 BCCTH pacaeTw ana cu = 12 °, HaH6ojibmero apryMeHTa 
UIHpOTbl, npM KOTOPOM B 03 MOJKHO 3 aTMCHMe <K 3 K 3 T 0 flCnaeT riTOneMCH), TO 

TA = 0 ; 2 , 40 ° l PA, p. 298 , n. 55 ]. 

88 . Cm. TaKxce pmc. 6 -E; (pmc. 6 -E m 6-F, Ha xoropbix CojiHpe, JlyHa m tchb 
H 3 o 6 p&ixccHbi KpyraMM, 3 aMMCTBOBaHbi H3 [PA, p. 299 - 300 , Fig. K, L]). 

89 . C. 161-162 m kommcht. 85 kh.V. 

90 . C. 190-191 m kommcht. 75 . 

91 . C .191 m kommcht. 78 . 
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92. 17;40° + 45;56° = 63;36 (c.191). 

93. Pewb iweT o nojiHbix jiyHHMX 3aTMeHHax. 

d t 

94. 15 naabueB = 15 yj = 

95. C.191, 193. 

96. C.191, 193. 

97. 63;36 - (35;20 + 8;50) = 19;26. 

98. 3to CJioxHoe mccto flx.TyMep nepeBoaHT caeaywmHM o6pa30M: « l lTo6bi HMeTb 
yflo6Hbiii cnoco6 hjm Haxo*aeHHa wacTeii pa3H0CTH [Meamy BCjiMWHHaMH, onpeaeaeHHMMH 
c nOMOmbio nepBoft h BTopoii TaGjiHU | njja nojioxceHHft JlyHbi Ha arantfixae, He 
coBnaijaromHX c HaH6ojibiunM h HaHMeHbmHM paccroaHHaMH ([wto mm nojiywaeM ] 
nocpeacTBOM [HHTepnoaaijHOHHoro ] Meroaa mecrHaecaTMX), mm noMecrmiH BCJiea 3a 
BMmeyica3aHHMMM Ta6jinu,aMn eme oahv MaaeHbxyio Ta6jiHU,y. OHa coaepxHT, xax 
apryMeHT, noaoxceHHa [no aHOMajinn ] Ha amnuuuie h [xax <J)yHKU,nio] cooTBeTCTByjoinne 
3HaweHH8 mecTHflecaTMX, xoTopMe aoaxcHM Hcno;ib30BaTbca [xax HHTepnojiapHOHHMe 
K03tJxJ)HiiHeHTM ], npHMeHaeMMe BCaxHH pa3 x pa3HOCTH [3HaaeHHii ], BMBeaeHHMX H3 
nepBoft h BTopofi Ta6jiHU, 3aTMeHHH. Mm yace onpeaeasum bcjihwhhm sthx mecTHaecaTMX 
an a Ta6jiHU,M jiyHHoro napaaaaxca (xh.V, rji. 18): ohh noMemeHM b ceabMoii xoaoHxe 
[stoh Ta6jinu,M I, Tax xax 3nnunxa aoaaceH HaxoaHTbca b anoree axcpeirrpa, hto6m 
cooTBeTCTBOBaTb [aiyuara ] cn3nrHH» [PA, p.301-302]. 

BejimjHHM <J>a3 3aTMeHHii m h aaoHrapHH r \ xax aaa wacTHoft, Tax h fljia nojiHoii 
<J>a3 3aTMeHHa aaa npoH3BOjibHMX 3HaueHHH aHOMajiHH a onpeaeaawrca no npaBiuiy, 
axBHBaaeHTHOMy cbopMyjiaM 

m = m a + g(a) 

V = V a + <!(«)-(V p ~ V a ), 

rae m^, i\ a — 3 HaweHna aaa MaxcHMajibHoro paccroaHHa JlyHM b anoree, m p , t] p — 
aaa MHHHManbHoro paccroaHHa b nepHree, BMHHCJieHHMe c noMOnjbio nepBMX aayx 
Tafijum; I q ( a ) I £ 1 — HHTepnoaaiyiOHHMH xoatJxJjmiHeHT, o xotopom b aaHHOM cayaae 
Haer peab; noapo 6 Hee cm. [HAMA, p.134; SA, p.233-234]. 

99. yxa3aHHHe npeaeaw aaa n noayneHM ApxHMeaoM b TpaxTaTe «06 H3MepeHHH 
xpyra» [ApxuMed , 1964, c.266—271 ]. 

100. IlToaeMeeM 3aecb aonynjeHa BMMHQiHTeabHaa ouin6xa. Paa«yc CojiHpa 

r Q = 0; 15,40°, paawyc JlyHM Ha cpeaneM paccroa hhh = 0; 16,40° (xommcht. 45), 

OTcroaa ZH = 12 X « 12;46' [HA I, 385, Anm. b); PA, p.302, n.61]. 

101. \ (12 + 12;20) - 3 = 9;10. 

102. B TpeyroabHHxe EA0 HMeeM EK 2 = AE 2 - AK 2 h K0 2 = A0 2 - AK 2 , bmwh- 
Taa, HaxoaHM A0 2 - AE 2 = K© 2 - EK 2 = (K0 + EK)(K0 - EK) = E0(K0 - EK) 
[HA I, 386; PA, p.303, n.62). 

103. JlnaMeTp tchh ZH = BA x 25^ = 0;31,12, OTcroaa EK0 = ^ (12 + 32; 12) - 

- 3 = 18;36 p . 

104. Cm. KOMMeHT. 102. 

105. Ta6jiHi*M 3aTMeHHft coaepacaT paa ouih6ox, OTHoarreabHO xotopmx He Bceiaa 
acHo, xaxne h3 hhx npHHaanexaT n-roaeMeio, a xaxne BHeceHM neperaicHHxaMH. 
HcnpaBaeHHa, npnHaTMe b H3aaHHH flac.TyMepa [PA, p.305, n.63 ], yweHN b HacroameM 

H 3 aaHHH. 

106. Momchtm Hawaaa T f h oxoHuaHHa t 2 jiyHHoro 3aTMeHHa onpeaeaarorca no 
H3BecTHOMy MOMeHTy hcthhhoU onno3HiwiH h nojiyaanTeabHocTH 3aTMeHHa corjiacHo 
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npiiAOxemm 


(JjopMyJiaM tj = t Q — 2 ”, t 2 = { o + ~ 2 ' nojiyjpiHTenbHOcrb y = t' + t", r^e t' — BpeMa 
norpyxeHHa b TeHb iuih Bbixona H3 Hee, r" — noJioBHHa «jihhu nojmoii (Jja3bi. BdHqHHbi 
r' h t* onpeaeaaioTca no npaBmiy, 3KBHBaJieHTH0My (JjopMyjiaM 


13 v' 

= T2 V 


13 n" 

= TI V 


r«e rf — paccroaHHa no aojirore, KOTopwe npoxo«HT JlyHa 3a npoMexyTKH t' h 
t" (CTo^6u,bi 4 h 5 Ta6iiHU,bi ^iyHHwx 3aTMeHnii, cm. Taxxce kommcht. 84), — HCTHHHaa 

cxopocTb flBH*eHHa JlyHbi no flOJiixyre xax 4>y HK U Hfl « (kommcht. 12). 

107. FI p h m e p. OnpeaejiHTb napaMcrpia ayHHoro 3aTMeHna nj ia 882 nwa Ha6o- 
Haccapa, Mecau, xoiiaK (kh.IV, rji.6, c.123). 

1. Momcht cpe/meii onno3Hpnn t Q = 2;12,15 d , cooTBeTCTByiomHe 3HaweHna a = 
= 61;37°, <w = 97;5° (kommcht. 9). 

2. nocKonwcy oj HaxoflHTca b ycraHOBJieHHNX npeacnax 3aTMeHHii (kh.VI, tji. 3, 
c.179), JiyHHoe shtmchhc bo3moxho. 

3. Momcht hcthhhoh onno3HiiHH t Q =7 Q + At = 2;25,55 d , T.e. 10;22 h node nojiy^Ha 
2 xoiiaKa, nocKojiucy At = 0;13,40 d = 5;28 h (kommcht. 12). 

4. CpeflHHii apryMeHT niHporw h cpeaHaa aHOManna b momcht hcthhhoh onno3npnn 

w = 97;5 8 + 0;33,4°/h x 5;28 h = 100;6°, 


a = 61;37° + 0;32,40°/h x 5;28 h = 64;36°. 
ypaBHeHne JlyHbi (kh.IV, tji. 10) 
c c = -4;20°. 

MCTHHHblH apryMCHT mHpOTbl B MOMCHT HCTHHHOH 0nn03HU,HH 

(O' = 100;6° - 4;20° = 95;46°. 

5. BejiHHHHa 3aTMeHHa. Una <o' = 95;46° no TaOjinpe kh.VI nr. 8 Haxo«HM 
m a = 10", m p = 11,5”; jyia a = 64;36° q(a) = 0;16,9. Orcjoaa 

m = 10 + 0; 16,9 X (11,5 - 10) = 10,4" (kommcht. 98). 

EIoCKOJibKy m < 12, 3aTMCHHe aacTHOe (npHMep npeaBbWHdeHHH no^Horo jiyHHoro 
3aTMCHHa CM. B KOMMCHT. 26 K KH.IV). 

6. nojiyajiHT&nbHOCTb 3aTMCHHa. JXjix Tex *e 3HaaeHHH co' h a, KHTepnojinpya, 
HaXOflHM 

r)’ a = 0;47,35°; V ' p = 0;56,26°, q(a) = 0;16,9. 

S^oHrauHa JlyHbi b momcht t ( 


rt' = 0;47,35° + 0;16,9 x (0;56,26 - 0;47,35) = 0;49,58°. 

noCKOJibKy At HeBCjiHKO, Hcnojib3yeM jyia MOMeHTa cpe«Heii onno3HpHH (kom- 
mcht. 12). 

riojiyfljiHTeabHocTb 

^ _ A _, _ 13 v’ _ 13 0:49,58° , inh 

T~ At ~ 12 ~Tl0;31,297h * 1;43 • 

7. Momchth Haaajia h oxoHwaHHa 3aTMeHna 
tj = 10;22 h - l;43 h = 9;39 h node nojiy^Ha, 
t 2 = 10;22 h + l;43 h = 0;5 h node nojiyHOMH. 
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flpynie npuMepu npeaBhiHHcaeHHa ayHHux 3aTMeHHii coraacHo MeroaHKe nToaeMea 
cm. b [HAMA, p. 138—139; PA, p.654, Nq 11; HA I, 453-454]. 

108. npnpameHHe cpeaHero apryMeHTa iuMporhi 3a HHTepBaa At = 211438 d 23 h Mexay 
flByMfl 3HTMCHHaMH, o KOTopHx cxa3aHo HH*e, A2o = a>pAt = 7770 x 360° + 0;3,12°, ec- 
a h Hcnojib30BaTb rnnnapxoBo 3HaneHHe cpeflHeii cxopociH, h Aco = 7770 x 360° + 
+ 0;11,40°, ecjiH B3«Tb seaHMHHy n-roaeMea, cm. kh.IV, rn.3, c. 108-109, kh.IV, ra. 9, 
c.129, a Taxxe [PA, p.309, n.66]. 

109. Peab HfleT o 33TMeHHax -719, MapT 8 h -140, aHBapb 27, Koropue nToaeMeii 
Hcnoab3yeT b kh.IV, rji.6, c.118, kh.IV, ra.9, c.129 h kh.VI, ra.5, c.182. 

110. CorjiacHo BhmHcaeHHaM IlToaeMea, b momcht cpeaHeii 4>a3bi nepBoro 3aTMCHHa 

a * 12;24°, = -0;59° (c.130), b momcht cpeaHeii (}>a3hi BToporo 3HTMCHHa 

a = 178;46°, c £ = -0;8° (c.182). 

111. PaseHCTBo BejiHHHH 4>a3 asyx 3aTMeHHfl He CBHaeTeabCTByeT eme o paBeHCTBc 
paccToaHHH ot y3aoB. Una m = 3” no Ta6anue kh.IV, ra.8 uns aymnax 3aTMeHHii 
HaxoflHM oj' a = 279; 18° b HaHOoabmeM paccroaHHH vi < o' p = 280;30° — b HaHMeHbmeM; 
pa3H0CTb <o ' - to ' a = 1; 12° = II/5 0 . 

112. HaH6ojibinaa norpemHocrb, B03HHKaromaa H3-3a HeyneTa aHOMaann JlyHhi h 
H eoflHHaKOBOCTH paccroaHHH b momchth cpejjHHx <J)a3 flByx 3HTMCHHH, paBHa 
Vs 0 + l*/5° * 2°; ho b aaHHOM cayaae ase yKa3aHHbie bcjihhhhli BbiaHTarorca, orcroaa 
11/5° - 7 /8° = 0;20° [HAMA, p.314]. Ilpoueaypa rnnnapxa pna onpeaeaeHHa cpeaHeii 
ckopocth «BHxeHHH JlyHbi no ninpoTe paccMOTpeHa TaKxe b kh.IV, ra.9 h b kommcht. 54, 
60 TOH *e KHHTH. 

113. Kh.II, ra.13 h kh.V, rji.18-19. 

114. npn onpefleneHHH MOMeHTa bhahmoto coeaHHeHHa no HCTHHHOMy bboahtch 
nonpaBKa 3 a napaaaaKC. IlycTb b momcht hcthhhoid coeaHHeHHa aoaroTHaa cocraBaa- 
romaa ayHHoro napaaaaKca paBHa p ^, 3to 03HaaaeT, a to hcthhhoc coeawHeHHe He 
coBnaaaer c bhahmhm, KOTopoMy cootbctctbv eT apyroe 3HaaeHHe 3eHHTHoro paccroaHHa 
h, 3H3MHT, apyroe 3HaaeHHe p ^. nroaeMeft onpeaeaaeT pa3Hocrb e = p ^- p x h 3aTeM 
HaxoaHT TaK Ha3biBaeMbiii «3nHnapaaaaKc» e ' = e + x , b kotopom caaraeMoe x Moxer 


6biTb HaiiaeHO H3 OTHomeHHa — = —. BeaHHHHa noaHoii nonpaBKH 3 a napaaaaKC coct3bht 

e p x 

(Px - Px ) 2 

npn 3tom p = p k + e' *s p^ + (p' x - p^) +-—— [PA, p.311, n.71 ]. 


115. Kh.V, ra.19, c.170-171. 

116. 3aecb, OMeBHaHO, HMeerca b Bnay OTHomeHne apryMeHTa ninpoTH, OTCMHTaHHoro 
ot y3Jia, k uinpoTe npn i = 5°, Koropoe bo Bcex ocrajibHbix caynaax npHHHTO paBHbiM 
11;30, cm. kommcht. 27. 

117. TaKHM o6pa30M MeroaHKa npeaBhiHHcaeHHa napaMeTpoB coaHeaHoro 3aTMeHHa 
no H3BecTHOH aaTe (roa, Mecau) h Mecry HaSaroaeHHa mo*ho npeacraBHTb caeayromen 
cxeMofi. nocneaoBaTeabHO onpeaeaaeM: 

1) momcht cpeaHero coeaHHeHHa t h CBa3aHHhie c hhm napaMeTpbi a h co; 

2) BeaHHHHy co, Koropaa no3Boaaer caeaaTb BWBoa o npHHUHnnaabHOH bo3mo*hocth 
3aTMeHHa; 

3) MOMCHT HCTHHHOIX) COeaHHeHHa t H COOTBeTCTByromHe BejIHHHHbl co it a; 

4) momcht BHaHMoro coeaHHeHHa (coBnaaaeT c momchtom cpeaHeii (f>a3bi 3aTMeHHa) 
h COOTBeTCTByromHe BeaHHHHbi A, co, a; npn 3 tom nocaeaoBaTeabHO HaxoaHM: 

a) ypaBHeHHe speMeHH, 

6) MecTHoe BpeMa hcthkhoto coeaHHeHHa, 

b) nonpaBKy 3a napaaaaKc p (kommcht. 114), 


r) 


npoMexyiOK At = 


ot HCTHHHoro ao BHaHMoro coeaHHeHHa; 
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IJpujioxeHUJi 


5) napaaaaxc Jlyraa no ninpoTe aaa MOMeirra bhhhmoix) coeflHHeHHa h cootbctct- 
Byiomyio nonpaBKy p^x 11;30 aaa yroaHeHHa co\ 

6) BejiHHHHy 4>a3u h noayaaHTeabHOCTb aaTMeHHa. 

B «AjibMarecTes> He coaepxHTca aaHHbix o Ha6aioaeHHax coaHenHHx 3aTMeHHii. 
IlpHMep npeflBbiHHcneHHa cojiHeaHoro 33TMeHHa (364, HiOHb 16), coraacHO MeroaHxe 
IlTOJieMea, jjaeTca TeoHOM AaeKcaHapHficxHM b ero KOMMeHrapwax k «AabMarecry» 
[Rome, 1950] h b «MaaoM KOMMeHTapHH* x «noflpywHMM Ta6aHu,aM» [ Tihon , 1976]. 
3tot xe BbiaHCJiHTejibHhiH npHMep paccMOTpeH flx. TyMepoM [PA, p.654-657]. 

118. HMeerca b Busy cayaaft, xoraa T 0 ~ T i ^ T 2 ~ t q> HepaBeHCTBo 3thx npoMe- 
xyrxoB o6bacHaerca He H3MeHeHHeM cxopocren CoaHu.a h JlyHH bo BpeMa 3aTMeHHa, 
Koropoe HecymecTBeHHO (c.200), a pa3H0CTbK> BeannHH napaaaaxcoB b momchth Tj, 


119. TaSjiHua kh.V, tji. 18, croa6eu 3. 

120. BhiMHCJieHHa iimneMea hocbt munocrpaTHBHHH xapaxTep. HaH6oabniaa npo- 
aonxHTenbHOCTb cojiHeaHoro 3aTMeHHa, coraacHO Tafianne b ra.8, cocraBaaeT 2 h , noaroMy 
3necb npHHH-ro = l h . napaaaaxc MaxcHMaaeH B6aH3H ropH30HTa, noaTOMy z = 90° 
aaa MOMenra T r HanOonbinee bo3moxhoc npHpameHHe 3eHHTHoro paccroaHHa 3a l h 
paBHO 15°, noaTOMy H3MeHeHHe z 3a BpeMa ^ ot Hanaaa 3aTMeHHa ao ero cepeaHHH 
h ot cepeflHHH mo KOHii,a 3aTMeHHa paBHO 15°. AHaaoniaHHM o6pa30M npHHaTO, hto 
napaaaaxc no aoarore paBeH noaHOMy napanaaxcy. Hto6h 6hiTb nocaeaoBaTeabHhiM, 
IlToaeMeH aoaxeH 6bia 6 h B3aTb BeaHaHHH napaaaaxca aaa MaxcHMaabHoro paccroaHHa, 
nocKoabKy b stom cayaae noayaaeMHe pa3HOCTH 6oabnie [PA, p.313, n.75]. nocKoabxy 
napaaaaxcbi b momchth Tj, t 0 h t 2 He paBHH, HeoaHHaxoBHMH 6yayT h npoiiaeHHHe 
JlyHoft yraoBHe paccroaHHa 3a npoMexyTKH ot Hanaaa «o cepeaHHH h ot cepeaHHH ao 
OKOHaaHna 3aTMeHHa; coOTBercrByiomyio pa3HOCTb JlyHa npoiiaeT co cpeaHeii cxopocrbio 
aa BpeMa 0;3,30°: 0;32,56°/h = 0;6,22 h « l/9 h . 

121. Kh.II, ra.9. 

122. B HacroaureH rnaBe paccMaTpHBaeTca MaTeMaTHaecxaa npoueaypa, xoropaa 
CTaBHT b cooTBeTCTBHe xaxaoMy ayHHOMy nan coaHeMHOMy 3aTMeHHio c napaMeTpaMH 

t q , m paa Toaex ropH30HTa. npeanoaaraeMaa ueab BHHHcaeHHii — npeacxa3aHHe 
noroaH. CoaHue h JlyHa b 3hthhhoh Hayxe paccMaTpHBaancb b xaaecTBe B03MOXHoro 
HCTOMHHKa npeacKa3aHHH 3aaoaro ao ITroaeMea (cm. [ Poccuyc , 1992, c.88, 89]). 

Hacroamaa cxeMa ecn. paimoHaaH3aiyia apeBHHx mcto- 
aoB. Tohxh ropH30Hra, BHaeaaeMHe npn noMomn 3a- 
TMeHHii, 3aaaiOT HanpaBaeHHe seTpa, onpeaeaaiomero 
noroay b aaHHOH mccthocth [HAMA, p.141-142, 999]. 

«HaKaoHeHHe» nan «HanpaBaeHHe» 33TMeHHa b Texcre 
o6o3HaaaeTca TeM xe tcpmhhom (apoavennu;), xotophh 
H cnoab30Baaca BHme npn onpeaeaeHHH Bioporo ayHHoro 
HepaseHCTBa, cm. xh.V, ra.5 h xommcht. 20. 

123. flaa onpeaeaeHHa Toaex ropH30HTa, cBa3aHHHx 
c 33TMeHHeM, Heo6xQaHMO BHHHcaHTb a®a yraa: a) pac- 
croaHHe tj Bocxoaameii Han 3axoaameii Toaex axaHnTHXH 
OTHOCHTeabHO aHHHH boctox— 3anaa, Tax Ha3HBaeMyio 
«BOCxoaHyio aMnaHTyay» (Ha pnc. 6-G, rae E — Tonxa Bocroxa, tj = EH)-, 6) yroa 
o, o6pa3yeMHH axannTHxoH h ayroft xpyra, npoxoaamero aepe3 neirrp JlyHH h u,eHTp 
CoaHua nan ueHrp tchh; pnc. 6-G 3aHMCTBOB3H H3 [HAMA, p.1244, Fig. 123], 

124. HaSaioaeHHH Taxoro poaa npoH3BoaiwHCb paHee BH3yaabHO, h aocmraeMaa npn 
3tom TOHHOCTb yaoBaerBopaaa npeacxa3aTeaefi. CxeMa nroaeMea (jwpMaaH3yeT 3Ty 
npoueaypy, aeaaa HeHyxHHM HaSaroaeraie. 
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125. ®pa3a «ecan oho He aBaaeTca noaHHM», no mhchhio flac.TyMepa, aoaacHa 
6biTb onymeHa KaK He HMeiomaa CMbicaa [PA, p.314, n.78], 

126. Ha npoTHJKeHHH ayHHoro 3aTMCHMa BwaeaaioTca naTb momchtob, HMeiomHX 
npeflaHaMCHOBaTCjibHoe 3Ha4CHHe: Hanaro m OKOHiaHne wacTHOH h no.iHOM ®a3 h cepeawHa 
3aTMeHH5i; yroa a h ayra PE BbmMcasnoTca aniiib aaa 3 tmx naTH momchtob. 

127. BoceMb HanpaBaeHHii Ha jihhhh ropH30HTa (ceBep—ror, boctok— 3anaa, toh- 
kh Bocxoaa h 3axoaa b a«M aeTHero h 3MMHCro cojiHu,ccToaHHM) BbiaeaaaHCb b aHTHMHOM 
acTpoHOMMH yace bo BpeMeHa ApMCTOTCaa [MeTeop., II, 6]; o rpeaecKOH chctcmc 
H aHMCHOBaHHa bctpob, CBa3biBaeMbrx c 3THMH HanpaBJieHHaMH, cm. [Rehm, 1916]. 

128. Kh.II, rjt.2. 

129. PcMh, no-BwaMMOMy, HaeT 06 yraax, o6pa3yeMbix 3kjim nT m kom m xpyroM bwcotw, 

BbIMHCJICHHbIX C HHTCpBajIOM B OaHH 3H3K B Ta6.1MU,C B KH.II, PH.13, KOTOpbie, OflHaKO, 
hc Hcnoab3yroTca b HacTOameii raaBe. 

130. T.e. BcaMMMHy yrjia ij (pwc. 6-G) aaa bocxo- 
aamHx h 3axoaamMx tohck amiHnTHKH c aoaroTaMH, 
cooTBCTCTByiomHMM HaqaaaM 3HaKOB 30flHaKa, aaa Kaac- 
aoro m3 ccmm KaMMaTOB; o cnoco6e onpeaeacHMa 3tmx 
yraoB cm. kh.11, ra.2, c.35 h kommcht. 7, a TaKace 
| HAMA, p.37-38, n.7; SA, p.101-102]. 

131. KpoMe HaanMceii, ncpeMHcaeHHbix riTOaeMeeM, 

Ha aynax bo BHyTpcHHeM Kpyrc anarpaMMbi npHBoaaTca 
TaKace Ha3BaHMa bctpob, He noMecTHBiuneca Ha pwc. 6.7: 

Ha anHMM c Haanncbio «ior» — hot, «Boaaneft—Grpe- 
acu» — an6oHOT, «Pbi6a—CKOpnHOH» — an6neu,, «Becbi— 

Obch» — 3C(])Mp, «fleBa—Teaeu» — anwr, «JIeB— 

BaM3Heubi» — (JjpacKHH, «ceBep» — anapKTHM, «Ban3He- 
4bi —JIcb» — 6opeii, «Teae4 — JleBa» — xaMKMM, «Obch— 

Bccm» — ancanOT, «CKopnHOH—Pbi6a» — 3Bp, «Grpe- 
ac4— Boaoaciis* — dbpohot. Kpyraaa anarpaMMa, KaK 
yTBep*aacT caM riToaeMew, ecrb BHaOH3MeHeHHe npaMO- 
yroabHOii Ta6aH4bi. 

132. OnpcacaacTca yroa a (pwc. 6-H) KaK <J)yHK4Ha 

BeaMMHHbi ®a3bi 33TMeHHa m. B pacaeTax (iToaeMeM 
npeHc6peracT HaKaoHOM ayHHofi op 6 htm, cqHTaa uiHpoTy 
JlyHM nocTOaHHOM Ha npoTHaccHHH Bcero 3aTMCHna. riycTb p { 

Ha pnc. 6-H AB — OKaHimiKa, TE — ayHHaa op6HTa, 1 c 

A — 4 chtp tchm, E, A — 4CHTpw JlyHhi b HanaabHbie MOMCHTbi qacTHOii m noaHOii 




4>a3, Toraa mckomhm yroa a = BAE = AEf wan a = BAA = AAr h ; 


AT 
" AE 


npMMCM AE = 


f r £ , AA = s — r^, AT = s + — /*, rae fi — norpyaceHHe, 


onpeaeacHHoe b kommcht. 72. 

3HaaeHMa a b Ta6aH4e onpeaeaaaMCb no npaBHay, 3KBMBaaCHTH0My sthm (JxjpMyaaM 
|HAMA, p.142-143, 244, Fig. 124], 

133. AE = r Q + r £ = 0; 15,40° + 0; 16,40° = 0;32,20°. 

134. AE = s + r c = 0;43,20° + 0; 16,40° = 1°, AA = s- r = 0;43,20°-0;16,40°= 


135. no onpeacaeHMio (pnc. 6-1), AA = s - h ZY = 18", Han, mto to ace, 
ZY = 3r 5 ; OTcioaa AT = s - 2 r^, AA- AT = (s- r^) - (s - 2r^) = u AT = AA - 
- r 5 = 0;26,40° - 0;16,40° = 0;10°. 

136. CToa6e4 1 coaepacHT BeanMMHbi ®a3 3aTMeHHii; croa6e4 2 — yroa Meacay 
OKaMnTMKOM m ayron, npoxoaanieM qepe3 4eHTpw JlyHbi h CoaHpa b momchtw Haaaaa 
m OKOHqaHHa coaHeaHoro 3aTMeHHa; crroa6e4 3 — BeaHMHHbi toto ace THna, mto b 
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croaSue 2, ho aaa ayHHoro aaTMeHHa; croji6eu 4 — yroa a aaa momchtob Hanaaa h 
OKOHH aHHH nOJIHOH 4>a3bl ayHHOrO 33TMeHHB (pHC. 6-G). 

137. B TaSjiHue ywTeHbi HcnpaBaeraia, caeaaHHhie flac.TyinepoM [PA, p.318, n.86]. 

138. B HacToameH rjiaae aaiorca npaanaa aaa orcweTa bcjihhhh ywa a Ha jihhhh 

r0pH3OHT3 OTHOCHTejIbHO BOCXOfl«ffleft H H 3aXOffflmeft A TOM ex 3KJIHI1THKH (CM. pHC. 6-K 
H 6-L COOTBCTCTBeHHO HJlfl 33TMCHHH JlyHbl H CoJIHIia). IlpeflBapHT&abHO Heo6xOJIHMO 
onpeaejiHTb momchth Hawaaa h oxoHaaHHa aacTHoii h noaHoii <J>a3 h cepejWHhi 3aTMeHH« 
(coraacHo Meraanxe, H3ao>xeHHoii b kh.VI, rji.9—10) h cooTBeTCTsyiomHe aoaroTbi 
Bocxoaameii h aaxoaaineii Towex sxaHnTHKH (kh.II, ra.9, c.56); OTCioaa yroa a 
onpeaeaaerca npn noMomn xpyraoii aHarpaMMbi [pnc. 6.7], nHTepno.n9Li.neH aHaneHHH 
aaa asyx coceaHHx 3HaxoB 30flHaKa b cooTseTCTByiomeM xaHMaTe. 

139. 06o3HanHM, caeaya O.Heiire6ay3py, <J)a3bi ayHHoro 3aTMeHHa: l — nepsbiH 
K0HT3KT, 2 — Hawaao no.nHoft cjiaabi, 3 — cepeaHHa 33TMeHHa, 4 — xoHeu, noaHoii 
c[3a3bi, 5 — nocaeaHHii xoht3xt; aaa coaHenHoro 33TMeHH9 $a3H 2, 3 h 4 coBnaaaiOT. 
HoMepa cjjaa, o xoropbix b aaHHOM cayaae HaeT peab, BHeceHbi b tckct b KBaapaTHbix 
cxo6xax h oTMeweHH Ha pnc. 6-K h 6-L. 

IlToaeMeH paccMaTpHBaeT CHawaaa TpHBHaabHbiH cay waft, xoraa uinpoTa JlyHhi paBHa 
Hyaio h, caeaoaaTeabHo, yroa ct = 0 h paccroamie PE = HE = tj (pnc. 6-G, 6-K h 
6-L). d>a3H 1 h 4 ayHHoro 3aTMCHHa OTHeceHbi k BOCTOHHOMy ropH30HTy, nocxoabxy 



nepBHik KOHTaKT c TeHbio, xax h Hawaao Buxoaa H3 tchh, Ha6aioaaiOTC9 Ha boctowhoh 
cropoHe ayHHoro ancxa; <J)a3bi 2 h 5 OTHeceHhi k 3anaaHOMy ropH30HTy, Tax xax 
nocaeaHHii ocBemeHHbiii ywacrox h nocaeaHHii 33TeMHeHHbiH bhahm Ha 3anaaHOM xpae 
awcxa; aaa coaHewHoro 3aTMeHHH cooTHomeHHe o6paTHoe: <fca3a ] OTHeceHa x 3anaay, 
nocxoabxy npn nepBOM xoirraKTe 3aTeMHaeTca 3anaaHaa wacTb coaHewHoro awcxa, cjiaaa 
5 — x BOCTOxy, rae Ha6aioaaeTC9 nocaeaHHii yaacrox 3aTeMHeHH9 [HAMA, p.143 — 
145], yxa3aHHbie cooTHoiueHHa hocht He MaxeMaTHaecxHii, a xaaecTBeHHbiii xapaxTep, 
wto b o6meM He cbohctbchho noaxoay rixoaeMea. 

140. TaxHM o6pa30M, coraacHO FlToaeMeio, PE = ij + a (pnc. 6-G), wto b npHHunne 
HeBepHo, Tax xax ayra PH b o6uxeM cayaae He paBHa a. IlToaeMeii 3aecb co3HaTeabHo 
ynpomaeT Meroa BhiaHcaeHHii, wto6m H36e*aTb TpyaHOCTeii, CB93aHHbix c Heo6xoanMo- 
CTbio pemaTb ccfcepHwecxHii TpeyroabHHK PZH. 

141. IlpaBHaa onpeaeaeHHa noaoaceHHii to a ex P Ha ropH30HTe no BbiancaeHHbiM 
3HaaeHH9M ayr tj h a noacHaxnca Ha pnc. 6-K (33TMeHHe JlyHbi) h pnc. 6-L (33TMeHHe 
CoaHua), 3aHMCTBOBaHHux H3 [HAMA, p.1245-1246, Fig. 126, 127], B hhx npeanoaa- 
raeTca, wto 33TMeHHe HMeao Mecro b 3eHHTe h JlyHa HaxoaHaacb npn 3tom x ceBepy 
ot 3KannTHKH. 
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KHMrA CEflbMAfl 

1. riToaeMen npMCTynaeT k paccMOTpeHMio Teopnn npeueccnn, no3BoaaiomeH 
onpeaeaaTb SKanm-nwecKne xoopanHaTbi 3Be3a b npon3BoabHbin momcht bpcmchm. 3Ta 
Teopna cayjKMT ochoboh «aa nocrpoeHna Teopnn aBH*eHMa naaHeT, KOTopon nocsameHu 
kh.IX—XIII «AjibMarecTa». B nocaeaHen (So.ibmoe 3HaweHne npHaaeTca Ha6aioaeHnaM 
noao*eHnn naaHeT oth oc nTeabHo HenoaBnacHhix 3Be3a b cJjHKCHpoBaHHbie momchth mx 
aBH*eHwa; KOopanHaTbi 3Be3a npn stom c*MTaKvrca H3BecTHbiMn. IloaTOMy Teopna 
aBM*eHMa naaHeT paccMaTpuBaerca no3aHee Teopnn, onncbiBaromen n3MeHeHna ko- 
opaHHaT 3Be3a- 

2. Pewb waeT o asaeHHH ayHHO-coaHewHoii npeueccnn, HaH o TaK Ha3bisaeMOH 
«npen.eccnn TOwex paBHOaeHCTBHH h coaHuecToaHnn*. KnHeMaTnaecKH riToaeMen 
o&bacHaeT ee BpameHHeM ctjjepu HenoaBnacHhix 3Be3a Boxpyr noaiocoB 3KannTHKn b 
H anpaBaeHHH nocaeaOBaTeabHOCTH 3 h 3 kob 3oaHaKa, T.e. c 3anaaa Ha boctok. CoraacHO 
riToaeMeio, npeu.eccnOHHbiM aBnxceHneM o 6 aaaaeT caMa c$epa 3Be3a, a He tohkh 
paBHOaeHCTBHH h coaHuecToaHHH OTHOCHTeabHO 3 Be 3 a, Rax nepBOHaaaabHO npeanoaaraa 
Fnnnapx. 06 stom cBHaeTeabCTByeT Ha3saHHe ero TpaKTaTa «0 CMemeHnn coaHu.eBo- 
poTHbix h paBHoacHCTBeHHbix Toaei<» h paa apyrnx BHCica3biBaHHH b «AabMarecre» 
[Dreyer, 1906, p.205-206; Kurfik, 1984, S.75-76; PA, p.321, n.2]. B Moaeaw riToaeMea, 

HanpOTHB, TOWKH paBHOaeHCTBHH H COaHU,eCTOaHHH CHHTaiOTCa a 6 cOaiOTHO HenOaBHJKHHMH 
b npocrpaHCTBe, nocKoabxy HenoaBnacHbi paBHOaeHCTBeHHHH h 3oanaicaabHbiH xpyrH. 
Toaxa BeceHHero paBHOaeHCTBna moxct 6 biTb no3TOMy Hcnoab30BaHa b xanecTBe Haaaaa 
OTeveTa aoaroTu Ha aicanm-nxe. 3Be3abi xe b paiaxax otoh MOaean, crporo roBopa, He 
asaaiOTca HenoasnacHbiMH, nocKoabxy o 6 aaaaiOT, noao 6 HO naaHeTaM, co 6 cTBeHHMM 
aBHaceHHeM b HanpaaaeHHH nocaeaOBaTeabHOCTH 3 h3kob 3oanaKa. 

3. nToaeMefi b aaHHOM caywae HMeer b BHay oco 6 bin bhj Ha 6 aK>aeHnn 3Be3a, npn 
kotopom noaoxeHne 3Be3au Ha He 6 e onpeaeaaerca He OTHOCHTeabHO apyrnx 3Be3a wan 
KaKHX-an 6 o apyrnx HenocpeacTBeHHO Ha 6 aioaaeMbix o 6 beKTOB, a OTCnnTbiBaerca 
MaTeMarawecKH oraocnTeabHO xpyroB h Towex HeOecHon c^epu, He cymecTByiomHx b 
peaabHocTH. Toabxo Taxne Ha 6 aK>aeHna n03B0aai0T o 6 HapyxnTb h MaTeMaTnaecKH 
onHcaTb npeueccMOHHoe aBnxeHne. 

4. PaHHaa rnnoTe3a fnnnapxa o tom, wto b npeuecCHOHHOM aBnxeHnn npnHHMaiOT 
ywacTne oaHH Toabxo 3oaHaKaabHbie co3Be3aHa, csa3aHa, no-BHaHMOMy, c tcm (JjaxTOM, 
hto eaHHCTBeHHo H3secTHbie aHTHHHUM acTpoHOMaM aBH*ymneca 3Be3abi, T.e. naaHeTH, 
nepeMemaiOTca b npeaeaax 3oaHaKaabHoro noaca. KpoMe roro, b pacnopaxeHnn Fnnnapxa 
nepBOHaaaabHO, no-BHaHMOMy, He 6 biao Ha 6 aioaeHHH, no3BoaaioniHx npoBepHTb 6 oaee 
o 6 myio nmoTe3y 06 yaacTnn b npeuecCHOHHOM aBnxeHnn h apyrnx 3Be3a- Bbisoabi 
Fnnnapxa b aaHHOM cayaae aaexBaTHbi HMesuinMca b ero pacnopaxeHnn (JjaxTaM. 

5. He BnoaHe bcho, Kaxne hmchho connHeHna Fnnnapxa HMeiOTca b Bnay. Bo 3 moxho, 
3aecb pewb naeT o 3Be3aH0M xaTaaore Fnnnapxa, ho cxopee Bcero — o cneunaabHOM 
TpaxTaTe «0 HenoasHXHbix 3Be3aax» nan, coraacHO apyroii Bepcnn, «06 ycrpoeHnn 
3Be3a n KaTacTepn3Max», OTKyaa riToaeMen 3anMCTByeT npnBOanMbie Hnxe Ha 6 aroaeHna 
[HAMA, p.277, n.4, p.287 ]. 

6. B Texcre b Ksaaparabix CKo6xax npnBeaeHbi coBpeMeHHbie o6o3HaweHna 3Be3a, 
ynoMHHaeMbix niwieMeeM; ccnjikh Ha coOTBeTCTByiomne onncaHna 3Be3a b xaTaaore 
riToaeMea yKa3aHbi b KOMMeHTapnax; paa 3Be3a, ynoMHHaeMbix rnnnapxoM, He BxaioweH 
b xaTaaor riToaeMea. CospeMeHHoe nccaeaoBaHne 3Be3aHbix ypaBHHBaHnn Fnnnapxa n 
riToaeMea cm. b [ Manitius, 1904; PA]. 

Fnnnapx He nepBun npon3BOana noao 6 H«e Ha 6 aroaeHna. M3BecTeH no xpanHen Mepe 
oanH KanHonncHbiH acTpoHOMHwecKHH TexcT, aaTnpyeMHH npn6an3HTeabHO VII b. ao 
h.3., b kotopom coaepjKHTca paa 3 Be 3 a«bix ypaBHHBaHnn [Pingree, Walker, 1988], ripn 
Ha 6 aioaeHHH Tnnnapx, no-BnanMOMy, ncnoab30Baa acTpoaa 6 nio, rpaaynpoBaHHyio, 
oaHaxo, He b rpaaycax, a b «jiokthx» (2 1 /2°, nan 2°) n «naabuax» (5') — yraoBux 
eanHHu.ax, HMeiouinx BaBnaoHCKoe nponcxoaaeHne. 

7. y Tnnnapxa, xax BnanM, cnncox 3oanaKaabHbix co3Be3ann HawnHaeTca c co3Be3ana 
Paxa; Ta *e oco 6 eHHOCTb 3acBnaeTeabCTBOBaHa b «KoMMeHTapnax k ApaTy» [Manitius, 
1894, S.244 n ca.]; OHa HMeeT, no-BnanMOMy, BaBnaoHCKoe nponcxoxcaeHne. M 3 BecTHO, 
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«jto ncwpa3fle;ieHHe roaa Ha acTpoHOMHwecxHe ce30Hbi b HexOTopwx BaBmiOHCXHx Texcrax 
HawHHaeTca c jieTHero cojihi^cctohhhh [HAMA, p.286]. 

8. riTO^eMeii (JjHKCHpyeT B3aHMHbie nojiojxeHiia 3Be3a b co3Be3j»in, Hcnojib3ya 
cyTOWHoe BpameHHe xax aTajiOH, onpeaejiaiomHH HanpaBjieHHe aBHixeHHa; oh pa3jnmaeT 
npn 3tom «npeflinecTByiomHe» h «nocjieayiomHe» 3Be3flbi; 3Be3«a cwHTaeTca «npe«inecT- 
ByiomeH» («noaieayiomeH»), ecjiH npH cyronHOM spameHHH OHa nepBofi (nocjieaHeii) 
noasjiaeTca H3-3a ropH30HTa. HpyrHMH cjiosaMH, 6o;iee 3anaa«bie 3Be3«H — npejjmecT- 
ByiomHe, 6ojiee boctowhwc — nocjieayiomne. M.H.BecejioBcxHii ynoTpeS-iaer Tax*e b 
aHajiornwHOM CMbicjie cjiOBa «aeaymaa» — «cne«yiomaa», «nepe«Haa» — «3a«Haa» h 

T.fl. 

9. 3Be3?ibi Ne6, 9 b co3bc3jihh Paxa h Ne2 b npouHOHe (MajioM lice). 

10. 3aecb, BepoHTHO, ouiH6xa npn onncaHMM; cpeaHaa 3Be3«a H3 Tpex yxa3aHHbix 
(yS Cnc) Ha caMOM aejie CMemeHa OTHOCHTejibHO npaMoii, coeflHHaromeii ase xpaiiHHe 
3Be3flH, He k cesepo-BocTOKy, xax yTBepxaaeTca b Texcre, a x ceBepo-3anaay- Bo 
BpeMeHa rnnnapxa otxjioh eH m e coeraBjisuio okojio 5' [PA, p.322, n.4]. 

11. 3Be3flbI N°3, 4 B C03Be3«HM JIbBa H N°6 B C03Be3«HH rHjpbl. 

12. 3Be3«H Ne27 b co3Be3flHH JIbBa m Nq27, 28 b co3bc3hhh Bojimiioh MeaBeaHuw. 

no oueHxe flxc.Tyiuepa, npaMaa, o xoTopoii HjeT pewb, npoxoanT Ha caMOM aejie 6ojiee 
weM na nonrpaayca x Bocroxy ot a CVn [PA, p.322, n.8 ]. 

13. flse nocneflHHe 3Be3flw, bo3moxcho, cooTBeTCTBy iot Ne33, 34 b co3Be3flHH JIbBa 
h OTOJxaecTBnaioTca xax 15 h 7 Com [PA, p.322, n.9]. 

14. 3Be3flH Ne26 b co3Be3flHH fleBbi h Nel 9 b co3Be3«HH Bojionaca. 

15. flae yxa3aHHbie 3Be3flbi He boihjih b xaTajior nroaeMea. 

16. K.MaHHunyc OTOxaecTBJiaeT a»e nocjieaHHe 3Be3«w xax 43 h 46 Boo no xaTajiory 
Heis, oflHaxo OTOjxaecTBaeHne aro oweHb HeHaae*Hoe [Manitius, 1904, S.14 ]. 

17. 3Be3au Ne23 b C03Be3ann Bojionaca h Ne25 b co3Be3aHH fleBH. 

18. 3Be3flw Nel 4 b co3Be3flHH fleBw h Ne24 b co3bc3«hh rnapbi. 

19. TpH yxa3aHHhie 3Be3flbi He bk^kwchu b xaTajior nmaeMea; K.MaHHiyiyc 
oroxmecTB^aeT hx xax 61, 63 h 69 Vir [ Manitius , 1904, S.15]; mu npnBo«HM 
OToawecTB^eHHe flxc.TyMepa. 

20. TpH nepBbie 3Be3«w — sto Nel, 3 b co3Be3flHH BecoB h Nell b co3Be3flHM 
3mch; abc nooieflHHe 3Be3«w (36, 30 Ser) He boihjih b xaTajior nTOjieMea. 

21. 3Be3«w Ne20 b co3Be3flHH CxopnHOHa h Nel2, 14-15 b co3Be3«HH 3MeeHOCua. 

22. 3Be3flu Nel7, 19 b co3Be3ann CxopnHOHa h Ne3 b co3bc3hmm JKepTBeHHHxa. 

23. 3Be3flbi Nel, 2 b co3bc3zihh JKepTBeHHHxa. 

24. 3Be3iibi a, /3, £, T > a , <P Sgr — Ne24, 23, 22, 21, 6, 7 cootbctctbchho b 
co3Be3«HH CTpejibna; a, /3, y CrA — Ne7, 6, 8 b co3Be3HHH IOxhoh KopoHbi. 

25. 3Be3flbi 6, v, e Peg — Nel5, 16 h 17 b co3Be3flHH neraca, xoTopoe nraneMeH 
Ha3biBaeT Kohcm; a, ft Aqr — Ne2, 4 b co3Be3HHH Boaojiea. 

26. 3Be3Hbi | Peg h a And — Nell, 12 h 1 b co3Be3flHn neraca. 

27. 3Be3nw Tj, jt, y Aqr — Nel2, 11, 10, 9 b co3Be3HHH Boao^ea. 

28. 3se3abi: /3 Psc — Nel b co3Be3«HH Ph6; a, /3 Peg, — Ne4, 3 b co3Be3aHH 
neraca. 

29. 3Be3«H Ne2 b co3Be3«HH TpeyrojibHHxa, Nel4 b co3bc3hhh Obhb, Nel5 b 
c03Be3aHH AHapoMeabi. CoraacHO flxc.TyMepy, y3 Tri oTmioHajiacb b anoxy rnnnapxa x 
Bocroxy ot npaMoii, npoxoflauieii wepe3 a Ari h y And, 6oaee aeM Ha oahh rpaayc [PA, 
p.324, n.27 ]. 

30. 3se3abi Ne2, 1 b co3Be3flHH 0bh 3, Ne2, 4 b co3Be3«HH TpeyrojibHHxa [ Manitius , 
1904, S. 17 ]; flxc.Tyiaep nojiaraeT, hto 3«ecb moxct HMeTb mccto h apyroe 
OTO>xaecTB;ieHHe, a hmchho «cepeaHHa ochob3hhh TpeyrojibHHxa* — S Tri (Ne3 b 
co3Be3anH TpeyrojibHHxa) [PA, p.324, n.27]. 

31. 3se3abi Nel 4, 15 b C03se3aHH Tejibua, Ne20 b co3Be3aHH OpnoHa. nToaeMeii 
OTcaHTHBaeT 3Be3aw Ha mxype b oOparaoM HanpaBaeHH — c ceBepa Ha ror. 

32. 3Be3at>i e, a Tau — Nel5, 14 b co3Be3aHH Tejibua, o 2 Ori — Nel9 b co3Be3aHH 
OpnoHa. 

33. 3se3abi a, /3 Gem, t, Cnc — Nel, 2, 25 b co3Be3aHH BjiH3Heu.OB, <5, &, y, 
ij Cnc — Ne5, 3, 4, 2 b co3Be3aHH Paxa. 
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34. 3Be3«bi Nq14, 2, 1 b co3bc3jhh OsHa, N®23 b co3bc3?ihh riepcea, Nq3 b co3bc3jhh 
B03HHMCrO. 

35. 3BC3jbi Nq3, 10 b co3Be3«HH Bo3HHwero h NqI 4 b co3bc3jhh Tejibua. 

36. 3sc3jbi N®3 b C03BC3JHH Bo3HHHero, N®11 b C03bc3jhh Bo3HHMero (Nq21 b 
C03BC3JHH Tejibu,a), Nq3 b co3bc3^hh OpHOHa. 

37. 3BC3jbi NqI, 2, b C03BC3JHH Bjih3hcu.ob h No7 b co3Be3«HH Fuapbi. 

38. 3BC3jbi Nq12, 13 b co3bc3jhh BojibuiOH McaBcaHu,hi, Nq7, 4 b co3bc3jhh PaKa. 
fljK.TyMcp OTMCHaer, mto jihhha, npoacacHHaa Mepe3 i, k UMa, npoxo«HT aaaexo k 
BOCTOKy or y, i Cnc b Hacroamee apcMa, h to jkc caMoe 6huio b anoxy IlTOJieMea [PA, 
p.325, n.36]. 

39. 3BC3jbi Nq5, 9 b C03BC3JHH Paxa, N®2 b co3bc3^ihh npouHOHa. 

40. 3Be3«bi £, y, rj, a Leo — Nq 5, 6, 7, 8 b co3Be3«HH JIbBa; a Hya — N®12 b 
C03BC3JHH ruaphi. 

41. 3BC3jbi N®20 b co3Be3flHH JIbBa, N®19, 23, 24 b co3BC3aHH Eoabmoii MeaBesmya. 

42. 3sc3abi N®15, 14 b co3BC3aHH flcBhi, N®24 b co3bc33hh THaphi. 

43. 3sc3abi NqI 4 b co3BC3anH JIcbm, N®6, 23 b co3BC3aHH Boaonaca. 

44. 3BC3abi NqI 4 b co3BC3anH jJcBhi, N®5, 4 b co3bc33hh BopoHa. 

45. 3se3abi N®14, 15 b co3Be3«HH flesu, N®20, 21, 22 b co3BC3aHH Boaonaca. 

46. 3se3abi a, /3 Lib — N® 1, 3 b co3BC3anH BecoB, n Hya — N®25 b co3Be3«HH 
riiapH, Apxryp — N®23 b co3bc3jhh Boaonaca, £, y UMa — N®26, 19 b co3BC3aHH 
Bojibnioii MeaBcaHu.bi. 

47. 3se3abi N®13 b co3BC3aHH 3MeeHocu,a, N®17, 20, 21 b co3bc33Hh CxopnaOHa. 

48. 3se3abi N®7, 8, 9 b co3Be3flHH CxopnaoHa, N®12, 19 b co3bc33hh 3MeeHocu.a. 

49. 3BC3abi N®23, 1 b co3bc3ahh Cxpeabua, N®12 b co3Be3aHH 3MeeHocua. 

50. 3se3abi Nq24, 1 b co3Be3aHH Cxpeabua, N®19 b co3Be3aHH 3MeeHocua. 

51. 3Be3abi NqI b co3Be3«HH Jlapw, NqI, 2, 3, 4 b co3Be3anH Ko3epora, Nq3 b 
co3Be3flHH Opaa. 

52. 3se3abi Nq3 b co3BC3aHH Opaa, NqI b co3BC3aHH IOjkhoh Pn6h. 

53. 3Be3«bi NqI b co3Be3aHH IOjkhoh Pm6m, NqI7 b co3Be3aHH Ileraca, N®2 b 
C 03BC3aHH Bofloaea. 

54. 3BC3abi NqI b co3Be3«HH IOjkhoh Pn6m, NqI b co3Be3ann Pm6, Nq4, 3 b 
C03BC3AHH Ileraca. 

55. He snoaHe bcho, o xaxHx 3anHcax Ha6aioaeHHH bpcmch rnnnapxa b aaHHOM 
caynae naeT peab. fljK.TyMep noaaraeT, mto rnnnapx (iiomhmo 3BC3aHoro xaTaaora) 
6bia aBxopoM KpaxKoro onacaHHa C03BC3aHii aafl hx H3o6pa*eHHa Ha He6ecHOM rao6yce 
[PA, p.327, n.48]. He HCKaroneHO xaxxe, mto nTOaeMeii HMea B03M0jKH0CTb 
HenocpeacTBeHHo conocTaBHTb pe3yabxaxbi cbohx Ha6aroaeHHH c n3o6pa*CHnaMn 
co3Be3aHH Ha ninnapxOBOM He6ecH0M rao6yce wan, mto 6oaee BepoaxHO, Ha ero koiihh. 

56. B Hacroameii raaBe H3aaraeTca nroacMCCBa Teopaa npeueccHH. 3acpHKCnpoBaHHbic 
Ha6aroaeHHCM n3MCHCHna KOopawHar 3BC3fl nTOaeMeii o&bacHaex khhcm3thmcckh 
BpameHneM ccjjepbi 3BC3a Boxpyr noaiocoB axaunTHKH b HanpaBaeHHH npoTHsonoa ojkhom 
cyroMHOMy BpamCHHio, T.e. c 3anaaa Ha boctok. 

57. BeaHMHHa 6° aaa aoarorhi Ciihkh, npHHaxaa rannapxOM, ecTb, no Bceii 
bhuhmocth, pe3yabxax ocpeaHCHHa aByx 3HaMCHHii: 6V'2° h SVf, noayMCHHbix Ha ochobc 
Ha6aioaeHHfl asyx ayHHbix 3axMeHHii cootbctctbchho b -145, anpeab 21 h -134, MapT 
24; cm. kh.III, ra.l, c.78 h kommcht. 19 k kh.III. fleTaabHbiii aHaaH3 BbiMHCaHxeabHOH 
npoueaypbi Fwnnapxa cm. b [Rome, 1938]. 

58. HeH3BecxHO, Kaxoe KoauMCCTBO h k3khc hmchho 3BC3abi npn otom ncnoab30- 
Baancb, ho mojkho noaaraxb, mto 3to 6uan 3BC3abi h3 30anaKaabHoro noaca; hx aoaroTbi 
H3Mepaaacb OTHOCHxeabHO noao*eHHii JlyHhi b momchth, cootbctctb yiomHe cepeaHHaM 
ayHHbix 3aTMeHHii. 

59. HHcrpyMeHT, o kotopom b aaHHOM caynae naeT peMb, H3BecreH noa Ha3BaHHeM 
«apMHaaapHaa cc})epa»; onwcaHHe HHcrpyMeHxa h MeTOa hkh Ha6aioaeHHH Ha HeM cm. b 
kh.V, ra.l h KOMMeHT. 3-5 k xoii *e KHHre. 

3aecb h aaaee (kh.VII, ra.4, c.223) npn onncaHHH o6meii MCxoaHKH H3MepeHHii 
KoopaHHax 3BC3a nxoaeMeii yxBepxaaeT, mto noaoxcCHHa onopHbix 3BC3a OTCMHTbiBaaHCb 
OTHOCHxeabHO bhuhmhx noaojKCHHii JlyHbi. OaHaxo h 3 npHBeaCHHOro hhjkc npnMepa 
caeayeT, mto JlyHa nrpaaa npn otom annib BcnoMoraxeabHyio poab. ,-JloaroThi 3BC3a 
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OTCWHThiBajiHCb Ha caMOM aeae OTHOCHTeabHO CojiHua, aoaroTa Koroporo 6naa BhiwHcaeHa 
TeopeTHwecKH. Cm. no aaHHOMy Bonpocy [lUeeneHKo, 1988, c. 173—174 ]. 

Ilpn nocaeaosaxeabHOM npHM6H6HHH aroft mctojihkh CHcreMaTHwecxHe norpeniHocTH 
reopHH Cornua IlToaeMea aoaxHhi bohth u,ejiHKOM b cocraB norpemHOcreft onpeaeaeHna 
KoopaHHar 3Be3fl. Ha otom 3aMewaHHH ocHOBbisaeTca o«Ha H3 a»yx xoHxypnpyiomHX 
ninoTe3, oSbacHaronpix npoHCXoameraie CHcreMaxHHecxoft norpeniHocTH b aoaroTax 3Be3a 
b xaxaaore IlTOaeMea oxoao 1°, xoropaa paBHaerca cpeaHeii norpeniHocTH ero coaHeaHOft 
TeopHH, Bocxoaameii k oniH6owHOMy onpeaeaeHHio MOMeHTa oceHHero paBHoaeHCTBHa 
132, ceHT. 25 (xommcht. 63 k xh.III). BH6jiHorpac})HK) Bonpoca cm. b xommcht. 61. 

60. 139, cJjeBpaab 23. 

61. IlToaeMeft npHBoaHT oaHH-eaHHCTBeHHhift npHMep H3McpcHHa axaHnTHwecxHx 
KoopflHHar 3Be3flbi npn noMomn apMHjuiapHOH ccfcepbi — yxa3aHHoe Ha6aroaeHHe Peryaa. 
Ero onncaHHe He npoacHaeT Bee aeTaaH, ho xeM He MeHee oho no3BOJiaeT BOCcraHOBHTb 
ocHOBHyio nooiesoBarejibHOCTb onepau.Hft. MeroaHxa H3MepeHHa axannTHHecxHX xo- 
opaHHar 3Be3« Bxaiowaaa Bcero niecrb aranOB: 

1. OpneHTauHa HHCTpyMeHxa no C o a h u y. Bh 3 hphhh xpyr 5 
(pnc. 5-A) ycxaHaBJiHBajica Ha oxcwex xpyra 7 HHCTpyMeHxaabHOft axannxHXH, cootbct- 
CTByioipHH 3HaweHHio hcthhhoh flojiroxbi CojiHua A q (7j) b MOMeHx Ha6aiofleHHH. 3axeM 
CHexeMa Kpyros 7 h 5 cobmccxhmm BpameHHeM ycraHaBaHBaaacb b xaxoe noaoxeHne, 
npn KoropoM xeHb ox o6pameHHOfl k Coareay noaoBHHhi xaxaoro H3 xpyroB naaaaa 6n 
Ha npoTHBonojioxtHyio eft noaoBHHy. (Kax noxa3aan coBpeMeHHbie HCcaeaoBaHHa, 
npoH3BecxH xaxyio ycraHOBxy c a6cojnoxHoft tohhoctmo keB03M0*H0 npn najimmi 
oihh6kh b BbiHHCJieHHoft aoaroTe CojiHu,a h BCJieflCTBHe fleftcxBHa pe<j)paxuHH, cm. no 
axoMy noBoay [Wlodarczyk, 1987, p.188, n.17, 33].) ITpeanoaaraaocb, hto nocae 
ycxaHOBKH cHcxeMhi xpyroB 7 h 5 iuiockocxh HHCxpyMeHxaabHoft h He6ecHoft axaHnrax 
coananyx, a 3ac{)HxcHpoBaHHHfi Ha icpyre 7 Hyab orcaeTa aoaroTN 6yaeT cooxBeTcxBOBaxb 
HanpaaaeHHio Ha Toaxy BeceHHero paBHoaeHCTBHa. BepxHee nepeceaeHHe xpyra 7 c 
oaocKocxbio MepHflHaHa, onpeaeaaeMoft xpyraMH 4 h 3 HHcxpyMeHxa, npH axoM aacr 
3HaaeHHe aoaroTH xyabMHHHpyiomeft tohxh axannTHXH Aj(iW). 

Bbiuie mm y*e OTMeaaaH (cm. kommchx. 5, 11 k kh.V), hto opHeHxauHa 

HHcrpyMeHxajibHOft axaHnxHKH 6naa b npHHUHne B03M0*Ha h 6e3 npeaBapHTeabHoro 
onpeaeaeHHH aoaroTH Coamra, oaHaxo riTOaeMeft npn onHcaHHH mctoahkh onpeaeaeHHs 
KoopaHHax 3Be3a ne ynoMHHaeT 06 aToft bo3mojkhocth. 

2. IlpHBH3Ka k JI y h e. Kpyr nmporhi 6 c nOMonjbio CHcxeMhi bh3hpob 
b - b xpyra 7 HaBoanxca Ha JlyHy; npn axoM yraoBoe paccxoaHne Ha xpyre 7 Meacay 
xowxaMH nepeceaeHHH c xpyraMH 5 h 6 aacr pa3HOCTb BnaHMhix aonroT JlyHhi h Cojihiw 
A^j-o(^i) B y Ka3aHHM « momchx. 

3. IlepepbiB b Ha6^ioaeHHHX ao MOMeHxa nosiBaeHHfl Ha He6e apxnx 
3Be3a- 

4. IloBxopHaa opneHxauHa HHcrpyMeHxajibHOft axannTHXH no JlyHe. 
IlpoH3BoaHjiacb coraacHO xoft *e MeToanxe, hto h opneHTaiiHa no CojiHuy; npn 3tom 
xpyr 5 ycTaHas^HBajica Ha aeaeHHe HHcrpyMeHxajibHOft ax/iHnxHXH, cooTBeTCTByiomee 
3HaneHHio BHaHMoft aoaroxbi Jlyna A^(/ 2 ) b momcht BToporo Ha6aK>aeHHa; nocae 
ycraHOBXH HHCTpyMeHxaabHOii axannxHXH onpeaeaaaocb xaxace 3HaneHHe aoarona ee 
xyabMHHHpyroipeft tohxh A 2 (A7). 

5. H3MepeHHe xoopanHax 3Be3flH. Kpyr 6 c noMombio CHCTeMbi 
BH3HPOB b - b xpyra 7 HaBoaHaca Ha 3Be3ay; npn 3tom paccToaHne Ha xpyre 7 Meacay 
TOHxaMH ero nepeceweHHH c xpyraMH 5 h 6 aacT pa3HOCTb aoaroT 3se3abi h JlyHbi 
AA <i _ 2 (? 2 ) b momchx BToporo Ha6aioaeHHH; ninpoTa 3Be3aH onpeaeaHTca HenocpeacTBeHHo 
no rnxaae xpyra 6 . 

6. BbiHHCaeHHe aoaroTH 3Be3an Ha ochobc H3MepeHHbix BeanaHH. 

MeToanxa onpeaeaeHHa xoopaHHaT 3Be3a npn noMomn apMHaaapHoft ctjjepbi, 

npeanoaaraeT nposeaeHHe asyx H3MepeHHft: a) aaoHrau,HH JlyHbi b momcht t { He3aaoaro 
nepea 3axoaoM CoaHu.a; 6) aaoHrau,HH 3Be3aH ot JlyHbi b momcht t 2 Bcxope nocae ero 
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3axoaa. Bee ocraabHbie BeanaHHu, Heo6xoaHMbie aaa HaxoxcaeHMa aoaroTbi 3Be3aw, 
onpeaeaaioTca BbiuMcaeHMeM. PeayKu.ua aaHHbix Ha6aioaeHHH npon3BOfliuiacb coraacHO 
caeayiomeH MeToaHKe. 

1) flojieoma Cojiw^a. Bpeina Ha6.iroaCHna IlToaeMeH cjiHKCHpyeT KaK 5>/2 h nocae 
noayaHa b AaeKcaHapHH. IlToaeMeH He o6tacHaeT, kbkmm o6pa30M 6buia noayaeHa 3Ta 
BeaHMHHa, ho, BepoaTHO, aaa aroro Hcnoab30BaaHCb BOaaHwe aacw. yKa3aHHOMy MOMeHTy 
cootb eTCTByeT HHTepBaa ot Haua.ibHOH anoxn ero Ta6anu At = 885 y 218 d 5 1 /2 h h 3HaaeHHe 
hcthhhoh aoaroTH CoaHu.a A <£ .(^ 1 ) = 333;3°, ecjiH npoH3BoawTb BwaHCaeHHa no Ta6aHn.e 
KH.III, ra.2, 6. Tpw BeaMaHHw: BpeMa t ot noayaHa ao MOMem-a Ha6aioaeHHa b 
paBHoaeHCTBeHHwx aacax, aoaroTa CoaHira A Q h aoaroTa KyabMHHHpyK>meii tomkh 
aicawnTHKH A(M) CBa3aHH cooTHOmeHneM 

a[A(M)] = a(A Q ) + 15°t, 

rae a — npaMoe BOcxoxcaeHne, onpeaeaaeMoe no Ta6aHu.e kh.II, ra.8, KoaOHKa «npaMaa 
ccj)epa» (kh.II, ra.9 h kommcht. 64 Toii ace kh.). 3HaaeHne X(M), Heo6xoawMoe ana 
pacaeTa ayHHoro napaaaaKca, mojkct 6biTb BbiancaeHO, ecan h3bcctho t h X q . OaHaKO 
riToaeMeii onpeaeaaer ero HafiaioaeHHeM, BepoaTHO, ana toto, aTo6n coKpaTHTb 
Tpe6yeMbifi o&beM BbiaHCaeHHH. 

Ana yKa3aHHoro MOMeHTa BpeMeHH t x coBpeMeHHbie pacaeTbi aaiOT: X Q = 
= 333;44°, BbicoTa CoaHua h Q = 1;10° [ Britton , 1967]. 

2) BuduMan domoma JlyHbi a MOMeum ty OnpeaeaaeTCa Ha ochobc cooTHomeHna 

A^) = *©(*!> + = 333 ; 3 ° + 92:7,30° - 65; 10,30° « 51/6° BansHeuOB. 

IlToaeMeH yTBep*aaeT, a to noayaeHHoe hm 3HaaeHHe A t (tj) coBnaaaeT c BbiancaeHHuM 
TeopemaecKH. OaHaKO 3 to He cobccm TaK. Pacaerw no ero Ta6awuaM aaa yKa3aHHoro 
MOMeHTa aaiOT A 4 (^) = 65;2°, T.e. npn6an3HTeabHo Ha 0;8° MeHbnie BeanaHHu, 
noayaeHHoii hm Ha ochobc Ha6aioaeHHH. 

CoraacHO coBpeMeHHhiM BhiaHcaeHHHM A 4 (tj) = 66;11° [Britton, 1967]. 

3) BuduMan domoma Jlynu a MOMenm t 2 - OnpeaeaaeTCa nyTeM BBeaeHHa nonpaBOK 
k 3HaaeHHio A^tj), yaHThiBaiomHx n3MeHeHne aoaroTbi JlyHbi 3a BpeMa h = ^ M 
M3MeHeHMe napaaaaKca. BhiaHCaeHHa npoH3BOaa-rca no npaBHay, SKBHBaaeHTHOMy 
cjxtpMyae 

X € (t 2 ) = A <c (f 1 ) + AX(t 2 - t x ) + Ap = 65; 10° + 0;15° - 0;5° = 65;20°. 

3aecb AX(t 2 - t x ) = 0;15° — H3MeHeHHe aoaroTbi JlyHbi 3a BpeMa Mexay ABVMa 
Ha6aioaeHHaMH; rtToaeMeii npHBOaHT oKpyraeHHoe 3HaaeHHe; ToaHaa BeanaHHa AX, 
BbiaHCaeHHaa no npaBHay aaa HaxoaweHHa hcthhhoh ckopocth aBHaceHHa JlyHbi (kh.VI, 
ra.4 h kommcht. 12 toh *e kh.), 6yaer hcmhothm Soabine 0;16°. nToaeMeii He 
o&bacHaeT, kbkhm nyTeM noayaeHO npnpameHHe napaaaaKca Ap = p 2 — p x = 
= — 0;5° = - */i2°. Bepoarao, oh onpeaeaaa napaaaaKc aaa Kaxaoro H3 aeyx momchtob 
pa3aeabHO. Ilo on,eHKe .HiK.TyMepa, kotophh nonwTaaca npoBepHTb pacaeTbi IlToae- 
Mea, A p - -0;10° [ Toomer , 1977 (2), p. 143]. CoBpeMeHHbie pacaeTbi aaiOT: 

p x = +0;5°, p 2 = -0;2°, Ap = p 2 ~p x = -0;7°, X^tJ = 66;25° [ Britton , 1967]. 

4) flomoma Peeyjia: 

X R = A c (t 2 ) + AA -i _ c (/ 2 ) = 65;20° + 57;10° = 122;30° = 2;30° JIbBa. 

CoBpeMeHHbie pacaeTbi aaiOT X R = 124;3°. 
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MeTOflHKa Ha6jiiOfleHMM FlTOJieMea m pe3yabTaTH, noayweHHbie mm npw onpeaeaeHHH 
aojiroTH Pervaa, aHaaH3HpyioTca bo MHorwx HccaeaoBaHHax. Cm. b stoh cbh3h [SA, 
p.240-245; Toomer, 1977(2), p.143; HA II, 397-399; Britton, 1967; Newton, 1977; 
1979; HbfomoH, 1985; Evans, 1987; Wlodarczyk, 1987; UleenenKo, 1988, c.172-173; 
Grasshoff, 1990, p.80-81 ]. 

B jiHTepaType BHCxa3HBaiOTca Tpa towxh 3peHHa Ha npoHCxoacaeHne Ha6jiwaeHna 
Peryaa, xax ero npMBoawT llToaeMeM: a) sto noaJiHHHoe HadaioaeHHe (cm., HanpHMep, 
[ Wlodarczyk, 1987, p. 182 ]>; 6) sto npnMep, unaiocTpMpyromMM o6myio MeToaMKy 
Ha6aioaeHMH, cneunaabHo noaodpaHHbiH nToaeMeeM M3 aHaaxTHwecxMX coo6paaceHHH 
[Grasshoff, 1990, p.81 ]; b) sto noaaeabHoe Ha6aioaeHHe [Hb/omon, 1985, c.217-218]. 
Han6oaee o6ocHOBaHbi, c Haiueii towxh 3peHHa, rHnoTe3H a) h 6). 

62. —128/—127 roaH. 

63. Hawaao uapcTBOBaHHa AHTOHHHa npHxoaHTca Ha 20 Hioaa 137 r. h.3 .; 3Ty aaTy 
npMHBTo CMHTaTb snoxoM xaTaaora ITroaeMea, T.e. a^TOM, k xoTopon oTHocaTca 
3acJ)MKCMpoBaHHbie b xaTaaore KoopaMHaTbi 3Be3a- 

64. T.e. -128 roa, aaTa, k xoTopoii OTHOCHTca 3at})HxcHpoBaHHoe rwnnapxoM 3HaweHne 
aoaroTH Peryaa. HwoTKyaa, oaHaxo, He caeayeT, wto 3 Ty aaTy Heo6xoawMo cwHTaTb 
anoxoM xaTaaora fHnnapxa. 

65. Kax 3 aMeTHa JIac.TyMep [PA, p.328, n.53J, 300-aeTHHM MHTepBaa 3aecb, 
bo3mo5kho, cBaaaH c MHTepBaaoM Meacay Ha6aioaeHHaMH MeTOHa (-431) m caMoro 
rwnnapxa. BoaMoacHo Taxace, wto rnnnapx npMBoaHT 3aecb MHTepBaa, coaepacamnii 
MMHHMaabHoe MHcao TponHwecxHx aeT, xotopwm cooTBeTCTByeT ueaoe wHcao aHefl, 
coraacHo rnnnapxoBy onpeaeaeHMio aaHHbi Tponnwecxoro roaa. ka&nm Bcex o6ctoh- 
TeabCTB, npHBeauiMx fHnnapxa x otxphtmio npeueccMM m onpeaeaeHMio BeaMMMHU 
cxopocTM npeueccMM, cm. b [Kurlik, 1984; Swerdlow, 1980; Toomer, 1978], 

66. Co3aaHHe xaTaaora, t3xmm o6pa30M, nponcxoanao b asa 3Tana: 

а) onpeaeaeHHe aScoaiOTHtiM MeroaoM xoopaHHaT paaa onopHux 3Be3a; 

б ) M3MepeHMe xoopaHHaT ocHOBHoro MaccMBa 3Be3a no oTHomeHHio x onopHUM 3Be3- 
aaM. rioapo6Hee 3Ta MeToanxa paccMOTpeHa b ra.4 Hacr. xh., c.223. 

OnpeaeaeHHe 3Be3a, xoTopwe Hcnoab30Baancb b xawecTBe onopHux, — Baamaa 
HCTopHxo-acTpoHOMHHecxaa npo6aeMa. Cm. no aaHHOMy Bonpocy [Evans, 1987; 
Ulememco, 1988; Wlodarczyk, 1990J. 

67. 3aecb mu HMeeM, no-BHaHMOMy, npaMoe yxa3aHMe Ha npoM3BeaeHHoe PHnnapxoM 
onpeaeaeHHe axaHnTHwecxHx xoopaHHaT 6oabinoro wncaa 3Be3a. flpyrne BucxaauBaHHa 
FlToaeMea, oaHaxo, npoTHBopewaT TaxoMy npeanoaoaceHHio. Flo 3TOMy noBOay cm. Taxace 
KOMMeHT. 69. 

68. AHaaH3Hpya xHHeMaTHxy npeueccHOHHoro asMaceHMa, riToaeMeM npeanoaaraeT, 
BO-nepBbix, wto BpameHHe ccjiephi 3Be3a paBHOMepHo, bo-btophx, wto oho nponcxoaHT 
Boxpyr noaiocoB an6o He6ecHoro axBaTopa, an6o axaunTHKH. Bw6op oa«OM ranoTeaw 
H3 asyx B03M0JXHHX npOM3BOaMTCH Ha OCHOBe COnOCTaBaeHMH KOOPaHHaT 3Be3a 3a 
aocTaTOWHo 6oabiuoH npoMeacyTox BpeMeHH. BpameHHe ccjDepbi 3Be3a npnBoaMT x 
M3MeHeHHio 3xaHnTHwecxHx h axBaTopHaabHbix xoopaHHaT 3Be3a, npnweM xapaxTep 
H3MeHeHHH xoopaHHaT aaBHCHT ot xapaxTepa BpameHna. Ecan BpameHHe ccjjepw 3Be3a 
nponcxoaHT Boxpyr noaiocoB axannniKH, to aoaroTH Bcex 3Be3a aoaacHH 
B03pacTaTb HaoaHy h iy ac e BeanwHHy 3a opH h tot ace 
npoMeacyTOx BpeMeHH, a uiMpoTw ocraBaTbca 6e3 H3MeHeHHa. TepMMH «mHpoTa» (aXatOi;, 
6yxB. «iiiHpHHa») ynoTpeSaaerca FlToaeMeeM 3aecb b 3HaweHMM «ayra xpyra, nepneHanxy- 
aapHoro aa«HOMy 6oabmoMy xpyry He6ecHOM c(£>epu»; ecan pewb HaeT 06 axannTHxe, 
to 3to «mHpoTa» b coBpeMeHHOM noHHMaHHH caoBa, ecan ace MMeeTca b BHay HedecHHH 
3XBaTop, to Taxasi ayra 6yaeT onpeaeaaTb «cxaoHeHHe». 

69. 3to MecTo MoacHo 6nao 6 h paccMaTpHBaTb xax cBHaeTeabCTBo o rannapxoBHx 
H3MepeHHHx axaHnTHMecxHx xoopaHHaT 3Be3a. OaHaxo flac.TyMep nepeBoaHT ero HHawe: 
«TaxHMH ace xax ohh BHWHcaaiOTca Ha OCHOBe 3anHcen rHnnapxa» (<cthe same as that 
computed from the records of Hipparchus*) [PA, p.329-330, n.56], OxaunTHwecxHe 
xoopaHHaTH 3Be3a aaa anoxn rnnnapxa Moran 6bm> noayweHH no3aHee BbiwHcaeHHeM 
Ha OCHOBe Ha6aioaeHHbix hm axBaTopHaabHbix xoopaHHaT 3Be3a noaodHux tcm, wto 
coaepacaTca b «KoMMeHTapHax x ApaTy» fHnnapxa. 
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70. OTOXflecTB-tfeHHe npHHsrro fiojibinnHCTBOM hccjichqbqtcjich; cymecTByjoT, oflHaKO, 
comhchhh b ero npaBmibHOCTH [Hbrnmou, 1985, c.226-227]; JI.MaoHMa OTOJKflecTBjiaeT 
3Ty 3Be3ay KaK tj hjih 27 Tau [Macyama, 1984, p.306-307]. 

71. B KaTajiore sth 3Be3flM 3a(J)HKCHpoBaHM non c/ieayioiHHMH HOMepaMn: a Aql (N°3 
b co3Be3flHH Opjia); «cpeflHaa 3Be3«a njieau» (r/ Tau?) He 3HauHTca b KaTajiore (onncaHHe 
njieaa cm. N»30-33 b co3Be3flHH Tejibua); a Tau (N°14 b co3bC3ahh Tejibua); a Aur 
(N°3 b co3Be3AHH Bo3HHuero); y, a Ori (N°3, 2 b co3bc3ahh OpnoHa); a CMa (N°l b 
C03Be3flHH Bojibuioro Ilea); a, /S Gem (N?l, 2 b co3Be3AHH Bjih3hcii,ob). 

72. B HeKOTopiax pyKonncax npuBOjiHTca 3HaueHHe 67%°, bo3mojkho, 6ojiee 
npasHjibHoe [PA, p.332, n.60], 

73. 3th 3Be3flH HMeiOT b KaTajiore cjieuyiomHe nojioxceHHa: a Leo (N°8 b co3bc3ahh 
JI bBa); a Vir (N°14 b co3bc3ahh fleBM); j/, £, tUMa (N°27, 26, 25 b co3bc3ahh 
B ojibuiOH MeflBeflHUH); a Boo (Nq23 b C03Be3AHH Bojionaca); a, /S Lib (N»l, 3 b co3bc3ahh 
B ecoB); a Sco (N°8 b co3bC3ahh CxopriHOHa). 

ZlaHHbie riTOJieMea o ckjiohchhhx 18 3Be3« mh iiphboahm b TabjinuHOM Biwe, rue 
nepBaa KOJiOHKa coaepxcHT HOMep 3Be3AH, corjiacHO nepeuHCJieHHio IlTojieMea, h ee 
coBpeMeHHoe o6o3HaueHHe, a cjieayiomHe — ckjiohchh9, HaOjnoaeHHbie cootbctctbchho 
THMOxapncoM (hjih Aphcthjuiom) , THnnapxoM h chmhm IlTOJieMeeM. 


3Be3fla 

TwMOxapnc 

HJIH AdHCTHJTJI 

rnnnapx 

nmneMefi 

1. 

a Aql 


5Vj° 

5%° 

2. 

>1 Tau 

14% 

15% 

16% 

3. 

a Tau 

8% 

9% 

11 

4. 

a Aur 

40 (ApHCT.) 

40% 

41% 

5. 

yOri 

1VS 

lVj 

2% 

6. 

a Ori 

3V 6 

4% 

5% 

7. 

a CMa 

I6V3 

16 

15% 

8. 

a Gem 

33 (Aphct.) 

33% 

33% 

9. 

P Gem 

30 (ApHCT.) 

30 

30% 

10. 

a Leo 

211/3 

20% 

19V 6 

11. 

a Vir 

1% 

% 


12. 

r) UMa 

61V2 (ApHCT.) 

60% 

59% 

13. 

f UMa 

671/4 (ApHCT.) 

66% 

65 

14. 

t UMa 

681/2 (Aphct.) 

67% 

66% 

15. 

a Boo 

31V2 

31 

29V6 

16. 

a Lib 

- 5 

-5% 

-7% 

17. 

P Lib 

IVs 

% 

-1 

18. 

a Sco 

- 18% 

-19 

-20% 


JJaHHbie o CKjioHeHHax, npHBeaeHHbie IlTOJieMeeM, HCcjieaOBaHH JLMaoaMon mctoaom 
H aHMeHbmHx KBaapaTOB c iie/ibio hx asthpobkh [Maeyama, 1984]; hm nojiyueHH 
cjieayioiHHe ouchkh ajia speMeHH npoBejieHHH HaOjnoaeHHH: 


Ha6jiK3flaTeJib 

3noxa Ha6jnojjeHHtt 

BepoHTHaa norpeuiHocTb 

THMOXapHC 

- 290 

± 10 JieT 

ApHCTHJIJl 

- 260 

± 5 

rnnnapx 

- 130 

± 5 

ntoJieMeH 

+ 130 

± 10 


PaHee npeanojiarajiocb, uto THMOxapnc h Aphcthjui Ha6jnoaajiH 3Be3flH npn6jiH3H- 
TejibHO b oflHo h to ace BpeMa. OaHaxo pe3yjn>TaTH JLMaoaMH BbmyxnaiOT nepecMOTpeTb 
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3to noJiOJKeHHe. Ha6nioueHHa rnnnapxa 18 ckjiohchhh npHxouaTca Ha 3aBepiiiaiomHH 
nepnofl ero aeaTeabHocTH h pe3xo omHMaiOTca ot 6ojiee paHHHx Ha6moaeHHii KOopaHHaT 
3Be3fl, coaepxcauiHxca b «KoMMeHTapHax k ApaTy* (nocjieaHHe 5LMaaaMa aarapyer xax 
-145 hjih -150 c BepoaTHOH norpeixiHocrbio +10 neT). 

BcecropoHHHH aHaaH3 HaOawaeHHft ckjiohchhh 3Be3a, npHBeaeHHux IlToneMeeM, cm. 
TaKxce b [Pannekoek, 1955; Newton, 1974; 1977; Hbrnmon, 1985, c.219-225; SA, 
p.246-247; Grasshoff, 1990, p.81-83]. 

CoraacHO flxc.TyMepy, (jiaKT Hcnonb30BaHHa TlToaeMeeM cxaoHCHHH 3Be3a ana 
oOoCHOBaHHH npHHHTOH HM KHHCMaTHMCCKOH MOaeJIH npeUCCCHOHHOrO aBHXCeHHa rOBOpHT 
o tom, hto b ero pacnopaxceHHH 6mjio oieHb hcmhoto HaOawaeHHH aoaroT h iiihpot 
3Be3a, H3MepeHHux ero npeamecTBeHHHKaMH [PA, p.330, n.56j. Ecjih 3to BepHo, to 
npnaeTca caeaaTb Bbmoa, wo KaTanor rnnnapxa 6hji cocraBaeH He b SKjiHnTHHeCKOH 
CHcreMe KOopaHHaT, h Bee noao3peHH«, Kacajomneca noaaHHHOCTH 3Be3aHHx HaOaioaeHHH 
IlToaeMea, TepaiOT noa co6oh no*ray. AHanoraHHoe cooOpaxceHHe othochtcs, h aaxce b 
eme fioabnien creneHH, k npHBoaHMMM HHxe ceMH HaOmoaeHHaM coeaHHeHHH JlyHbi co 
3Be3aaMH, eaHHCTBeHHoe Ha3HaaeHHe kotopnx — onpeaeaHTb aonroTy 3Be3aH b anoxy, 
HaMHoro npeamecTByKHuyK) BpeMeHH jkh3hh caMoro IlToaeMea, h T3khm o6pa30M 
onpeaeaHTb 3HaaeHHe ckopocth npeueccHH. 

74. Ta6nnua cxnoHeHHH kh.I, ra.15 aaeT cootbctctbchho 

d(27V 3 °) = 10;42°, 

<5(30°) = 11;40°. 

ripHpameHHe cxaoHeHHa A<5, cooTBercTByiomee H3MeHeHHio aoaroTH AA = 2Vf, orcioaa 
P3bho 0;58°, T.e. cymecTBeHHo MeHbiue npHHaToro IlToneMeeM 3Ha*jeHHa. 

75. HoaroTa Kaneaaw b KaTaaore (N°3 b co3Be3aHH Bo3HHHero) A = 25° Teabua; 
riToaeMeft, oaHaKo, BbuiHcnaeT npHpameHHe CKaoHeHHii ana «cepeaHHbi» Teabua 
(A = 45°); TaOaHuH ra.15 kh.I aaa aroft tomkh aaiOT A<3 « 0;49° [PA, p.333, n.62). 

76. Ta6aHubi cicnoHeHHH ra.15 kh.I aarar 
5(50°) = 18;3°, 

5(52%°) = 18;46°. 

OTcioaa npHpameHHe CKaoHeHHa Ad = 0;43° b noaHOM cootbctctbhh c BenHUHHOH, 
npHBeaeHHoii IlToneMeeM. 

77. Ta6aHua cicnoHeHHH kh.I, ra.15 aaer aaa A = 0° («KOHeu fleBhi») 

<3(0°) = 0°, 

6(21/3°) = 1 ;05°. 

OTcioaa Ad ~ 1;5° b noaHOM coraacHH c aaHHbiMH IlToaeMea. 

78. 3se3aa, o kotopoh HaeT peab (N°27 b co3Be3aHH Bonbmofi MeaseaHubi), HMeeT 
b KaTaaore IlToaeMea aoarOTy A = 2944s° JIbBa. Ectcctbchho npeanonoxcHTb, hto OHa 
HaxoaHTca b «KOHu,e JIbBa* nan b «Haaaae /IeBw». 3aecb mm hmqgm, no-BHaHMOMy, 
oinnOKy IlToaeMea. flaa «Haqaaa Beam* npHpameHHe cicaoHeHHs 3Be3aw Ad, 
cooTBercTByiomee npupameHHio aoaroTbi AA = 2Vtf, onpeaeaeHo BepHo [PA, p.333, n.63 ]. 

79. B KaTaaore riToaeMea aoaroTa ApKTypa (N?23 b co3Be3aHH Boaonaca) npHHaTa 
paBHOH A = 27° fleshi; 6uao 6u npaBnabHMM noaTOMy onpeaeaaTb npHpameHHe cxnoHeHHa 
3Be3aw a aa nocneaHeft TpeTH turn ana KOHua fleBu; yKa3aHHoe IlToaeMeeM 3HaaeHHe 
Ad = 1;10° pacxoaHTca c BbiqHcneHHbiM KaK aaa A = 20° fleBhi (.Ad « 1;4°), TaK h aaa 
A = 30° fleBH (Ad « 1 ;5°). 

CicaoHeHHa rnecTH 3se3a, KOTopue IlTaneMeH Hcnoab3yeT aaa o6ocHOBaHHa 
npaBHabHoCTH npHHaToro hm 3HaneHHs ckopocth npeueccHH, o6aaaaiOT fiojibniHMH 
norpemHocraMH b cpaBHeHHH c tomhumh 3HaueHHaMH KOopaHHaT aaa cooTBeTCTByiomeH 
anoxn. IlorpemHOCTH b onpeaeaeHHH CKaoHeHHii 12 apyrax 3Be3a cymecTBeHHo MeHbme, 
h OHH npHBoaaT k BenHHHHe ckopocth npeueccHH, aymne coraacywmeiica c coBpeMeHHH- 
mh aaHHHMH. Ha stot (JjaKT BnepBue oOparaa BHHMaHHe A.IlaHHeKyK, kotophh 
npeanoaoiKHa, hto IlToaeMeH Bbi6paa H3 HMeiomHxca b ero pacnopaxceHHH Ha6jnoaeHHH 



KoMMeumapuu n taiuee cedbMOu 


573 


CKJIOHCHHH TCX 3BC3JI, KOTOpbie nOflTBepXCflanH npHHMTOe MM 3Ha4eHMC CKOpOCTM 

npcucccMM, ho mto cemm Ha6aioaCHnH aBaaiOTca nOfl.iMHHbiMH [Pannekoek, 1955]. 
P.HbioTOH HacTaMBacT Ha tom, mto Ha6aioacHHa co3HaTeabHO noaaeaaHH nraneMeeM 
I Hbiomoii, 1985, c.219-225]. Kphthmcckmm a he.™ 3 cro apryMeHTOB cm. b [Grasshoff, 
1990, p.81-83 ]. 

80. ripHBOaHMbie hmjkc ceMb HaftaioaCHHH cocemhchmm JlyHH c IlaeaaaMH, Cfimkoh 
m 0 Sco riTOiicMCM Hcnojib3yCT a jim onpcacacHMa aoaroT 3Be3a a cooTBeTCTByioiuMe 
OnOXH M HaxOJKaCHHM 3HEMCHHa CKOpOCTM npeUCCCHH. Ha OCHOBC OTHX Ha6aK>aCHHM OH 

aOKa3HBacT b xaxaOM cayqac, mto 3a cooTBCTCTByiomHH npoMexyTOK bpcmchm iuhpoth 
K aJxaOM M3 3BC3a ocTaaMCb 6c3 hsmchchhsi, a aoaroTbi B03pocaH Ha BeaMMHHy, 
npMBOaSimyK) K 3Ha<JCHMK) CKOpOCTM npCUCCCMM 1° 3a 100 aCT. MHTCpnpeTaUHH 3TMX 
Ha6aioaeHnM npcacTaBaacT 6oabuiMC TpyaHOCTM xax c tomkm 3peHHa mx noaaMHHOCTM, 
TEK M C TOMKM 3pCHM5l TOMHOCTM CBSI3aHHbIX C HMMM BbmMCJICHMM FlTOaCMCH. HcCaeaOBaHMe 

m EHaaM3 npofiacM, bo3hmkeioluhx b cbh3m c othmh Ha6atoaeHMMMH, cm. b [Schjellerup, 
1881; Fotheringham , 1915; 1923; BuJibea, 1919; Jiritton, 1967, p. 107—128; HbiomoH, 
1985, c.225-2351, a Taioxe b KOMMCHTapnax b H3aaHHMx [HA 11] m [PA], 

81. -282, siHBapb 29; «3aaHaa qacTb naeaa», t.c. BOCTOMHaa Macrb, Bocxoafliuan 
nocacaHcii npu cyToiHOM BpamcHHH; pa3aMMHH0 aBTopw no-pa3HOMy OTOxaecTBaaiOT 
3Hc3abi, o KOTopwx b aaHHOM cayqac mect peab; Ajk.Ephttoh CMHTaeT, mto sto 28, 
29 Tau, oaHaKO b cbomx BHMHcacHHax IlTOacMCM npcanoaaracT, mto «kohcu FIaeaa» 
HaxoaMaca b momcht noKpuTHa Ha 0;5° k ccBcpy ot u,CHTpa JlyHH, mto npoTMBopcMHT 
yTBcp>KacHMio THMOxapaca. OacBMaHO, 3accb mh hmccm aeao c oium6kom IlTOaeMea. 
P.HbioTOH chmtect, mto IlTOacMCM npocTO ncpcnyTaa loxcHyio m ceBepHyio qacTH JlyHH 
h mto he caMOM acac THMOxapwc 3acj)nKCHpoBaa noxpuTHa 3BC3a ceBepHoii noaOBMHOM 
JlyHH \Hbiomon, 1985, c.2261. 

82. 3HancHMa, BHMHcaeHHHC JlJK.TyMcpoM no Ta6aHpaM FlToaeMea aaa yica3aHHOro 
momchte: X q = 7;8° Boaoaca, A c = 30;il°, 0 € = +3;45° (mcthhhhc noaoateHHa); 
A^ = 29;0°, 0^ = +3;38° (BMaMMMC noaoxccHHa) |PA,-P.334, n.67j. 

napaMCTpH, BHMMCaCHHHC JlJK.BpHTTOHOM Ha OCHOBC COBpCMCHHOM TeopHM: bpcmh 

noKpwTMa (AacKc.) 20;38 h ; BHaHMaa aoaroTa JlyHH 28;37°, BMaMMaa iunpoTa +3;54°; 
noayaMaMCTp JlyHH ~0;16°; aoarorH m uimpotu 3BC3a: 27 Tau (A = 28;38°, 0 = 3;41°), 
28 Tau (A = 28;40°, 0 = 3;46°) | Britton, 19671. 

83. 92, HOa6pb 29; «mctpoh» — he3behhc Mecapa bmc^mhckoto KaaeHaapa (cm. 
npaaoxcHMC «KaaeHaapb m xpOHoaorna b ”AabMarccTe"»); 3to eaMHCTBeHHoe mccto, 
rac ynOMMHECTca o HaOaioacHHHx Arpunnu. 

Cobpcmchhhc HCcacaOBaTcaH coraacuu b tom, mto hm oaHa 3Be3aa m3 Tex, mto 
H axoaaTca b toro-BOCTOMHOM MacTM naeaa (27, 28, tj Tau), He MOraa 6uTb noxpHTa 
JlyHoii b yKE3EHHHM IlTOacMccM momcht. BHaBHraaocb n03T0My npeanoaoxeHHe 
(| Fotheringham , 1923, p.388 | m ap.), mto 3accb peMb MaeT o noxpuTHM ceBepo-3anaaHOH 
MacTM flacaa, t.c. 3BC3a 19, 20 Tau. 

84. flToacMCM b cbomx BHMHcacHMax npeanoaaraeT, mto paccToaHHe no aoaroTe 
MCJKay BmcJjmhmcm m AaeKcaHapneH npMBOaMT k BpeMeHH6fi pa3H0CTH At = — l/3 h = 
= -0;20 h ; oto 03HEMECT, mto mccto HaOaioaeHMa ArpMnnu pacnoaaraaocb no aoaroTe 
Ha 5° k BOCTOKy ot AacxcaHapMM; (JjaKTMMCCKM BncjjMHMa HaxoaMaacb He 6oaee mcm Ha 
3° k BOCTOKy; b cbocm «reorpac|)HH» nnoaeMCM noMemaeT Bee ropoaa BmcJjmhmm k 3anaay 
ot AaeKCEHapMM [PA, p.335, n.69; Britton, 1967]. 

85. BHMMcaeHHsi coacpjKET HccKOabKO cepbC3HHx oujm6ok; Ta6an4H IlToaeMea aaa 
yKa3aHHOro MOMCHTa (6; 15 h nocac noayaHa b AacKcaHapMM) aaiOT: A^. = 32; 13° (T.e. Ha 
0;54° MCHbiae npMBCflCHHoro IlToaeMecM 3HaMeHna), 0^ = +4;53°, cm. kommcht. 48 k 
kh.V. IlapaaaaKC tukjkc onpcaeaeH HeBepHo: aoa*HO 6 hth p x = +0;19°, p^ = -0;38°, 
OTCioaa BMaMMue noaojKeHHa Jlynn: A^ = 32;32°, 0^ = +4; 15° [PA, p.335, n.70]. 

J3,jk.Bpmttoh npMHMMacT BpcMa Ha6aioaeHHa b BmcJjmhmm Kax 19;7 h (yTOMHeHa aoaroTa 
Mccra Ha6aioacHMsi) m aaa ototo MOMCHTa HaxoaMT: A^. = 33;19°, 0 ^ = +4;29°, 
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noayanaMeTp JlyHH 0;15°, noaoaceHHe 19 Tau A = 33;3°, p = +4;19°; noaoaceHHe 20 Tau 
A = 33;9°; p = +4; 11°. B yxa3aHHHH momcht 19 h 20 Tau HaxoamiHCb Ha paccroaHHH 
0;5° h 0;6° cootbctctbchho ot xpaa JlyHH h noaTOMy 6nan v*e bhjjhh. riorpyaceHHe 
20 Tau Hauaaocb ok. 18;14 h , T.e. Ha 0;51 h paHee, a bhxoa m3 tchh HacrynHa 
npH6aH3HTeJibHO b to BpeMa, KOTopoe npHBOflHT rimieMeii [ Britton , 1967]. 

86. -293, MapT 9. 

87. Y FeH6epra 82; 12 [Hei II 29,7]; oaHaxo 82i/i2° aynine cooTBeTCTByeT npwBe- 
aeHHOH Hwace aoaroTe CnHKH 821/3°; ncnpaBaeHHe K.MaHHiiHyca, npHHSToe flac.TyMepoM. 
BHHHC/ieHHa no Ta6aHnaM IlTaaeMea aaa yica3aHHoro MOMeHTa aawT A^ = 172;7° 
(BHawMoe nojioaceHHe) [PA, p.336, n.73]. 

88. Cobpcmchhhc BHHHcaeHHa aawT: yToiHeHHoe BpeMa Ha6awaeHHa b AaexcaHapHH 
19;52 h ; eMy cooTBeTCTByeT BmuMoe nojioxeHue JlyHH A^ = 171; 19°, p^ = —1;54°; noao- 
5KeHwe Ciihkh A = 172;0°, p = -1;54°, noayanaMeTp JlyHH 0;15°; pa3HOCTb no aoaroTe 
Mexay CnHKoft h xpaeM JlyHH +0;23°. floxpHTHe HMeao mccto tohho b cepeawHe 
ayHHoro ancxa c Bocroxa, npnneM Cnnxa npomaa iiohth tohho iepe3 uchtp JlyHH, a 
He ceBepHee, xax yTBep*aaeT IlTOjieMeH. CoraacHO Hac.BpHTTOHy, norpeuiHocTb bo 
BpcMCHH Ha6aMaeHHa cocraBaaeT b aaHHOM cayiae oxoao +0;57 h . 

89. -282, Hoa6pb 8. 

90. BpeMa onpeaeaeHO HeBepHO. IlpoaoaxHTeabHOCTb oaHoro ce30HHoro vaca paBHa 
16;38°, oTcioaa 3V2 h = 58;13°, hto cooTBeTCTByeT 4 h - '/s h bmccto yxa3aHHHx 3 h + '/s h . 
Bo3mo*ho Taxace, hto IlTOaeMeii 3aecb oiuh6ohho BHUHCana aaHHy He hohhhx, a 
aHesHbix ce30HHHx aacoB, hto aaeT tohho 3>/8 h [PA, p.336, n.75]. 

91. ZlaabHeftume pacieTH IlToaeMeil npon3BOaHT He aaa toto MOMeHTa, KOTopoe 
TuMoxapnc npHBOaHT KaK BpeMa xacaHHa Kpaa JlyHH h Ciihkh (3'/8 h nocae noayHOHH 
b AaexcaHapHH), a aaa MOMeHTa Bocxoaa JlyHH (2>/2 h nocae noayHOHH), xax ero 
3a<}>HKCHpoBaa THMOxapnc. FlpHBOaHMue aoaroTH xyabMHHnpyiomeH h Bocxoaameft Tonex 
oKawnTHKH TaKace 6bum, no-BnaHMOMy, onpeaeaeHu TnMoxapHcoM. 

92. BbmHcaeHHa no Ta6anuaM IlToaeMea aaa yKa3aHHoro MOMeHTa (2;30 h nocae 
noayHOHH b AaeKcaHapHH) aawT A^. = 171;39°, /3 ? = — 2;7° (hcthhhoc noaoxenne) ; 
Aj = 173; 1°, /Sj = -2;20° (BHaHMoe naaoxemie) [PA, p.336, n.77, p.652]. 

Iloaaraa, hto THMOxapnc 3a<{)HKCHpoBaa BpeMa xacaHHa JlyHH h CnwxM xax 
4 h - l/8 h = 3;52 h nocae noayHOHH b AaexcaHapHH, flac.BpHTTOH HaxoaHT: aoaroTa h 
iiinpoTa CnnxH A = 172;9°, fi = —1;54°, BHaHMoe noaoaceHHe JlyHH A^ = 172; 18°, 

fig = -2; 13°; TouHoe speMa xacaHHa 3;35 h nocae noayHOHH (hcthhhoc BpeMa b 
AaexcaHapHH); JlyHa npn 3tom npomaa Ha 0;3° x lory ot CnnxH, hto 6aH3xo 
cooTBeTCTByeT coo6meHHW THMOxapnca. Bocxoa JlyHH HMea mccto b 2;40 h , a Bocxoa 
CnnxH b 2;42 h nocae noayHOHH b AaexcaHapHH [Britton, 1967], 

93. 3aecb npeanoaaraeTca, ito aoaroTa CnHKH b momcht xacaHHa 6uaa paBHa 
aoaroTe neHTpa JlyHH; no ninpoTe ueHTp JlyHH Haxoanaca npH6aH3HTeabHO Ha 0;15° 
KuxHee CnHKH. 

94. 98, aHBapb 11. 

95. Pa3HOCTb no aoaroTe Me*ay Phmom h AaexcaHapHeH 3aecb npHHaTa paBHOH 
20°; (JjaxTHaecxH OHa cocTasaaer 17 1 / 2 °. B «reorpa(J)HH», rae 3Ta pa3H0CTb npHHaTa 
paBHoii 24°, norpeuiHocTb aocTHraer eme (SoabmeH BeaHHHHH [PA, p.337, n.78]. 

96. 3aecb IlToaeMeH aonycxaeT b cbohx BHiHCaeHHax cymecTBeHHHe ouih6xh. 

BbmHcaeHHa no ero Ta6anuaM aaioT A ? = 175;27°, = -1;19,30° (hcthhhoc noao- 

aceHHe); A^ = 175;39°, p£ = — 2;10° (bhahmoc noaoaceHHe b Phmc) [PA, p.337, n.79], 

flac.BpHTTOH pa3aHuaeT b stom Ha6aioaeHHH a«e (J)a3n: (I) — hcthhhoc coaHeaHoe 
BpeMa b Phmc 4;55 h , BHaHMoe noaojxeHHe JlyHH A^ = 177;9°, P^ = —1;53°, noayaHaMerp 
JlyHH 0;15,9°; (II) — hcthhhoc coaHeuHoe BpeMa b Phmc 6;9 h , BHaHMoe noaoacemie JlyHH 
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Aj = 177;38°, /3^ = -1;55°, noaoaceHHe Ciihkh A = 177;24°, p = -1;55°; no ero oueHKe, 

BpeMa Ha6juoneHH3 hojikho 6un cKoppeKTHpoBaHO Ha +0;25 h ± 0;10 h [ Britton, 1967]. 

97. -294, fleica6pb 21. 

98. Y TeH6epra (Hei II 32, 18) ctoht 1; 12; HcnpaBneHHe K.MaHHunyca, npHHSToe 

ZI>K.TyMepoM. BunHcaeHHa no Ta6aHuaM IlToneMea ana yica3aHHoro MOMeHTa (3;10 h 
nocae nonyHOMH) aaiOT A^ = 211;23°, = + 1;17° (HCTHHHHe nono>KeHH3); A' s = 

= 212;30°, = +1;1° (BnwHMwe nono>KeHHa). Cm. kommcht. 48 k kh.V, a TaK*e [PA, 

p.337-338, n.82, 84], 

JI5k.Bphttoh HaxoaHT ana MOMeHTa HCTHHHoro BpeMeHH b AjieKcaHflpHH 3;30 h nocae 
nonyHOHH A^ = 210;32°, = +0;53°; noaoxceHHe P Sco: A = 211;19°, /S=+l;17°; 

nonyanaMeTp JlyHH 0;15°. ITonpaBica k 3 atJjHKCwpoBa HHOMy bo BpeMa Ha6nwueHHa 
BpeMeHH +l;50 h . BwHHcneHHa noKaauBaiOT, hto b yKa3aHHbiii momcht BepxHHH xpaii 
JlyHH He KOCHyjica, a npomen Ha 0;10° K»KHee P Sco [Brillon, 1967]. 

99. 98, aHBapb 14. 

100. CBa3aHHMe c othm Ha6nioaeHHeM BNMHcneHHa O.Heftre6ayop pa36npaeT b 
xanecTBe npHMepa b [HAMA, p.41, 96, 117] h HaxoaHT cootbctctbchho A £ = 215;19°, 
(.J = +2;5° (HCTHHHHe nonoxeHHH); o6mHH napannaxc no bhcotc p = 1;10°, ero 
aonroTHaa h uinpoTHaa cocTaanaiomHe P li = + 0;28°, Pp = — 1 ; 4°; bhahmoc nono*eHHe 
JlyHH Aj = 115;47°, p^ = +1;1°. 

JJjK.BpHTTOH HaxoflHT ana MOMeHTa 6;8 h nocae nonyHOan hcthhhofo BpeMeHH b 
PHM e BH«HMoe nonosKeHHe JlyHH A^ = 216;5°, /3^ = + 1;25°; nonyanaMeTp JlyHH 0;15°; 
nono>tceHHH 3Be3a 

[P Sco] A = 216;44°, /3 = +l;16°, 

[a Sco] A = 216;7°, p = -1;43°, 

^ Sco] A = 216;29\ p = -5;12°. 

BnflHMoe paccToaHHe JlyHH ot a Sco paBHO 3;30°. B yxa3aHHHii momcht kdkhhh por 

JlyHH Haxoflnnca Ha 0;16° k BOCTOKy ot jihhhh, npoxoaamefi nepe3 a ad Sco, Toraa 
xax ee boctomhhh Kpaii 6un Ha 0;23° 3anaaHee ot p Sco. Ilo ero oueHKe, BpeMa, Koraa 
HMeno MecTO 3ac[)HKCHpoBaHHoe MeHenaeM nano>KeHHe joskhoto pora JlyHH Ha ouhoh 
npaMoii c <5 h a Sco, 3a^)HKCHpoBaHo c norpeniHocTbio oxono —0;45 h ; coeaHHeHHe *e 
JlyHH h p Sco HMeao mccto Ha 1 ;51 h no3flHee yKa3aHHOro MOMeHTa [Britton, 1967]. 

101. IlTOjieMeH ynOTpe6naeT 3aecb He BnonHe TOHHoe BHpa*eHHe. Kpyr 6 
«apMHjuiapHOH c<t>epH» (pnc. 5-A) 6ua Ha caMOM aene rpaaynpoBaH, ho oh He mot 
B pamaTbca no umpoTe; ana otoh uean cayjKHn coochhh c hhm xpyr 7, Ha kotopom 
6mjih yxpenaeHH BH3Hpn. 

102. 20 Krona 137 r.H.a. 

103. CaMoe paHHee ynoMHHaHHe o npHHaTOM rpeuecxHMH acTpoHOMaMH noapa3ae- 
aeHHH 3Be3a Ha 6 «BenHMHH» coaepxcHTca b acTpoaoranecKOH no3Me MaHHjina (I b. 
h.3.) b nacTH V. XoTa TBepaHMH aoKa3aTeabcrBaMH mu He pacnonaraeM, oaHaKO ecrb 
ocHOBaHHa nonaraTb, hto noHaTHe 3Be3aHoii BeanqHHH 6uao h3bcctho y*e Fnnnapxy 
[HAMA, p.291-292 ]. 

104. Kax oTMenaaocb Bume, «npeamecTByroiueH» Ha3HBaeTca Ta nacrb C03Be3aHa, 
KOTopaa BocxoaHT nepBOH npn cynonHOM BpameHHH He6ecHoft ctjjepu (cm. kommcht. 8). 
XoTa b fioabuiHHCTBe c/iynaes IlToneMeH caeayeT ycraHOBaeHHOMy npaBHjiy npn onncaHHH 
nono>KeHHH 3Be3a b co3Be3aHH, oaHaKO HMeiOTca HCKjnoMeHHa H3 aroro npaBHjia, 
HanpHMep, N®15-18 b co3Be3aHH UpaKOHa win N?23-24 b c03Be3ann Boaoaea. 

105. Iloapo6Hee o pasanunax KaTaaoroB runnapxa h IlToaeMea cm. [Boll, 1901; 
Vogt, 1925; HAMA, p.284-288; Grasshoff, 1990]. 

106. 3BC3aHHH KaTaaor IlToaeMea coaepjKHT onHcaHHe 48 co3Be3aHH, BKaioqawmHx 
Bcero 1025 3Be3a. KaTaaor pa36HT Ha Tpn qacro: co3Be3ana ceBepHoro He6a (r.e. 
pacnoa05KeHHue k ceBepy ot 3oaHaKaabHoro noaca), 3oaHaKaabHue c03Be3ana h co3Be3aHa 
K)5KHoro He6a. KaTaaor npeacTaBaeH b Ta6aHHHOM Bnae. B Ta6anue b croa6ue 1 yxa3aH 
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HOMep 3Be3flH b co3Be3flHH; HyMepauns no co3Be3aH«M BBeaeHa K.MaHHimycoM h npHHsrra 
6onbiiiHHCTBOM HccaeaoBaTeaeii icaTaaora; b rpeuecxoM TexcTe HyMepairas orcyTcrByeT; 
b CTon6n,e 2 npHBOflHTca c/iOBecHoe onncaHHe noaoaceHHS 3Be3flbi Ha BooOpaacaeMoii 
(JjHrype co3Be3aH» hjih b ee oKpecTHocni, coraacHo IlToneMeio; onncaHHa (fcnryp co3Be3flHH 
b xaTaaore aaiorcsi Tax, KaK ohh aoa>KHhi Ha6juoaaTbcs Ha He6ecHoii ccjjepe; cooTBercTBeH- 
ho Ha He6ecHOM mo6yce to, hto Ha3BaHo «npaBHM» y rironeMea, craHOBHTca «aeBHM» 
h Hao6opoT. B cToa6ue 3 yKa3aHa aoarora 3Be3an, OTCiHTHBaeMaa ot Haqaaa coot- 
BeTCTByiomero 3HaKa 3ojwaKa; HanpHMep, aanncb «PaK 3Vy» 03Ha«iaeT A = 90° + 3^3°. 
B CTon6n,e 4 — innpoTa 3Be3aw co 3H3kom (+), ecsiu 3Be3aa pacnoaoaceHa k ceBepy 
ot ammnTHKH h co 3HaKOM (—), ecan oHa HaxoaHTca k wry ot ajcaHnraicH; (noaoaceHHe 
k ceBepy o6o3HaaaeTca coKpameHHo Po ot Popeioi; «ceBepHbiH», k wry — vo ot 
votioq «W3khhh») . JIpo6Hbie uacra rpaflycoB aoaroTH h ninpoTH npHBOflaTca b HaineM 
H3flaHHH b tom BUffe, KaK ohh aaHbi b rpeaecKOM TeKcre; HanpHMep, 3anncb 
«i/2 l /3» = 5/6, « 1 /i 1 /4!i> = 3/4 h T.fl. B cTOji6ne 5 yxa3aHa 3Be3«Haa BejiHHHHa 3Be3flH; 
riToneMeH Hepeaico coo6maeT, hto BeaHHHHa 3Be3an 6oabiue hjih Memme KaKoro-nnPo 
3HaaeHHa; b otom caynae, caeaya K.MaHHUHycy, mh yxa3HBaeM iepe3 rape asa 
3HaneHHa; HanpHMep, 3anncb «4-3» 03HaiaeT «6oabine 4», hjih «3-4» — «MeHbine 3» 
h t.r. B cTOJi6ue 6 npHBoaHrca coBpeMeHHoe OTO*aecTBjieHHe 3Be3an corjiacHo 
6yKBeHHbiM o6o3Ha>ieHHaM Baftepa hjih >ihcjiobhm o6o3HaqeHHHM (DneMcraaa; ana iacra 
cjia6bix 3Be3« yKa3aHH HOMepa H3 Yale Bright Star Catalogue (coxpameHHo BSC). 

3a ocHOBy HacToamero H3aaHHa icaTaaora b tom, hto xacaerca KoopanHar 3Be3a, 
3Be3aHMx BejiHMHH h OTOxcaecrBjieHHH npHHjrro H3aaHHe flxc.TyMepa [PA], 3HaqeHHa, 

KOTOphie C TOH HJIH HHOH T04KH 3peHHH npeaCTaBaSIOTCS COMHHTejIbHNMH, OTMeueHbl B 

TexcTe xaTajiora 3H3kom Bonpoca b Kpyrjujx cico6Kax. B KOMMeHTapnax mh npHBoaHM 
BapnaHTH uncaoBUx 3HaaeHHft KoopaHHaT h 3Be3aHux bcjihhhh, BCTpeiaiouiHeca b 
pyxonHcax, c yxaaaHHeM HCTOHHHica: rp. — rpeaecKHfi, ap. — apa6cxHii, aaT. — 
aaraHCKHH. 

3Be3aHOMy xaTaaory riroaeMea nocBameHa oPninpHaa aHTepaTypa. HaH6oabinee 
3HaMeHHe hmciot KOMMeHrapoBaHHoe H3aaHHe icaTaaora X.rieTepca h 3.Hoy6aa [P.-K. ], 
HccaeaoBaHHa cpeaHeBexoBOH apa6cxoft h aaraHCKoii TpaamtHH, CB»3aHHoft c xaTaaoroM, 
FI.KyHHuma [Kunitzsch, 1975; 1986, 1990, 1991), HccaeaoBaHHe T.rpacxocpa [Grasshoff, 
1990), noapofwue KOMMeHTapnn, Kacaiomneca icaTaaora, b [HA II; PA). 

Oco6hh HHTepec npeacraBaaeT Bonpoc o nponcxoxaeHHH xaTaaora IlTOaeMea h ero 
B03Mo*Hoft cBa3H c KaTaaoroM rnnnapxa. IIo OTOMy noBoay BucKa3HBaiorca a«e 
npoTHBonoaoJKHue toukh 3peHna. CorjiacHo nepBOH, xaTaaor cocraBaeH c3mhm IlToaeMe- 
eM Ha ocHOBe ero coSctbchhhx Ha6awaeHHH, coraacHo BTopoii, riToaeMeii He npoH3BoaHa 
H3MepeHHM KoopaHHaT 3se3a, a BHUHcana hx 3HaueHHa, onwpaacb Ha aaHHue rnnnapxa 
h ohih6o>iho npHHHToe hm 3HaqeHne nocrosHHOH npeu,eccHH 1° 3a 100 neT. IHhpoth 
Bcex 3se3a b xaTaaore Tnnnapxa oh ocraBmi 6e3 H3MeHeHHH, a aoaroTH yBcaHuna Ha 
2;40°, hto6h yqecrb nonpaBKy 3a npeneccnio 3a 265 aeT. nocKoawcy npHHSToe 
IlToaeMeeM 3HaueHHe nocroaHHOH npeueccHH MeHbine ncraHHoro, b aoaroTax 3Be3a 
B03HHicaa cHCTeMaraqecKaa oniH6Ka, npesHuiaiomas 1°. 

Bo Bceii ocrpore 3Ta npofiaeMa 6uaa nocraBaeHa yace b pa6oTax XVIII b. (JIanaac, 
JIaaaHa) h XIX b. (fleaaM6p). OHa noayqnaa HOBoe pa3Bnrae b nccaeaoBaHHax Hauaaa 
XX b. [Boll, 1901; Dreyer, 1917, 1918; Otcynun , 1918; Vogt, 1925] h ap. B Macraocra, 
O.Bojiab noKa3aa, npoaHajiH3HpoBaB coo6meHHa o 3Be3aHux Ha6aioaeHHax rnnnapxa, 
hto xaTaaor nocaeaHero coaepacaa He 6oaee 850 3Be3a, a oto 03HaaaeT, hto IlTOaeMeH 
BKaiouHa b cboh xaTaaor aonoaHHTeabHo He MeHee 170 3Be3a. B nocaeaHee BpeMs 
aHcxyccHK) no Bonpocy o npoHcxoacaeHHH xaTaaora craMyanpoBaan o6BHHeHH3, 
BHCKa3aHHue b aapec IlTOaeMea P.HbwrOHOM, — b noaaeaKe, co3HaTeabHOM HCKaaceHHH 
aaHHHx acrpoHOMHMecKHx Ha6aroaeHHH [Newton, 1974; 1977 (nep. Ha pyccKHH 33hk 
cm. [Hbtomon, 1985]); 1979; 1982; 1983). Cpean HccaeaoBaHHH, KoropHe b toh nan 
HHoii Mepe npoaBHHyan peineHne otoK HenpocToii npo6aeMH, cm. [Rawlins, 1982(1); 
Gingerich, 1980; 1981; Gingerich, Welther, 1984; Wilson, 1984; Evans, 1987; IlIeeuenKo, 
1988; EtjjpeMoe, naejioecicasi, 1989; Schevchenko, 1990; Grasshoff, 1990; Wlodarczyk, 
1987; 1990; Swerdlow, 1992). 

fleaaioTca nonuTKH He3aBHCHMO oueHHTb acTpoHOMHuecKHMH MeToaaMn BpeMs 
co3aaHH3 xaTaaora. Otmcthm b otoh cbh3h pa6ory A.K.flaM6Hca npn yuacraH 
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IO.H.E(J)peMOBa (rAHIH, Mry, 1997), Koropbie, ncnojib30BaB 832 3Be3«H apne 5-h 
bcjiiimhhm b pe3yjibTaTe peiueHHa jcjiaccnwecKOH o6paTHOH 3a«aMH acTpoMerpHH (T.e. 
onpeaejieHHa no hsbccthum coBpeMeHHhiM KoopawHaTaM h co6cTBeHHHM flBHxceHHsiM 
3Be3fl Hanfionee Bepoaraoro BpeMeHH Ha6.iK)fleHna nojioxeHHii, npwBeaeHHbix b KaTajiore) 
nonynHjiH anoxy c bhcokoh creneHbio jjocroBepHocTH coBnaaawmeH c anoxon rnnnapxa: 
-125 rofl c oiuh6koh 116 jict [flaMOuc, 1998; Dambis, Efremov ]. 

107. Bap.: 16° (rp., ap.). 

108. Bap.: 171/6° (rp., ap.). 

109. Bap.: +37° (ap.), +45° (ap.). 

110. Bap.: 13° (ap.). 

111. Bap.: 26° (rp., ap.). 

112. Bap.: +2234° (ap.). 

113. Bap.: +811/6° (ap.). 

114. Bap.: +81%° (ap.). 

115. 3Be3fla N?17 HMeeT 6<Jjibuiyio amunromecicyio nojirory, neM N°18, h noaTOMy 
ao^xcHa b HopMaabHoft cHryauHH «cneaoBaTb» 3a Hen, T.e. pacnonararbca Ha He6ecHOH 
ccjjepe BocTOMHee; OflHaxo ansi 3Be3a c 6oJThiiiHMH ceBepHUMH nmpoTaMH 3 to npasmio 
MoxceT He Bbino/iHarbca; 3«ecb mm HMeeM Kaic pa3 Taxoe HcmnoqeHHe [PA, p.344, 
n.110]. 

116. Bap.: +87>/2° (rp.). 

117. Bap.: +801/3° (rp.). 

118. Bap.: 101/3° (rp.), 131/2° (ap.). 

119. Bap.: +641/4° (ap.). 

120. Bap.: 5%° (ap.), npHHBT T.rpacxocjjOM [Grasshoff, 1990, p.277, N?90]. 

121. Bap.: +46^6° (ap.). 

122. Bap.: +461/6° (ap.). 

123. IlInpoTa otoh 3Be3abi (443^°) Ha caMOM aene Sojibine iunpoTbi «apKoii 3Be3gbi 
Ha KopoHe» (441/2°); bo3mo*ho, 3aecb HMeeT Mecro ncicaaceHHe Texcra. 

124. «Co3Be3ane [toto, kto) Ha xoaeHax*, nan «KojieHonpeicjiOHeHHoro», b XVI b. 
noayMHjio Ha3BaHne C03Be3flHa fepKyaeca. 

125. Bap.: +50%° (rp.), +56%° (ap.). 

126. fljra N°12, 14 h 15 r.Tpacxocj) npwHHMaeT caegyiomHe 3HaneHHa 3Be3flHHx 
BejiHHHH: 6oabine 4 (rp., ap.), 5 h 3 cootbctctbchho [Grasshoff, 1990, p.280, N°130, 
132 1331 

’l27. Bap.: +56%° (ap.). 

128. Bap.: +63° (rp.). 

129. Bap.: +74° (ap.). 

130. Bap.: +72° (ap.). 

131. Bap.: +64° (rp.). 

132. N°9 b c03Be3flHn Bononaca (vBoo). 

133. «PaKOBHHa» — naHnHpb qepenaxw, H3 Koroporo, cornacHO rpenecKOMy MH(J)y, 
MjiaaeHeii TepMec h3totobhji nepByio jinpy. 

134. CorjiacHO oahoh H3 BepcHH MHtfca, TepMec, HTo6hi H3rOTOBHTb Jinpy, Hcno/ib30Baji 
6bmbH pora, KOTOpHe oh yicpaji y AnojuiOHa. 

135. Bap.: 21° (rp.), 24° (rp., ap.). 

136. Co3se3flHe Jle6eaa b paHHen rpenecKOH Tpa/mumi Ha3MBajiocb IlTHueH h He 
OTOxmecTBJiajiocb c jie6eaeM ( Apam , 175), ho b «KaTacrepH3Max» riceBflo-3paTOC(J>eHa 
3 to co3Be3flHe yxce Ha3BaHO Jle6eaeM [Poccuyc, 1991, c.76], 

137. Bap.: +49%° (ap.). 

138. Bap.: 16° (ap.). 

139. co Cyg He TyMaHHOCTb, a Kparaas 3Be3fla. 

140. flcvirOTa onpeaejieHa c norpeiimocTbio okojio 4°; bo3mojkho, hoaxcho 6uTb 
4%° [P.-K., p.98, No 184], 

141. Bap.: +28%° (ap.). 

142. N°23 (= e Per). 

143. Bap.: +30%° (ap.). 

144. Bap.: +16° (ap.). 


19 K. riTOJieMeH 
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145. N°21 b C03BC3AMH Tejibua; ec BCJiMmma TaM yxa3aHa KaK «3». 3Ta 3Be3aa 
n3BccTHa Taxxe KaK y Aur, ho b HacTOHmec bpcmh othochtch k co3Be3amo Te;ibu,a. 

146. Bo3hhhhm H3o6paxa^CH HHOraa b A/Ihhhom TyHHKe, aocTHraBiiieM CTynHeii ero 
hop | PA, p.353, n.145 |. 

147. Bap.: 23° (rp.). 

148. Bap.: +16° (rp.), 4-13° (rp.), + 10>/2° (ap.). 

149. Bap.: +33V fi ° (rp.), +2334,° (rp., ap.). 

150. Bap.: 26^3° (rp.), 231/3° (ap.). 

151. 3HawcHnsi LUHpoT 3BC3A N?14, 15, 16 b HCKOTopwx apa6cKHX pyKOnHCHX 
npHBOflMTCsi co 3H3KOM (+) \Kunilzsch, 1986, S. 62-631. 

152. r.rpacxoc}), cacaya K.MaHHUHycy |HA II, 401, OTOxaecTBJiaeT oTy 3Be3ay Kaic 
58 Oph (HR 6595) \Grasshoff, 1990, p.2l8, 258, Ns25l ]. 

153. Bap.: +11/3° (ap.). 

154. Bap.: I/3 0 (ap.). 

155. Tax co3BC3ane 3mch Ha3hiBajiocb bo BpcMCHa nTOacMea, 4 to 6 h OTJiHuHTb ero 
ot co3BC3flnii ApaxOHa (Boabmaa 3 mch) h rwapw (BoaHHaa 3inea). 

156. Bap.: 211/3° (rp., ap.). 

157. Bap.: + 16'/4° (rp., ap.). 

158. Bap.: +37^3° (rp.), +38>/3° (ap.). 

159. Ahthhom — Moaoaoii aeaOBCx, ;ho6hmcu, HMncpaTopa AapnaHa, yTOHyBiiiHH b 
Hh;ic b 130 r. h.o., b ero aeCTb 6wa ocHOBaH ropoa AHTHHOnoab. CoraacHO aerenae, 
AapHaH no>xcaaa yBHacTb 3BC3ay, b xoropyio ncpcccawaacb ayuia Ahthhos, Tax bo3hhkjio 
oto co3BC3aHC. Hch3bcctho, HMca an riTOacMcii KaKoe-aH6o othouichhc k ero 
OTOxaccTBacHHio. 

160. Bap.: 26° (rp.). 

161. Bap.: +34° (rp., ap.). 

162. B apcBHOCTH coaBC3aHC Ha3WBaaocb «roaoBa Kohh» naw «rpyab Kohh». B caMOM 
acac, TOai.KO roaOBa ynOMHHacTca npw onwcaHHH nOJioxcHiiii 3BC3a b otom co3B£3aHM. 
Ccawac oho hocmt Ha3BaHHC Maaoro Kohh. Ero H3o6pa*CHHa hc coxpaHHaHCb, MHorwe 
apcBHHC aBTopw onycxaiOT oto c03BC3aHC 1PA, p.35&, n.164], 

163. Kax yxc roBopwaocb (xommcht. 25), KoHeM riToaeMeii Ha3hiBaeT co3Be3aHe 
ricraca. 3 to nOflTBcpxaacTCH tcm, mto npn onncaHHH noao^xcHHM 3Be3a b npeaeaax 
C03BC3AH5I ynoMHHaKiTCM ero xpuaba. 

164. 3tb 3BC3aa H3BCCTHa Taxxcc xax d Peg, ho b Hacroamee speMa othochtch k 
co3BC3aHio AHapoMcaw. 

165. Bap.: 9'/6° (rp., ap.). 

166. M3BccTHa Taxxcc xax v Peg, ho b HacTOamcc BpeMa othochtch x co3Be3aHio 
AHapoMcaw. 

167. K.MaHHu,Hyc npHHHMacT 3HaaeHne 65/6° |HA II, 401]. 

168. Bap.: +l*/fi° (rp., ap.). 

169. Cm. xh.VU, ra. 1, c. , a Taxxc \Manillas, 1894, S.58]. 

170. Bap.: + IOI/2 0 (rp.). 

171. CnMBoan4ccxoc n3o6paxcHHC Tcabua npeaCTaBaaao TOabxo nepeaHKao aacrb 
(JjHrypw 6uxa. 

172. Bap.: 24^ 3 ° (ap.), 21^3° (ap.). 

173. Bap.: 101/3° |HA 11, 401 |. 

174. Bap.: -IOI/3 0 (ap.). 

175. Bap.: -11/4° (ap.). 

176. Bap.: 125/6° (ap.). 

177. Bap.: W/f (rp.). 

178. Bap.: -4° (rp., ap.). 

179. N°ll b co3BC3aHH Bo3Hnaero; BcawiMHa 3Be3au TaM «6oabuie 3», T.e. 3-2. 

180. Bap.: +1 (rp., ap.). 

181. iloaroTbi 3BC3a Nq 26, 27 K.MaHHuwyc 3anHCbiBaeT b o6paraoM nopaaxe [HA 
11, 402|. 

182. Bap.: +71/6° (rp., ap.). 

183. OnncaHne riaesia y nTOJicMea He BnoaHe hcho; cpeaH 3Be3a, othochmhx k 
naeHaaM (N?30-32), OTCyTCTBycT AjibpHOHa (>7 Tau), caMaa apicaa 3Be3«a njieaa; 
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oieBHaHO 3aecb, KaK h b hckotophx apyrnx cavaasix, mh hmccm aeao c HcxaxceHHeM 
(h npHTOM aocTaToiHO apeBHHM) TexcTa KaTaaora. 

184. Bap.: 21° (rp.). 

185. Bap.: +9%° (rp., ap.). 

186. Bap.: 261/6° (rp.). 

187. Bap.: +3° (rp., ap.). 

188. Bap.: 18 l/fe° (aaT.); aoaroTa 3toh 3Be3au npHBoaHTca nmreMeeM b kh.X, ra.l, 
c.316 xax 181/4°. Cm. TaKuce [PA, p.365, n.200]. 

189. Bap.: 21%° (rp., ap.). 

190. Bap.: -2/3° (rp.). 

191. Bap.: 81/6° (rp., ap.). 

192. Bap.: 3° (rp.), 5%° (aaT.). 

193. Bap.: +3° (rp.), +2/3° (ap., aaT.) 

194. K.MaHHUHyc h neTepc-Hoy6.fi OTOamecrBaaiOT 3Ty 3Be3«y KaK e Cnc, KOTopaa 
HaxoflHTca B6aH3H pacceaHHOro 3Be3aHOro cKonaeHHa M44; ojjHaKO Hac.TyMep caHTaeT, 
ito b aaHHOM cnyaae pe>n> naer He 06 OTaeabHoft 3Be3ae, a o caMOM TyMaHHOM o6beKTe 
h nepeBOflHT cootbctctbchho aaHHoe Mecro KaK «cepeaHHa TyMaHHoft Maccu Ha rpynH» 
[PA, p.366, n.207 ]. 

195. Eoabuiaa norpeuiHOCTb b anaieHUH nmpoTbi (ok. 3°, coraacHO [ Grasshoff ', 1990, 
p.293, N9457]) [P.-K., p.102, Ne457]. 

196. Bap.: 191/6° (rp., ap.), 151/6° (ap.); OTOxaecTBaeHHe a Cnc cooTBeTcrayeT 
3HaaeHHio 19%°, earn *e npHHaTb 15%°, KaK oto aeaaiOT [P.-K.], to Han6oaee 
BepoaTHMM 6y«eT OTOJKaecTBaeHHe o 1 + o 2 Cnc. 

197. Bap.: 21%° (ap.), 21%° (rp.), 21%° (ap.). 

198. 3HaaeHHa oinpOT 3Be3« Ns 12 h 13 H3MeHeHH MecTaMH; o6paTHaa nocae«OBa- 
TeabHOcrb aymiie cooTBeTCTByeT aeftcTBHTeabHHM KOopaHHaTaM v h £ Cnc; mutHeme 
He HMeeT TeKCTyaabHoro noaTBepxaeHHa, oaHaxo oho npHHaTO 6oabniHHCTBOM Hccae«o- 
BaTeaefl. 

199. Bap.: 4%° (ap.). 

200. Bap.: 13° (ap.). 

201. Bap.: 12%° (ap.). 

202. Bap.: +11%° (ap.), +11%° (ap.). 

203. OToacaecTBaeHHe oaeHb HeHaaexHoe; oho 6yaeT npaBHabHhiM, ecjin npeano- 
aoacHTb, aTo aoaroTa 3Be3au yKa3aHa HeBepHO [P.-K., p. 102—103]. 

204. Bap.: -3%° (rp.), -3° (ap.), -%° (ap.). 

205. Bap.: %° (ap.). 

206. BepoHHKa min BepeHmca (ok. 273-221 r. ho h. 3.) — floib uapa KHpeHH 
Meraca, craBmaa xceHofi nroaeMes III 3BepreTa, kotopuh Ha3Baa b ee aecTb aaHHoe 
co3Be3aHe. 

207. floaroTa N°1 noaacHa 6uTb 6oabuie aoaroThi N?2, noaTOMy [P.-K.] mchsiot hx 
MecTaMH; K.MaHHuHyc MeHaeT 3HaaeHHe aoaroTbi N°2 Ha 26°. 

208. Bap.: +%° (rp.), +3° (rp., ap.). 

209. Bap.: +1%° (rp.). 

210. Bap.: +2%° (rp.), +2%° (ap.). 

211. Bap.: 11%° (ap.). 

212. Ha3BaHHe 03Ha>iaeT «npe«BecTHHK c6opa BHHorpaaa» Han «BHHorpa«apb». 

213. Koaoc nmeHHubi Han KaKOH-aH6o apyroft xae6HHii 3aaK. 

214. Bap.: 27° (ap.). 

215. Bap.: +6° (ap.). 

216. Bap.: -%° (ap.). 

217. B HeKOTopMx apa6cKHx pyiconncax yKa3aHa ceBepHaa ninpoTa. 

218. Bap.: +6%° (rp.), +6%° (ap.). 

219. Bap.: +7%° (rp.). 

220. Bap.: 3%° (ap.). 

221. Bap.: -7%° (ap., aaT.) 


19* 
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KHMrA BOCbMAfl 

1. Xt\Xou — 6yKBa.ibHo «xjiemHH [CKopnHOHa ]»; Ha3BaHne «K.iemHH» nmieMeii 
ncnojib3yeT noBcicwy b «AjibMarecTe» KaK o6o3HaaeHHe co3Be3nHH BecOB, KpoMe hbvx 
cayaaeB b kh.IX, ra.7, c.305 h b kh.X, rji.l, c.317, roe ctoht Zi>yb<; «Becn» npn 
UHTHpoBaHHH 6o;iee paHHHx Ha6.iwaeHHH. Cjiobo Xn^x« rimieMeii Hcnojib3veT Taxxce 
xax o6o3Ha>ieHHe 3HaKa 3oaHaxa «Becu» npn onpeae.ieHHH hojitot 3Be3a b xaTajiore. 

2. Bap.: +31/4° (ap.). 

3. Bap.: +3° (rp., ap.). 

4. OroMpecTBjieHne jjByx nocneaHHx 3Be3n xpaiiHe HeonpenejieHHoe [PA, p.370, n.3 ]; 
K.MaHHunyc, n.KyHHum h r.rpacxtxj) OTOxaecTBnaiOT hx xax 41 h k Lib. 

5. Bap.: -81/6°, (rp., ap.). 

6. 3Be3«bJ No 15, 16 h 17 o6o3HaaaioTca rax^ce xax a, v h t Lib cootbctctbchho; 
BCTpeaawTca Tax*e o6o3HaaeHna N® 15 = y Sco, N9 17 = o Sco. 

7. Bap.: -6V4 0 (ap.). 

8. Bap.: -61/6° (rp., ap.). 

9. BojibiiiHHCTBO Hccjie«OBaTe^eii oroxaecTBJiaeT N® 14, 15 xax £*, £ 2 Sco, OflHaxo 
He acHO, xaxaa H3 hhx ecTb xaxaa [PA, p.372, n.7]; r.Fpacxcx}) npHHHMaeT o6paTHHH 
nopaaox [Grasshoff, 1990, p.297, N® 559, 560]. 

10. Bap.: -151/3° (ap.). 

11. Bap.: 25i/S° (ap.). 

12. Bap.: -11/6° (rp.). 

13. B [PA, p.373] npHHaTO ouih6omho -3*/io, OflHaxo b rpeaecxoM TexcTe [Hei II 
112, 15] HaxoflHM 1/6 h to *e caMoe b apaOcxHx pyxonncax xara.iora [Kunitzsch, 1986, 
S.109, N» 575]; IlTo^eMeft npH onpenejieHHH nojiroT h umpoT 3Be3n b xaTajiore HHroe 
He Hcno,ib3yeT npo6b 1/10. 

14. Bap.: -35/6° (ap., Jiar.). 

15. 0 tom, xax Bbiroajieji h BJia aero npenHa3Haaa,ica stot djicmcht ojjeaHHa 
CTpeAbua, cm. [PA, p.374, n.13]. 

16. Bap.: 22^3° (ap.). 

17. Bap.: 251/3° (rp.). 

18. Bap.: 221/3° (ap.). 

19. Bap.: 3 (ap.). 

20. Bap.: 3, 4 (ap.). 

21. K.MaHHuHyc, n.KyHHum h T.rpacxotJ) OTOxflecTBflaioT 3Ty 3Be3ay xax 6 l Sgr. 

22. Bap.: 235/ 6 ° (rp.). 

23. Bap.: -26° (rp., ap.). 

24. Bap.: 27l/ 3 ° (rp.). 

25. Bap.: 9° (rp., ap., jiaT.). 

26. Bap.: +V3 0 (rp.). 

27. Bap.: 23° (ap.). 

28. 3«ecb yKa3aHHe «ror» coenHHeHo co 3HaaeHHeM xoopnHHaTH «0»; bo3mojkho, sto 
aojukho cjiyxcHTb yKa3aHHeM Ha to, hto 3Be3na pacnoaaraeTca HeMHoro x wry ot 
3kjihiithkh [PA, p.376, n.25]. 

29. flxc.TyMep caHTaeT, hto 3«ecb peab HfleT He o «cnHHHOM», a o kdkhom iuiaBHHxe 
[PA, p.376, n.26], 

30. Bap.: 215/ 6 ° (rp.). 

31. Tax b rpeaecxoM TeKCre [Hei II 120, 10], OflHaxo, coroacHO flac.TyMepy, 3«ecb 

aojixcho 6biTb «K»xHbix» [PA, p.377, n.31]; apa6cxHe nepeBOflbi noflTBepjxflaiOT 

npaBiuibHOCTb ero HcnpaBJieHHa [Kunitzsch, 1986, S.116, Anm. 3], 

32. p Aqr aojixcHa 6biTb no umpoTe rojKHee ot G Aqr, noaTOMy K.MaHHunyc noMeHaji 
MecraMH 3HaaeHHa mnpoT ana N® 13 h 14; HHxaxoro TexcTOBoro nOflTBepxfleHHa jyia 
TaKoii 3aMeHH, OflHaxo, He cymecTsyeT. 

Bap.: +21/6° (ap., JiaT.). 
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33. Bap.: +4° (ap.); HMeioTca rpeaecKwe pyKonHCH, rae 3Ta 3Be3aa o6o3HaaeHa KaK 
Haxoaamaaca k lory ot 3kjihfithkh. 

34. Bap.: +41/2° (ap.). 

35. rieTepc-Hoy6ji, n.KyHHpm h T.rpacxcx}) OTO*aecTBjiaiOT 3Ty 3Be3ay xax 94 Aqr 
(BSC 8866). 

36. Bap.: 221/3° (rp.). 

37. Bap.: -12° (ap.). 

38. 3Be3aa 86 Aqr pacnoaaraeTca no innpoTe ioxHee 89 Aqr; aaHHue FlTOJieMea He 
cootb eTCTBy jot aeHCTBHTejibHOMy noaoxeHHio 3 thx 3Be3a. Cm. no 3TOMy rioBoay [PA, 
p.378, n.40]. 

39. Bap.: 6oabine 4 (rp., ap.). 

40. Bap.: +7%° (ap.), +91/4° (ap.). 

41. Ha <uieHTe», coeaHHsnoineft xboctm a»yx pw6. 

42. Bap.: 20V6° (rp.). 

43. Bap.:-6° (rp.), -II/3 0 (ap., aaT.). 

44. Bap.: 221/2° (ap.). 

45. Bap.: 201/3° (rp.), 231/3° (rp.). 

46. Bap.: 281/3° (rp.). 

47. Bap.: 1/3° (rp., ap.). 

48. Bap.: +23° (rp., ap.). 

49. «3Be3aa Ha jioKTe AHapoMeaw» — N? 11 b co3Be3aHH AHapoMeau (tj And). 

50. Bap.: 26%° (rp.). 

51. Bap.: +13° (rp., ap.). 

52. OToxaecreaeHHe 3Be3a N? 31 h 34 oneHb HeonpeaeaeHHoe [PA, p.380, n.57]; 
n.KyHHum 0 T 0 *aecTBaaeT hx b o6paTHOM nopaaxe, T.e. Ne 31 = t/< 3 Psc, Ne 34 
= x Psc [Kunitzsch, 1986, S.122]. 

53. Bap.: 161/3° (rp.). 

54. Bap.: 71/3° (rp.). 

55-. Bap.: -151/3° (rp.). 

56. OToacaecTBaeHHe 3Be3a Ne 12-20 Kpaitae HeHaaeacHoe. 

57. Bap.: -11%° (ap.). 

' 58. Bap.: —161/2° (rp.), —135/6° (ap.); nocaeaHee 3HaaeHHe, bo3mo*ho, HBaseTcs 

npaBHabHbiM. 

59. £ Ori He aBaaerca aaoHHOH 3Be3aoft b coBpeMeHHOM noHHMaHHH; 3aecb HMeeT 
Mecro CHTyapna, xoraa aae caa6ue 3Be3aw pacnoaoaceHbi 6aH3Ko apyr ot apyra [HA 
II, 405]. 

60. Bap.: 41/3° (rp., ap., aaT.), 41/2° (ap.). 

61. Bap.: —201/2° (ap.),—201/3° (ap.); nocaeaHee 3HaaeHHe npHHaTo r.rpacxo<Jx)M 
[Grasshoff, 1990, p.303, Ne 748], 

62. Bap.: 265/6° (ap.), 271/6° (ap.). 

63. Bap.: -28%° (ap.). 

64. Bap.: 26%° (rp., ap.), 261/3° (ap.). 

65. Boaoft pexH SpnaaH. 

66. y riToaeMea noxapoq («pexa»); oToacaecTBaseTca c MHtjjHaecKOH pexoft SpnaaHOM 
yxe ApaTOM; nceBao-3paToc<t>eH b «KaTacrepH3Max» yTBepacaaeT, hto sto Hna; no3aHee 
OToacaecTBaaaacb c peKoii Flo. 

67. Bap.: 13%° (ap.). 

68. Bap.: 16° (rp.). 

69. Bap.: 145/6° (ap.), npnHsiTbiH r.rpacxo<J)OM [Grasshoff, 1990, p.305, Ne 786]. 

70. OTo*aecTBaeHne 3Be3a Ne 15-17 KpaifHe HeHaae*Hoe. 

71. Bap.: -235/6° (ap.). 

72. Bap.: -53%° (rp.), -50%° (ap.). 

73. OTO*aecTBaeHne 3Be3a Ne 31-33 HeonpeaeaeHHoe; ecan ocHOBUBaTbca Ha 
3HaqeHH»x aoaroT, to aynme noaxoaaT i, g, h Eri [P.-K., HA II], T.rpacxocJ) cnuTaeT, 
hto OTO*aecTBaeHne, npHHHToe b [P.-K. ], aynine OTBenaeT npHBeaeHHHM KoopaHHaTaM 
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3Be3fl h onpeaeaseT hx xax BSC 1214, 1195 h 1143 cooTBeTCTBeHHo [Grasshoff, 1990, 
p.218, 307, No 802-804], 

74. Tax b rpeaecKOM Texcre h b apa6cxHx nepeBoaax, ho aoji>kho 6hti>, BepoaTHO, 
«4» ; 6 Eri — ABOHHas 3Be3aa 3-4 Beany hhm. 

75. Bap.: 241/3° (ap.). 

76. Bap.: -44° (ap.), npHHHTbift r.rpacxo<J)OM [Grasshoff, 1990, p.307, N? 814]. 

77. Cenaac C03Be3«He hocht Ha3BaHHe «Bojibmoft IIec». Bo BpeMeHa nroaeMea 
Kucov («IIec»), nocxojibxy C03Be3flHe Maaoro Ilea Ha3hiBaaocb IIpou,HOHOM. 

78. Peab naeT o CnpHyce; riToneMeii He Hcnoab3yeT oto Ha3BaHHe, xots oho 6buio 
H3BecrHo b TpeuMH y*e bo BpeMeHa recnoaa; CnpHyc b Hacroamee BpeMa He aBJiaeTca 
xpacHoft 3Be3flOH, oflHaxo b aHTHHHOCTH eMy Hepeaxo npHnncbiBaerca stot ubct. 

79. Bojibiiiaa norpeuiHOCTb b aonrore (ox. 7; 19°, coraacHo r.rpacxo<J)y [Grasshoff, 

1990, p.307, N° 822]); yxa3aHHoe aHcao 3a(J)HXCHpoBaHO bo Bcex pyxonneax; bmccto 
Hero K.MaHHunyc npHHHMaeT npon3BoabHO 21%°, [P.-K. ] — 201/3°; no mhchhio 

B,*.TyMepa, 3«ecb HMeeT Mecro oum6xa nroaeMea. 

80. flpn oroxaecTBjieHHH stoh 3Be3aw H>x.TyMep caeayeT [P.-K.]; corjiacHo 
K.MaHHpnycy [HA II, 58], n.KyHHumy [1986, S.138] h r.rpacxotfcy [Grasshoff, 1990, 
p.96-97, 307, N» 836 ], aro 19 Mon; 3Ta >xe 3Be3aa o6o3HaaaeTca HHoraa xax & Mon. 

81. Bojibmaa norpeuiHOCTb b aoarore; noaTOMy b [P.-K.] npHHaro A = 7°, OflHaxo 
3 to HcnpaBjieHHe He HMeeT TexcryaabHoro noaTBepxaeHHa. 

82. CoBpeMeHHHH MaatJH Flee; Ha3BaHHe npoHcxoairr ot npoxvicov («IlpeaBecTHHx 
rica*). 

83. Bap.: 29%° (rp.). 

84. 3to 6oabinoe co3Be3ane noapa3Aeaaerca b Hacroamee BpeMa Ha aeTupe co3Be3ana 
MeHbmero pa3Mepa: KopMa, Ilapyca, Knab h KoMnac. 

85. Bap.: -461/6° (rp.). 

86. 3Be3aa 4 -h BeanaHHu, coraacHo [Kunitzsch, 1986, p. 140—141 ] h [Grasshoff, 
1990, p.309, No 854 ]; o6o3Haaaerca Tax>xe HHoraa xax k Pup. 

87. Bap.: -49%° (rp.). 

88. Bap.: -495/6° (rp.). 

89. BepxHeft aacrn xopMhi, BepoaTHO, 6biaa npnaaHa tjjopMa rycHHoft men. 

90. CoraacHO flx.TyMepy, 3aecb Mo>xeT 6birb aro6aa H3 Tpex 3Be3a 5-ft BeaHaHHbi, 
o6o3HaaaeMHX cootbctctbchho BSC 2819, 2823, 2834, nan xaxaa-an6o hx xom6hh3uhh 
[PA, p.389, n.105]; r.rpacxo# npHHHMaer BSC 2834 [Grasshoff, 1990, p.309, Nq 859]. 

91. Bap.: -57%° (ap.). 

92. Bap.: -60° (ap.). 

93. CoraacHo r.rpacxoc[)y, oto BSC 3537 [Grasshoff, 1990, p.219, 309, N° 870]. 

94. Bap.: -511%° (ap.). 

95. Bap.: -431/2° (ap.). 

96. Co3Be3flHe npeacraBaaeT roabxo xopMOByio aacrb xopa6aa; cpe3 npoxoflHT 
npHMepHo nocpeflHHe. 

97. flBa TaxHx Becaa mojkho yBnaeTb Ha HexoTopux apeBHHx H3o6pa*eHHax Apro 
[Poccuyc, 1992, c.54]. 

98. Bap.: -715/6° (ap.). 

99. IlTOaeMeH (xax h THnnapx b «KoMMeHTapHax x ApaTy») Ha3HBaeT aro C03Be3ane 
"YSpoq , T.e. Bo«hhoh 3Men (b My>xcxoM poae); o«Haxo b noaMe ApaTa (crpoxa 444) 
ero Ha3B3HHe aaerca b *eHcxoM poae "Y8pa , T.e. BoaaHaa 3Mea [PA, p.391, n.l 14 ]. 

100. Bap.: -14%° (ap.). 

101. Bap.: -12° (ap.). 

102. Bap.: -145/6° (ap.), -14%° (ap.). 

103. Bap.: -191/3° (ap.), -19%° (ap.). 

104. Bap.: -23° (rp.). 

105. Bo Bcex rpeuecxHx pyxonneax ctoht —26%°, rpy6o omH6o«moe mhcjio, ho b 
6ojibiiiHHCTBe apa6cxnx pyxonHceii —23%°; nocaeaHee qncao npHHaro bo Bcex 
coBpeMeHHHx H3aaHHax xaTaaora. 

106. Bap.: 20%° (ap.). 
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107. Bap.: -291/6° (ap.), -221/2° (ap.). 

108. OwcHb BuiHKa norpcaiHOCTb; npeaaaracTca McnpaBaeHMe —13;40 [P.-K., p. 112; 
HA II, 4051. 

109. Bap.: -16° (ap.). 

110. Bap.: 261/3° (ap.), npMHHTbiii F.TpacxcxtiOM | Grasshoff, 1990, p.311, Nq 921]. 

111. Ha apcBHMx M3o6pa>KeHMax BopoH xaiocT BoaaHyio 3mcio. 

112. Tnpc — pa3HOBnaHOCTb acc3aa, BCTBb, npMHaaaoKHOCTh noc.ieaoBaTe.ieM 

B,MOHMCa; 3aKaH4MBaaCa BMHOrpaaHhIMM aMCTbHMM M apyrMMM 0M6aeM3MM, CBH3aHHHMM 
C Ky.lbTOM flMOHMCa. 

113. Bap.: -255/6° (ap.). 

114. Bap.: -33° (rp.). 

115. co Ccn hc OTflcabHaa 3BC3aa, a uiapoBoc 3BC3aHOC cxonaeHMe NGC 5139. 

116. Bap.: -43° (rp., ap.). 

117. Bap.: -541/6° (ap.). 

118. Bap.: -44'/6° (rp.). 

119. COBPCMCHHOC Ha3B3HMC — BoJIK; M3o6paaca.lCH paaOM C KcHTaBpOM, npMWCM 
nocacflHMM acpacaa era npaBoii pyxoti 3a 3aaHMC a anw |PA, p.396, n. 138 ] nan npoH3aa 
xonbCM. 

120. Bap.: -25>/6° (ap.). 

121. 3Ta BcyiMMMHa ctomt bo bccx pyKonncax, ho c/imujkom Be/iMxa norpeuiHOCTb; 
OToacaccTBacHMc OToii 3BC3AW coMHMTcabHO | P.-K., p. 112, N? 982]. 

122. n.KyHMpuj OToacflCCTBaacT 3 bc3am No 15 m 16 xax y Lup m £ Lup, caeaya 
|P.-K. | \Kunilzsch, 1986, S.158|; OToamecTBaCHMC npMHHTO Taxacc r.rpacxo<l)OM 
| Grasshoff, 1900, p.220, 313, Nq 987, 9881. 

123. Bap.: 271/3° (ap., aaT.). 

124. Bap.: -WV2 0 (ap., aaT.). 

125. Xcptbchhmk M3o6pa*aaca ncpcBcpHyTbiM, t.c. ocHOBaHMeM k ceBepy. 

126. Bap.: 31/6° (rp.), '/3° (ap., aaT.). 

127. Bap.: 26'/6° (rp., ap.). 

128. Bap.: 311/4° (rp.), 34° (ap.). 

129. n.KyHMu,oj npMHMMacT, cacaya | P.-K. |, OToacaccTBacHMc A 1,2 Tel [ Kunitzsch , 
1986, S. 1601, ho r.Tpacxof}) \Grasshoff, 1990, p.313, Nq 998] coxpaHacT OToacaecTBaeHMe 
fljK.TyMcpa (a Tel), npMHsmoc cmc K.MaHMuMycoM. 

130. Bap.: -201/3° (ap.)., npMHHTbiM r.Ppacxo(jx)M [1990, p.313, Nq 100]. 

131. Ns 24 b C03BC3AMM Orpcahua (aSgr). 

132. Bo3MO>KHbiM BapnaHT oroacaccTBacHMa — k Cra. 

133. 3BC3aa Nq 42 b co3bc3amm Boaoaca. 

134. Bap.: - 1136° (ap.). 

135. Bap.: 26° (ap.). 

136. 3BC3a II, nocKoabxy Nq 1 bxoamt Taxacc b co3bc3amc Boaoaea. 

137. OToacaccTBacHMC 3 bc3a No 13-18 k pa mh c HConpcflcaeHHoc; n.KyHHum, caeaya 
| P.-K. I, OTOacflCCTBaacT N» 13-15 Kate a, y, e Mic cootbctctbchho \Kunitzsch, 1986, 
S.I64|; r.rpacxoc}) npMHMMacT oroacaccTBacHMa flac.TyMepa, ho MeHaeT ero nopaaox: 
Ns 17, 18 — y, a Mic \Grasshoff, 1990, p.221, 315, Nq 1027-28]. 

138. Ha caMOM aeae b xaTaaorc, ccan cyMMnpoBaTb ancao 3Be3a no bccm co3Be3aHaM, 
3a(})MKCMpoBaHO 1028 o & i,cktob (cnaouiHaa HyMcpauna aacTCa b ]P.-K.; Kunitzsch, 1986; 
Grasshoff, 19901), oaHaxo Tpn 3 bc 3 abi (v Boo, fi Tau, a PsA) yKa3aHU aBaxabi; t 3 khm 
o6pa30M b xaTaaorc npMBoaaTca xoopanHaTbi bccid aaa 1025 o&bCKTOB. 

139. 3BC3abi, o xoTopbix mbct pcm>, 3aHMM3K)T b xaTaaorc caeayromHe noaoxCHMs: 
Nq 31, 36, 32, 33, 34 m 35 cootbctctbchho b co3BC3aMn KcHTaBpa; coraacHO onHcaHHio 
b xaTaaorc a Cru HaxoaMTca hc «Ha aoahiacxo, a «Ha xonbiTe». 

140. 3bc3am Nq 10 b co3BC3aMM Boaxa, Nq 7, 6, 2, 4 h 3 cootbctctbchho b 

C03BC3AMM XcpTBCHHMKa. 

141. 3BC3aw Nq 17, 18, 19, 22 b co3BC3aMM CxopnHOHa h Nq 25, 2, 3, 1, 4, 5 
cootbctctbchho b co3BC3aMM Orpeabua; b tckctc bmccto «ayx» ctomt «CTpeaeu»; 
McnpaBacHMC K-MaHMuayca, npMHaToc /!,*.TyMcpoM |PA, p.400, n. 161 ]. 
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142. T.e. BHe npeaeaoB MaeaHoro IlyTH; 3Be3da Nq 18 b co3Be3ann 3Men. 

143. 3Be3au N° 15, 12, 8 , 7, 5 h 3 cootbctctbchho b co3Be33nn Opaa; b xaTaaore 
/Aql onncaHa KaK Haxoaamaaca «Ha aeBOM ruieae». TpH nocaeaHHe 3Be33w K.MaHnunvc 
OTO)KaecTBjiaeT xax a, h o Aql [HA II, 67], a flx.TyMep xax a, <p h v Aql [PA, 
p.401, n.164], xoTa 3Be3aw <p h v He BK.iioaeHw b xaTaaor. 

144. 3Be3aia Nq 1 h 5 b co3Be3jHH Crpeau. 

145. 3Be33bi N° 11 («Ha cepeamie aeBoro xpwaa*), 10, 13, 14, 12, 18, 19 
cooTBeTCTBeHHo b co3Be33 HH IIthun (JIe6eaa). 

146. 3Be3aw Nq 5 (b xaTaaore «3Be3aa b xBocre»), 17, 14 b co3Be33 HH IIthuh h 
9, 13 b C03B633HH IlecfceH. 

147. 3 bc 33 h Nq 7, 1, 11 h 6 b co3Be33HH KaccHoneH. 

148. Bee nepeaHcaeHHhie 3Be3aw npHHaaaesxaT co3Be33Hio Ilepcea: BSC 1314 — 

Nq 28; a — Nq 7; y, d — Nq 9, 10; h h % — Nq 1 (b xaTa3ore «Ha xoHqe npaBoii 

pyxH», 3aecb xe HMeeTCa b BH3V, no-BHaHMOMv, pyxoaTb opyxna Ilepcea — Meua hjih 

cepna); t — Nq 5; y — Nq 3;'j ; — Nq 2; 72, A, 48, // — Nq 16-19; 53 — Nq 20; 

58 — Nq 21 (b KaTa3ore «Ha npaBoii aoahixxe*). 

149. 3Be33hi Nq 3, 5, 6, 14, 12, 8, 9 cooTBeTCTBeHHo b co3Be33HH Bo3HHuero. 

150. 3Be33hi: Nq 19 b co3Be3aHH BaH3HeuoB, Nq 12, 9 h 10 b co3Be33HH OpnoHa, 
Nq 20, 18, 14-17 b co3bc33hh B3H3hcuob. 

151. Tax b rpeaecKOM Texcre [Hei II 176, 18], OaHaxo n.KyHHiyn ncnpaBaaeT sto 
M ecTO xax «3Be33a Ha ero raa3ax» [Kunitzsch, 1974, S.322, Nq 533]; HcnpaBaeHHe 
npHHaTO Hx.TyMepoM [PA, p.403, n.172]. 

152. 3Be3abi Nq 2, 3, 4, 5, 19 b C03Be3flHH Boabiiioro Ilea. 

153. B xaTaaore IlToaeMea Bee nepeiHcaeHHwe 3Be3aw npHHaaaexaT co3Be3aHio 
Apro: Nq 5 (m Pup), Nq 6 (BSC 2948 + 2949), Nq 8, 9 (3, 1 Pup), Nq 17 <x Pup), 
Nq 38 (<5Vel), Nq 22 (BSC 3439), Nq 2 (p Pup), Nq 31 (A Vel), Nq 27 (/SPyx), Nq 35, 
36 (y Vel, *Car). 

154. HMeeTCa b BHay 3anaaHoe oTBeTBaeHHe MaeaHoro IlyTH, o xotopom 
ynoMHHaaocb Bbiuie. 

155. 3Be3aw Nq 12, 13, 14, 9, 16 b co3Be3a«H CxopnnoHa. 

156. 3Be3an Nq 12 0/ Oph), 13 (£ Oph), 14 (36 Oph), 9 (p Oph), 10 (v Oph) b 
co3BC3aHH 3MeeHocua h Nq 16, 17 (£, rj Ser) h 18 (0 Ser) b co3Be33 HH 3mch 3MeeHocpa. 

157. 3Be3au Nq 25, 26, 27, 28 ( 66, 67, 68, 70 Oph), Nq 29 (72 Oph) b cosBesaHH 
3MeeHocua, Nq 9 (^ Aql) b co3Be33HH Opaa, Nq 1 (/3 Cyg), Nq 4 (y Cyg), Nq 3 
(i) Cyg), Nq 6 (S Cyg), Nq 15, 16 (o 1 , o 2 Cyg), Nq 5 (a Cyg) b C03Be3aHH FIthuw 
(JI e6eaa). 

158. HeTaabHNH aHaaH3 xoHcrpyxu,HH npeu.eccHOHHoro rao6yca FlToaeMea cm. b 
[HAMA, p.890-892]; o TpaaHqHH xoHcrpyHpoBaHHa He6ecHhix rao6ycoB b aHTHHHOCTH 
cm. [Schlachter, 1927], a Taxxe [Poccuyc, 1992, c.100-106, 174-178]. 

159. OaeBHaHo, peab HaeT o nopoae aepeBa, ncnoab3yeMOH 33a H3roTOBaeHHa aeTaaeii 
MexaHHaecxHx npn6opoB b nepnoa aHTHMHOCTH [PA, p.405, n. 180]. 

160. 3to Heo6xoaHMO aaa Toro, 4To6bi xpaft xpyra uinpoThi coBnaaaa c 6oabinHM 
xpyroM HeOecHoro rao6yca. 

161. 3a Hauaao oTCaera aoaroThi 3aecb npHHaT Cnpuyc (a CMa, Nq 1 b C03Be3aHH 
Boabinoro Ilea) xax caMaa apxaa 3Be3aa Ha He6e; oaHaxo Hcnoab30BaTb Cnpayc b 
xauecroe Hauaaa OTcaeTa Heyao6Ho, Tax xax oh pacnoaoxeH canuixoM ^aaexo ot 
axaHnTHXH (/3 = -39 1 /6°), noaTOMy b «IIoapyuHbix TafiaHqax* 3a Haaaao arcueTa 
CHaepnaeexoft aoaroTH npHHHT Perya (a Leo, (i = +0;10°), pacnoaoxeHHbiH B6aH3H 
axannTHXH. 

162. HoaroTa Cnpuyca b xaTaaore: 17%° BaH3Heu,OB; noOTOMy npn HaHeceHHH 
noao>KeHHH 3Be3a Ha noBepxHOCTb rao6yca H3 3HaaeHHH hx xaTaaoxHux aoaroT aoaxHa 
BMHHTaTbca BeaHMHHa 77%°. 

163. Mh HMeeM 3aecb xax 6w uiapHnpHHH MexaHH3M*. xpyr MeHbinero aHaMeTpa, 
HenocpeaCTBeHHO npHMHxaiomHH x noBepxHocra rao6yca, no xoropoMy OTCaHTHBaioTca 
HinpoTH 3Be3a, xpenHTca x He6ecHOMy rao6ycy ochmh, npoxoaamHMH aepe3 noaioCH 
axaHnTHxn; xpyr *e «MepnaHaHa>>, no xoropoMy OTCHHTMBaioTCa cxaoHeHHa, xpenHTca 
x nepBOMy xpyry ocaMH, yaaaeHHHMH ot noarocoB axaHnraxH Ha BeaHHHHy HaxaoHa 
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3 KJIMITHKH k axBaTopy e = 23;51°. «MepnnHaHHhiH xpyr» b TepMHHOJiorHH riTOJieMea — 
Kpyr CKJIOHeHHM B COBP6M6HHOM nOHHMaHHH. 

164. fljia 3noxn xaTajiora paccroaHHe no aojiroTe CnpHyca ot tohkh jieTHero 
cojmpecTOHHHH AA = 90° - 77^3° = 121/3°, icaic CKa3aHO b Texere. 

165. O MexaHH3Me, no3BOjiaiomeM ycraHaBjiHBaTb Tpe6yeMyio iunpoTy MecTa, cm. 

[HAMA, p.1399, Fig.80]. 

166. Peab HaeT 06 acTpojiorHuecxHX acneKTax — TpHHe, KBanpaType h cexcnuie; 
riTOjieMeH paccM3TpHBaeT 3 tot Bonpoc nonpo6Hee b «HeTBepoxHH>xHH» (kh.I, rji. 12). 

167. 3Ta «npn3Ma» He HMeeT HHaero o6mero c reoMeTpaaecKOH npH3Moft; flx.TyMep 
nepeBOflHT sto cjiobo xax «band» — «noac»; oh nojiaraeT, hto aaHHUH TepMHH CBa3aH 
c MexaHHaecKOH Monejibio HBH>xeHHH njiaHeT IlToaeMea, ormcaHHOH no3aHee b 
«njiaHeTHbix rnnoTe3axs. [PA, p.407, n. 186 ]. 

168. yica3aHHbie HBjieHHa HrpaiOT BaxHyio pojib b ropocxonHotf acrpojiorHH. 

169. B xauecrae «MepnanaHa» Ha ceBepHOM nojnoce mojkct cjiyxHTb jik> 6 oh 6ojibinoH 
xpyr He6ecHoii cifrepbi, npoxonaipHii aepe3 3chht. 

170. OnncwBaa xapaKTep cyroHHoro o6paiueHna 3Be3n, FlTOJieMeH, oaeBHflHo, BjirouaeT 
B HX UHCJIO M njiaHeTH. 

171. CoBMecTHbie bocxohn h 3axoaw 3Be3a h njiaHeT, a Taioxe Hacreft 3oaHaxa 
paccMaTpHBajiHCb KaK acrpoJiorHHecxH 3HaHHMbie co6biTHa. B aacTHOCTH, cobmccthum 
B ocxoaaM h 3axo«aM nocBameHa kh.V «Actpohomhkh» MaHH.iHa (I b. ho h.3.—I b. h.3.). 

172. FlepBbiH bhhhmwh yTpeHHHH bocxoh 3Be3flbi — rennaKHaecKHM bocxoh, cornacHO 

COBpeMeHHOii TepMHHOHOrHH. 

173. Peab naeT o Tax Ha3hiBaeMOM xocMHaecxoM 3axoae. 

174. Tax Ha3hiBaeMbiH axpoHHaecxHH bocxoh. 

175. reJiHaxHaecxHH 3axoH, cornacHO coBpeMeHHoft TepMHHOJiorHH. 

176. 3aaa>ia 06 onpenejieHHH BpeMeHH cobmccthom xyjibMHHapHH (Bocxona hjih 
3axona) hshhoh 3Be3flbi h peHTpa HCTHHHoro Con h pa ecTb Heo6xoaHMHH 3JieMeHT HJia 
peineHHa 6ojiee cjiojkhoh 3afla«iH 06 onpeaejieHHH naT rciiHaxHaecxHx bocxohob h 3axoaoB 
3Be3H, xoTopaa paccMaTpHBaeTCa b cneayiomeft rjiaBe. OHa HMeeT Taxace acrpojiorHuecxoe 
3HaaeHHe, nocxojibxy npn ee peuieHHH onpeaejiaeTca non tot a tohkh axjiHnTHXH, 
xyHbMHHHpyroipeH hjih Bocxoasupeft ohhob peMeH ho c aaHHoii tohkoh He6ecHOH cc^epu, 
xoopHHHaThi xoTopoH H3BecTHhi. B ochobc ee peineHHa JiexaT BhmMCjiHTejibHhie mctohm 
h TeopeMbi, paccMOTpeHHbie b kh.I, rji.13, 16, kh.II, rji.7-8. HcaepnwBaiouiHH aHajiH3 
npo6jieMbi cm. b [HAMA, p.32-34, 39, 927-928], nmneMeio npHHa/yie*HT Taxace 

He60HbUI0H, HOUieHUIHH HO HaC He nOJIHOCTbK) TpaXT3T, H3BeCTHbIH nOH H33B3HHeM 
«<Da3H», cnepnajibHO noCBaipeHHhiH HCCJienoBaHMio 3 toh npo6jieMbi (cm. craTbio 
cIlTOjieMeH h ero acrpoHOMHuecxHii Tpya»). 

177. T.e. xpyraM uinpoTH, npoBeneHHbiM <iepe3 nojnoca axjiHnTHXH h 3Be3ny. 

178. OnHOBpeMeHHaa xyjibMHHapHH 3Be3Hbi © h CoaHna M ripeanojiaraeT, hto b 
onpeneJieHHHH momcht 0 h M oxaJxyTca ohhob peMeHHO Ha MepHnnaHe. Ho MepHnnaH 
nepecexaeT axBaTop non npaMbiM yrjiOM; noaTOMy © h M hojukhm h3xohhti>ch Ha ohhom 
H TOM *e xpyre CKJIOHeHHH, MTo6bI XyjIbMHHHpOB3Tb OHHOBpeMCHHO, npnaeM 0 H M 
HMeioT ohho h to *e npaMoe BoexoxHeHHe a [HAMA, p.32], 

179. IlTOJieMeH paccMHTpHBaeT nojiHhiii ccJjepHaecxHH aeTwpexcTopoHHHX 
NAAZH0N (pHC. 8.1), hjisi xoToporo cnpaBeaJiHBo cooTHouieHHe 

Crd 2HA Crd 2HA Crd 2N0 

Crd 2AZ Crd 2A© Crd2ZN - 

B He M AZ = 90°, ZN = 90°, HA = AZ + ZH = 90° + ZH; HA = HK + KA = 
= 90° + KA; A© = KA + K0; aonojiHHTeJibHO hhxohhm: ZH = e, K0 = /3 (uinpoTa 
3Be3HM, H3BecTHaa H3 xaTajiora); KA — Hyra b npaMoyrojibHOM c^epnaecKOM 
TpeyroabHHxe EKA c ocrpuM yraoM e, noaTOMy OHa 3aaaeT cxjiOHeHHe tohkh K 
3KJIHnTHKH, HOJirOTa XOTOPOH EK = X H3BeCTH3, H MO*eT 6bITb H3HHCH3 nO Ta6aHpe 

CKJIOHeHHH kh.I, ra.15; nocjie aroro ayra ©N — CxjiOHeHHe tohkh 0 — MO*eT 6uTb 
HaHaeHa HenocpeacrBeHHo H3 npHBeaeHHoro cooTHouieHHa. 



586 


flpujioxeHux 


180. Jlaa nojiHoro c^epmiecKoro HeTbipexcropoHHHKa NAAZH0N (pnc. 8.1) moxho 
3anncaTb erne oaho cooTHomeHHe: 

Crd 2ZH _ Crd 2Z© Crd 2NA 

Crd 2HA Crd 20N Crd 2AA‘ 

3aecb ZH = e, HA = 90° + e, 0N = <5 onpeaeaeHa Bume; Z© = ZN — N© = 90° — d; 
AA = EA — EA = 90° — EA; ayra EA mokct 6biTb HaitaeHa no Tadanpe kh.II, tji.8 b 
npeanoaoxeHHH, hto b npaMoyroabHOM afcepHHecKOM TpeyroabHHKe EKA c octphm 
yrjiOM e oHa npeacraBjiaeT aoarOTy, a aee apyrae ayra — npaMoe Bocxo*aeHne h 
CKAOH eime. Ilocae 3Toro H3 npHBeaeHHoro coothouj eHHa HaxoaHM NA, hto aaeT HaM 
HeMeaaeHHo NA = NA + AA. 

U,eabio BHMHCjieHHH aBaaeTCa onpeaeaeHHe npaMoro BocxoxcaeHHa 3Be3au a = 
= NE = EA — NA = 90° — NA, xoropoe paBHaeTca npaMOMy BOCxoxaeHHio CoaHna 
a Q . 3Haa nocaeaHee, mh moxcm no Ta6anu,aM BpeMeH Bocxoaa b «npaMOH ct})epe» kh.II, 
ra.8 onpeaeaHTb aoaroTy CoaHna Aq, a 3 hahht, h aeHb, Koraa CoaHne 6yaeT 

KyabMHHHpOB3Tb OAHOBpCMOHHO CO 3BC3AOH ©. 

flaHHaa 3aaaaa — eauHCTBeHHWH npHMep b «AabMarecTe», Koraa nToaeMeii 
npoH3BoaHT npeo6pa30BaHHe 3KannTHHecKHx KoopaHHax cBemaa 1hj5b cooTBCTCTByiomne 
HM 3KBaTOpHaabHbie KOOpAHHaThI a H (5. 

181. T.e. ecan npoH3BeaeHbi BbiHHcaeHHa, no3BoaaioinHe onpeaeaHTb TOHKy 
SKaHnTHKH, KOTopaa KyabMHHHpyeT oaHOBpeMeHHo c aaHHOH 3Be3aoft; sto 03HaaaeT, 
hto KpoMe 3KannTHaecKHx KoopaHHaT 3Be3aw A, fi HaM H3BecTHbi TaK*e ee 
3KBaTopHaabHhie KoopaHHaThi a, <5. 

182. riToaeMeft paccMaTpHBaeT noAHhift c<J)epnaecKHH HerbipexCTopoHHHK 
A0EHZBA (pHc. 8.2), aaa KOToporo cnpaBeaaHBo cooTHomeHHe 

Crd 2ZB Crd 2ZH Crd 2©E 
Crd 2BA “ Crd 2H© Crd 2AE’ 

rae ZB = <p, BA = 90° - <p, ZH = 90° - <5, H© = <5, AE = 90°; nocxoabKy <p « 6 
H3BecrHhi, ayra ©E onpeaeaHTca oaho3H3hho H3 npHBeaeHHoro cooTHomeHHa. 

3Haa ayry ©E, aerxo Haftra Toaxy He6ecHoro 3KB3Topa, nepecexaromyro akhkio 
ropH30HTa oaHOBpeMeHHo c aaHHOH 3Be3aoft; ee npaMoe BocxoacaeHHe 6yaeT paBHo 
a + ©E, rae a — npaMoe BocxoxcaeHHe 3Be3ahi. 

183. flyra He6ecHoro aKBaropa a + ©E ot ToaKH BeceHHero paBHoaeHCTBHa ao ero 
BOCxoaameH tohkh E onpeaeaaeT TaKxce BpeMa Bocxoaa p cooTBeTCTByromeH ayra 
axannTHKH ot tohkh BeceHHero paBHoaeHCTBHa ao ee BoexoaameH tohkh. FIoaTOMy ecan 
Hcnoab30BaTb a + 0E xax apryMewr, to no Ta6nne kh.II, ra.8 mojkho hhhth 
cooTBeTCTByromee 3HaaeHHe aoaroThi tohkh SKaHmuKH, Koropaa bocxoaht oaHOBpeMeHHo 
C AaHHOH 3Be3AOft. 

184. Peab HaeT 06 onpeaeaeHHH ayra norpy*eHHa CoaHna, Han Tax Ha3UBaeMOH 
arcus visionis (h) CoaHna, npn KOTopon 6yaeT HMeTb Mecro reaHaKHaecxHH bocxoa 
3Be3aH. 3HaaeHHe h hco6xoahmo aaa onpeaeaeHHa aoaroTbi CoaHna, no xoropoH moxct 
6brrb BHHHcaeHa aaTa reanaKHnecKoro Bocxoaa. CoraacHO ElToaeMeio, BeaHHHHa h 33bhcht 
ot 6aecxa 3Be3au, ee uinpoTbi, yraa HaKaoHa v axaHnTHKH k ropH30HTy. 

185. Ha6aK>aeHHH no3BoaaiOT ycraHOBHTb aaTy h tohhoc BpeMa reanaKHnecKoro 
Bocxoaa, Ha ochob3hhh KOTopnx MoryT 6hiTb onpeaeaeHbi cooTBeTCTByjoinne Bocxoaainaa 
H h xyabMHHHpyiomaa M tohkh skakhthkh (Ha pnc. 8.4 3to 6yayT tohkh E h A), 
a Taxxe aoaroTy CoaHna A 0 , hto no3BoaHT Hanra ayry EZ («paccroaHHe CoaHna noa 
3eMaeft no 3oaHaxy», xax nnuieT nroaeMeH) h no Hen H3 TpeyroabHHKa EZ0 ayry 
norpyxeHHa ©Z. 

186. nToaeMeii npHHHMaeT 3aecb Ba*Hoe TeoperHHecKoe aonymeHne, ynpoujaioinee 
BHHHcaeHHa, a hmchho, hto BeaHHHHa h He 33bhcht ot reorpa(|)HHecKOH ninpoTU Mecra 
HaOaroaeHHa. Oho HMeeT, no-BHAHMOMy, BbiHy*aeHHHH xapaKTep, nocKoabxy b 
pacnopaxeHHH FlToaeMea He 6biao Ha6aioaeHHH, no3BoaaroinHx onpeaeaHTb h aaa 
KAHM3TOB, pacnoao*eHHHx ceBepHee h io>KHee ot AaexcaHapHH [HAMA, p.928]. 
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187. riTCwieMeii paccMaTpraaer noAHhift ccfcepHaecKHft aerapexcropoHHHx H0ZEBA, 
AAa KOToporo cnpaBeAAHBO cooTHomeHHe 

Crd 2AB Crd 2AE Crd 2Z0 

Crd 2BH “ Crd 2EZ Crd 20H’ 

rae BH = 0H = 90°; h3bccthh aara, TOHHoe BpeMa h Mecro (<p) HaOAioaeHHa; orcioAa 
HaxoAHM ACwiroTy Bocxoaameft tohxh 3kjihitthkh A(E), k y/ibMHHHpyiomeH tohkh 
3KJiHnTHKH A (A) (coraacHO MeroAaM, H3AO*eHHHM b kh.II, ra.9) h aoaroTy Coahua 
A(Z); orcioAa AE = A(E) - A(A) h EZ = A(Z) - A(E); no Ta&nmaM ckjiohohhh kh.I, 
ra.15 onpeaeaaeM cxAOHeHHe KyAbMHHHpytoiueft tohxh skahiithkh <5(A) h takhm o6pa30M 
BbicoTy AB = 90° - AH = 90° - (<p + <5(A». Ilocne 3roro HCKOMaa BeAHHHHa 0Z = h 
onpeAeAHTca HenocpeACTBeHHO H3 npHBeAeHHOro cooTHomeHHa. 

188. IlTOJieMett paccMaTpHBaeT tot ace afcepHHecxHft aerapexcropoHHHK H0ZEBA 
h to xe cooTHomeHHe Mexwy xopaamh, corjiacHo TeopeMe MeHeAaa; ho Tenepb Z0 
H3BecTHa, a Tpe6yerca Haft™ ayry EZ. nocxoAbxy H3BecTHbi aoArora h nmpoTa 3Be3AH, 
mo3kho Haft™ (corAacHO MeroAaM kh.VIII, ta.5) AOAroTy BoexoAameft tohxh sxahiithkh 
A(E) (pHC. 8.4), no Heft A(A), corAacHO MeroAHxe kh.II, ta.9. OTCiOAa EA = 
= A(E) - A(A); AB = BH - AH = 90° — (<p + <5(A)); 0H = 90°. BuHHCAeHHoe 3HaaeHHe 
Ayni EZ HcnoAb3yercfl 3aTeM nun HaxoaweHHa AOArorbi CoAHi^a A(Z) b momcht 
reAHaKHwecKoro BoexoAa, no xoropoft Aenco onpeAeAHTb cooTBeTCTByiomyio AaTy. 

189. FIpeueccHa Toaex paBHOAeHCTBHft npmoAHT k nocreneHHOMy H3MeHeHHio aqaiut 
3Be3A, a cAeAOBaTeAbHO, h aaT hx reAHaxHaecxHx bocxoaob h 3axoAOB. 

190. Taxoro poaa «3anHCH», T.e. coo6meHHa o Ha6AiOAeHHHX reAHaKHaecKHx bocxoaob 
h 3axOAOB 3Be3A Ha pa3Hbix nmpoTax, FlTOAeMeft npHBOAHT b CBoeft KHHre «d>a3bi», 
coxpaHHBmeftca TOAbKo aacTHHHo. 

191. Peab hact o noroAHbix npeACKa3aHHax, ocHOBaHHwx Ha HaOAiOAeHHax bocxoaob 
h 3axOAOB 3Be3A, npHMepbi kotophx IlTOAeMeft npHBOAHT b «fl>a3ax»; noroaHbie 
npeACKa3aHHa 6 hah raxace cocraBHbiM aaeMeHTOM rpeaecxHx napanem. O Tpaanuim b 
ueAOM cm. [Poccuyc, 1992, c.162 h ca.]. 


KHHrA AEBflTAfl 

1. He BnoAHe acHo, koto b ashhom CAyaae HMeeT b BHAy riTOAeMeft. IIopaAOK 
nAaHeT, npn kotopom Mepxypnft h BeHepa pacnoaoaceHbi Mexay JlyHoft h CoAHu,eM, 
BCTpeaaeTCa ao FlTOAeMea y LjHuepoHa [O ahbhh., II, 43], BHTpyBHa [ApxHT., IX, 1, 
5], ITahhhh [EcrecTB. hct., II, 8] h IlAyTapxa [O 4)Hr. xhb., 31]; aAbTepHaraBHaa 
ranoTe3a (CoaHpe caeayeT 3a Jlynoft, a 3a Heft nAaHera) HMeerca y riaaTOHa (THMeft, 
38D); no3AHee 3 tot nopaAOK nAaHeT npHnHCHBaAH raxxe 3paT0Cc})eHy h ApxHMeay 
[HAMA, p.690-692 ]. 

2. OTcyTCTBHe Ha6afOaeHHft npoxoxaeHHft BeHepw h MepxypHa no AHCKy CoAHu,a 
b «IlAaHerHHx ranoTe3ax» oSbacHaerca HHaae: «Ecah tcao croAb MaAoft BeaHWHHbi [xax 
nAaHera] coeaHHaerca c tcaom Taxoft 6oAbmoft BeAHHHHH [xax CoaHpe], oho no 
Heo6xoAHMOCTH 6yaeT hcbmahmo BCAeacTBHe maaocth coeAHHaiomeroca Teaa h Ha/nraiH 
aacreft CoaHpa, xoropbie ocraAHCb HenoxpbrraMH» [PA, p.419, n.2; Goldstein, 1967, 
P-6]. 

3. flBHJxeHHa nAaHer b «AAbMarecre* aHaAH3HpyioTca He3aBHCHMO apyr ot apyra. 
np H 3tom nopaaox nAaHer cymecTBeHHoro 3HaaeHHa He HMeeT. CoBepmeHHO HHOft 
noAxoa HaxoAHM b «IlAaHerHHx ranore3axs>, rae pa3pa(x>raHa CHcreMa reopeHTpHaecxHx 
nAaHeTHbix paccroaHHft. Kaaypta nAaHera b Heft nepeMemaerca b npeaeAax c4>epHaecxoro 
xoAbua onpeACAeHHoft toaiuhhh h paaHyca. naanerabie xoabpa (ctjjepbi) BAOxeHH apyr 
b apyra raxHM o6pa30M, hto6h He ocranocb Mecra aah nycTora, rax hto HaH6oAbmee 
reou,eHTpHaecxoe paccToaHHe OAHoft nAaHera paBHo HaHMeHbmeMy paccrosHHio nAaHera, 
CAeayiomeft 3a Heft. B aroft cncreMe ccfcepa MepxypHa pacnoAaraerca HenocpeACTBeHHO 
3a afcepoft JlyHH, h, 3H3HHT, b HaHMeHbmeM paccroaHHH MepxypHft aoaaceH odAaaaTb 
3aMeTHMM napaAAaxcoM, o aeM, cAHaxo, IlTOAeMeft hh pa3y He ynoMHHaer [PA, p.420, 
n.4; HAMA, p.148]. 
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4. 3aaaaa MoaeanpoBaHna Ha6aioaaeMbix abhjkchhh naaHeT npn noMomn KOM 6 miauHH 
HeKOToporo 4ncaa paBHOMepHnx xpyroBbix ABHxeHMM, coraacHo Chmiuimxhio, 6 biaa 
ccjxipMyjiMpoBaHa BnepBbie b rpeaecxoil acrpoHOMMH FlaaTOHOM, [Poxancicuu, 1988, 
p.229 1. 3ty 3aaaay IlToaeMeft othocht k o6aac™ MaTeMaTHaecxoH (})hjioco<J)mm, o 
xoTopoM ynoMMHaeTCa b cb»3m c ApHCTOTeaeM b kh.I, ra.l, c.5. 

5. AocTOBepHO m3b6ctho, hto b npeauiecTBOBaBiuee IlToneMeio BpeMa b rpeaecxoil 
acrpoHOMMH cymccTBOBajiM TeopHH, oftbacHABuiHe aBHxeHHa ruiaHeT reoMeTpnaecxH, a 
TaioKC Ta 6 jiMUhi, onwCHBaromHe ancaeHHo hx nepeMemeHMa. FlTOJieMeH 6e3ycaoBHo 3HaeT 
06 dtmx Tcopwax m Ta 6 jiMuax, ho canTaer hx HeyaoBaerBopHTeabHbiMH, cm. xommcht. 11. 

6 . riTOjieMCM, TaKHM o6pa30M, npeanoaaraeT, a to co3aaHHbie hm ruiaHeTHue Ta 6 aMma 
6 yayT MMCTb BCCbMa orpaHMaeHHoe npHMeHeHHe bo bpcmchh. 

7. Pcab nacr o nonarahix aBHXceHMax iuiaHer h o HepaBHOMepHOCTM hx nepe/jBHxeHHa 
no aoaroTC. 

8. BaBMaoHCKMC «acTpoHOMnaecxHe ahcbhmkm» VII-I bb. ao h.3. coaepxaT asa THna 
coo6uichmm o aBMiKennax naaHeT: a) aara CHHoaMaecxnx naaHeTHbix aBaeHHii 
(reaMaxMaecxMx aocxoaoB h 3axoaoB, Toaex ctohhhh h T.a.); 6 ) paccroaHHa naaHeT 
OTHOcMTcabHO t3k Ha3biBaeMhix «HopMaahHbix 3Be3a» [Aoboe, 1980, p.21-22; Sachs, 
Hunger, 1 988 |. IlToacMCM aHaaH3HpyeT B03Mo>KHOCTb Hcnoab30BaHHa 3 thx Ha6aioaeHHH 
aaa nocTpoenMa cbocm naaneTHoft TeopHH h npHxoanT k OTpnpaTeabHOMy BbiBoay. 
Hch3bcctho, 6 biaM an aocrynHhi eMy c3mh oahcbhhkho nan Toabxo BuaepjxxH H3 hhx 
b pa 6 oTax Tnnnapxa m apyrnx yacHbix. Han 6 oaee apeBHHe Ha 6 aioaeHHa naaHeT, xoTopue 
npMBoaHT riToacMcii, aaTHpyiOTCa 272 r. ao h.3. h hmciot rpeaecxoe npoHCxoxaeHHe, 
cm. kh.X, ra.4, c.321-322 h ra.9, c.336-337. 

9. Pcab aacT, no-BMaMMOMy, o pe^paxnMH. 

10. Tax mm o6pa30M rnnnapx aoxa3aa, mto Ha 6 aioaaeMhie aBHxeHMa naaHeT Heab3a 
o&bacHMTb rMnoTC33MM npocroro 3KCu,eHTpa Han 3nHu,HKaa nan hx npocroii KOM 6 HHau,neH. 
HeacHO, oaHaxo, xaxHc Ha 6 aioaeHHa oh npn stom Hcnoab30Baa. IlToaeMeii He npHBOaHT 
b «AabMarccTC» hm oaHoro naaHeTHoro Ha 6 aioaeHHa, BbinoaHeHHoro rnnnapxoM, xpoMe 
onpcaeacHMa yraoBoro paccToaHHa Mepxypna ot CnHKH (ra.7, c.305). OaHaxo cnncox 
t3kmx Ha 6 aioaCHMM, cocraBaeHHbiH rnnnapxoM, HMeaca, no-BMawMOMy, b ero pacnopa- 

>KCHMM. 

11. riToacMcii, BcpoaTHO, HMeeT b BHay Ta 6 aHu,bi, b xorophix cpeaHwe aaHxeHHa 
naaHCT 3aaaBaancb ueawMH offoporaMH naaHeT 3a HexorophiH orpoMHhiH nepnoa (xax 
3 to 6 biao npMHaTo no3aHee b cpeaHeBexoBoit hhammckom acrpoHOMM m [ Pingree, 1978]), 
no MCTcacHMM xoToporo naaHeTU oxa3biBaaHCb b Haaaae soanaxa, a HepaBeHcraa 
onpeacaaaMCb c noMombio anMuHxaHaecxoH nan 3KCu,eHTpMaecKOH Moaeaeft nan mx 
kom6mh3umcm. 0 Ta 6 aMuax ototo THna b aHTHaHOH acrpoHOMHH cm. [Waerden, 1979; 
1985, p.100-103; HAMA, p.698-705; Neugebauer, Van Hoesen, 1959, p.21], a Taxace 
| PA, p.422, n.l2|. 

12. ripn onpcAcaeHMM aBH>xeHHM naaHeT (h JlyHbi) no aoaroTe IlToaeMeH 
npCHcOpcraeT HaxaoH3MH mx op 6 mt, xax ecan 6h hx a»H*eHMe npoHcxoanao b naocxocTH 
OXaMnTMKH. 

13. CoraacHo Aat.TyMepy 3aecb, bo3mo*ho, peab naeT o Meroae (rpaiJiHaecxoM hah 
kmhcm3tm4Ccxom) , xoTophiH npMMeHHacH nroaeMeeM aaa MoaeanpoBaHHa aBHxeHHH 
naaHCT m npMBca cro x noHaTHio axBaHTa [PA, p.422, n.15], 

14. Kax, HanpHMep, b TeopHH coaHeaHoro anorea, xnHeMaTHaecxoH Moaean 
Mepxypna, MCToae onpeaeaeHHa ninpoT BHyTpeHHHx naaHeT. 

15. 3aecb, BepoaTHo, onncxa, npaBHabHO aoaacHo 6biTb «Ha xpyre», nocxoabxy, 
coraacHO onncaHMio IlToaeMea, BM3Mpbi HMeaHCb Toabxo Ha xpyre uiMpona acrpoaaOMH, 
cm. xh.V, ra.l, c.136 h xommcht. 4. 

16. llaaHCTHbie nepnoau, xorophie IlToaeMeH npnnHCHBaeT rnnnapxy, HMeiOT Ha 
caMOM aeac BaBHaoHcxoe npoMcxojxaeHMe; ohm Shian M 3 BecTHH paHee IV b. ao h. 3 . B 
CeacBXMacxMM nepnoa ohm Mcnoab30BaaHCb b Tax Ha3HBaeMHx «L[eaeBHx-roaOBHx 
Tcxcrax». Aaa bcpxhhx naaHeT cooTHomeHHa hmciot BHa 

N = R + A, 
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rae N — ueaoe qHcao cHaepHqecxHx jter, R — ueaoe qHcao o6opotob naaHeTH no 
aoaroTe, KOTopoe Taicxe oTcqHTbiBaerca CHaepHqecKH, A — ueaoe qHcao CHHoaHqeCKHx 
nepnoaoB. flaa hhxhhx naaHeT N = R. B «UeaeBHX-roaoBHX TexcTax» npHHaTH 
caeayromne 3HaqeHH» napaMeTpoB: 



CaTypH 

lOnwrep 

Mapc 

BeHepa 

MepKypnft 

N 

59 

71 

79 

8 

46 

R 

2 

6 

42 

8 

46 

A 

57 

65 

37 

5 

145 


[. Bcm-dep-BapdeH , 1991, c.118-122; HAMA, p.151, 554]. 

17. yTOMHeHHe cpeaHHx CKopocreft iuiaHeT npoH3BoaHTca IlToaeMeeM b kh.IX, ra.10, 
kh.X, ra.4, 9, kh.XI, ra.3, 7. Hpn onpeaeaeHHH axcueHTpHCHTeTOB naaHeTHHx op6nrr 
He Tpe6yeTca 3HaTb ToqHhie 3HaaeHHa cpeaHHx CKopocreft, nocxoabxy Hcnoab3yeMhie 
npa 3tom Ha6aroaeHHa pa3aeaeHhi HeSoabinHMH (b Hecxoabxo aeT) npoMe*yTxaMH 
BpeMeHH [PA, p.423, n.21; p.484, n.33]. AHaaorHqHhift noaxoa BcrpeqaeTCa b ayHHoft 
TeopHH, cm. kh.IV, ra.6 h kommcht. 32 x Toft ace KHHre. 

18. T.e. aaa CaTypHa, lOnirrepa h Mapca, y xoTophix cpeaHHe cxopocrH aBHxeHna 
no aoaroTe MeHbine cpeaHeft ckopocth CcuiHua. 

19. CooTHoineHHa, npHBeaeHHwe UroaeMeeM, moxho npeacraBHTb b caeayiorueM 
BHae: 


CaTypH 

59 y +l;45 d = 2 06. + 1;43°, 

A = 

57, 

lOnHTep 

71 y - 4;54 d = 6 06. - 4;50°, 

A = 

65, 

Mapc 

79 y + 3; 13 d = 42 06. + 3; 10°, 

A = 

37, 

BeHepa 

8 y — 2;18 d = 806. -2;15°, 

A = 

5, 

MepKypHft 

46 y + 1; 2 d = 46o6. + 1°, 

A = 

145, 


rae l y = 365;14,48 d — TponHqecKHft roa PHnnapxa—riToaeMea. Heawe o6opoTbi b 
npaBbix qacrax paBeHCTB aaiOT aBHaceime naaHeThi no aoaroTe orHOCHTeabHo tomkh 
B eceHHero paBHoaeHCTBHa. 

3th coothoui eHHa, bo3mo>kho, 6uaH noayqeHH Ha ocHoBe Ha6aioaeHHft, npHBeaeHHbix 
b kh.IX, ra.10, kh.X, ra.4, 9 h kh.XI, ra.3, 7. PaccMtxrpHM b Kaqecrae npHMepa, 
caeays H*.TyMepy, onpeaeaeHHe cpeaHeft ckopocth CaTypHa. UroaeMeio 6nao 
H3BecTHo, hto CaTypH coBepmaeT 57 o6pameHHft no aHOMaaHH 3a 59 aeT, T.e. 
npoxoaHT no aHOMaaHH 57 x 360° 3a 59 x 365; 14,48^. Ha ocHOBamui co6cTBeHHHx 
HaSaioaeHHft (kh.XI, ra.7, c.363), oaHaKo, oh Hamea, hto npHpameHHe aHOMaaHH b 
126711;27°(351 x 360° + 351;27°) HMeeT Mecro 3a nepnoa 133079;45 d (364 x 365 d + 
+ 219;45 d ). BpeMa, b Teqemie Koroporo CaTypH coBepmaeT 57 o6pameHHH no aHOMaaHH, 
onpeaeaaeTca oTcioaa xax j f^ 711^° x 133 079;45 d = 21 551;I8 d = 59 X 365;14,48 d + 

+ l;45 d , coraacHo TOMy, hto yKa3aHo b TexcTe. AHaaorwqHUM o6pa30M MoryT 6brTb 
noayqeHH h apyrne cooTHomeHHa H3 3T0ft rpynnbi [PA, p.670-671 ]. 

20. B rpeqecxoM Texcre HaxoaHM qHcao 28 857;53 d , oaHaxo tom Hue BuqncaeHHa 
aaioT 

79 x 365;l4,48 d + 3;13 d = 28 857;42,12 d « 28 857;43 d , 

hto cooTBeTCTByeT TaKxe BeanqHHe 28 857;41 d , noayqeHHoft Ha ocHOBe HadaioaeHHft 
[PA, p.424, n.26 ]. 

21. ToHHbie BbiHHcaeHHa aaiOT 46 X 365;14,48 d + l;2 d = 16 802;22,48 d ; bo3mojkho 
nosTOMy, hto b TeKCTe BeanqHHy l>/3o d HyacHo 3aMeHHTb Ha ll/20 d [PA, p.424, n.27]. 

22. flaa lOnHTepa h Mapca aeaeHHe BunoaHeHo HeroqHo; npaBHabHHe SHaqeHHa: 
0;54,9,2,42,55,42 °/d h 0;27,41,40,11,44,37 °/d. B CBa3H c sthm nponcxoxaeHHe cpeaHHx 
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CKopocreft flBHxeHHH ruiaHeT, npHHarax b «AabMarecre», npeacraBaaerca 3araaoaHhiM. 
Cm. no aaHHOH npofiaeMe nocaeaHHe HccaeaoBaHHa [Rawlins, 1987; Moesgaard, 1987]. 

23. CpeflHne ckopocth no aoarore a> k BeHephi h MepKypna paBHu cpeaHeii cxopocTH 
Cojmna <u 0 ; fljia BepxHHX njiaHeT cpeaHaa cxopocrb no aoarore paBHa pa3H0CTH cxopocreft 
CoJiHua h no aHOMaaHH, a> k = <w Q — w a . Ha ocHOBe 3thx coothoiiiohhh noayaeHhi 
npHBeaeHHue HHxe 3HaaeHHa. 

24. B HoxoTopbix pyxonncax npHBOflirrca 3HaaeHHe cxopocTH Mapca, BhiqHcaeHHoe 

c 6ojibinen tohhoctmo: = 0; 1,18,36,32,14,38,52,30 °/h [PA, p.426, n.31 ]. 

25. CpeaHaa aoarora ruiaHeT hi b npoH3BOJibHHft momcht BpeMeHH t onpeaeaaerca 
paccroaHneM ueHTpa anHumcaa Ha ae4> e P eHT e oth ocHTeabH o tohkh BeceHHero paBHo- 
aeHCTBHa no npaBmiy, 3KBHBaaeHTHOMy (jwpMyae 

J = J 0 + ^-r 0 ), 

rae A Q — 3HaaeHHe cpeaHeii aoarorn b HaaaabHyio anoxy t Q (HafioHaccapa 1, tot 1, 
cpeaHHH noaaeHb b AaeKcaHapHH). CpeaHaa aHOMajiaa ruiaHe™ OTCHHTbiBaerca Ha 
anHuHKiie ot ero «cpeaHero anorea» b npaMOM HanpaBaeHHH h onpeaeaaerca coraacHO 
4»pMyae 

«= 5 0 + «„(!-*(,)> 

rae a Q — 3HaaeHHe aHOMaaHH b momcht t 0 , a> a — cpeaHaa cxopocrb asHxeHHa naaneThi 
no aHOMaaHH. B Haaaae Ta6aHUhi aaa Ka*aoii iuiaHeTbi yxa3aHhi 3HaaeHHa A Q h a Q , a 
Tax*e aoarorhi anorea axcueHTpa b momcht t Q . floarora anorea, coraacHO nroaeMero, 
B03pacTaeT nponoppHOHaabHO ckopocth npeueccHH (1° 3a 100 aeT) h cayjKHT ochoboh 
aaa HaxoxcaeHHa SKCpeHTpHaecKoS aHOMaami naaHeTbi. 

B Ta6aHpax yareHu HcnpaBaeHHa, caeaaHHbie flac.TyMepoM [PA, P.426, n.33]. 

26. Kh.HI, ra.3, c.85. 

27. Hto6h HCKaioMHTb BaHaHHe nepBoro HepaBeHCTBa, HyxHO Ha6aioaaTb nocaeao- 
BaTeabHhie CHHoa«qecKHe aBaeHHa naaHeTbi (onno3Hu,HH, tohkh croaHHa, coeaHHeHHa h 
T.a.) npH (jiHKCHpoBaHHOM noaoxeHHH Ha 3oaRaKe. 

28. Ha6aioaeHHa cBnaeTeabCTByior o tom, «rro HHTepBaa BpeMeHH ot MOMeHTa 
HaH6oabuieH ckopocth naaHeThi ao cpeaHeii 6oabme HHTepBaaa ot cpeaHeii ckopocth ao 
HaHMeHbmeii. 3 tot cJiaKT, coraacHO riToaeMeio, moikho o&bacHHTb ToabKo npn noMomH 
anHUHKaHqecKoii MoaeaH, npeanoaoxHB, mto naaHeTa P Bpamaerca no anHuHKay b tom 

*e HanpaBaeHHH, b KaKOM ueHTp anHu,HKaa C aBHxerca no 
aecJiepeHTy (pnc. 9-A), ripn stom MaKCHMy m ckopocth 
naaHeTbi 6yaer HMeTb mccto b anoree anHumcaa A, 
MHHHMy m — b nepHree D, cpeaHee 3HaaeHHe ckopocth — 
b TOHKe B KacaHHH anHiiHKaa c ayaoM h 3 ueHTpa ae4*epeHTa; 
npn 3 tom ayra AB 6yaer 6oabme ay™ BD. O.HeiireOayap, 
oaHaKo, noKa3aa, ito 3KcueHTpHuecKaa Moaeab Taxxe Moxer 
6hiTb Hcnoab3oBaHa aaa npeacraBaeHHa asHxeHHii naaHer, 
ecan npnaaTb aHHHH anciia onpeaeaeHHoe aBHxeHHe [HAMA, 
p.149-150]. CaM riToaeMeii onHChiBaeT noao6Hyio Moaeab b 
kh.XII, ra.l, orpaHHWHBaa o6aacTb ee npHMeHeHHa BepxHHMH 
naaHeraMH, cm. TaKJKe [PA, p.442, n.38]. 

29. Kh.III, ra.3. 

30. Ha6aioaeHHa oaHoninHbix cHHoanqeCKHX aBaeHHii, 
t3khx, HanpHMep, KaK onno3HUHa nan toukh croaHHa, 
noKa3WBaior, mto paccroaHHe no aoarore Mexay hhmh 
MeHaerca HepaBHOMepHO b 3aBHCHMocTH ot noaoxeHHa 

naaHeTbi Ha axaHm-Hice h hto HHTepBaa ot tohkh HaHMeHbmeii ckopocth ao cpeaHeii 
npeBHiuaeT HHTepBaa ot tohkh cpeaHeii ckopocth ao HaHSoahiueii. nroaeMeii npaB, 
noaaraa, hto TaKyio 3aKOHOMepHOCTb b paBHoii Mepe ycnemHO mojkho oObacHHTb xaK 
3KCueHTpHaecKoii Moaeabio, Tax h Moaeabio c 3nnuHKaoM. SKCueHTpHueocaa Moaeab 
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CMHTaeTCH 6oaee noaxoaHiueii, BepoflTHo, noroMy, hto b iipothbhom caynae npnmaocb 
6 h HMeTfa aeao c Moaeahio abohhoix} annuHxaa [HAMA, p.149; SA, p.264]. 

31. rioapo6Hee o xHHeMaTHHecxoii Moaean MepxypnH cm. ra.6 stoh kh. h 
KOMM eHT. 36. 

32. Cm. ra.2 stoh khhiu, c.279, a Taxxe kh.XIII, ra.l, 4. 

33. KHHeMaTHHecxaH Moaeab, onwcaHHaa IlToaeMeeM, H3BecrHa b cobpcmchhoh 
aHTepaType noa Ha3BaHHCM «MoaeaH 3KBaHTa» turn «Moaean Ohccckuhh axcueHTpHCHTeTa*. 
OHa npeacTaBaaeT coeanHeHHe anHUHxaHHecxoH h axcueHTpHnecKoii Moaeaeft, rae ueHTp 
Z ae^epeHTa ABr CMemeH OTHOCHTeabHO ueHTpa Mnpa Ha BeaHHHHy EZ = e (cm. 
pnc. 9.1). Hemp annuHxaa @ aBHxercH no aec})epeHTy b npaMOM HanpaBaeHHH; ero 
aBHxeHHe paBHOMepHO OTHOCHTeabHO tohkh, aexaijjeft no aHHHH ancna Ha paccroHHHH 
AZ = EZ = e ot tohkh Z; cootbctctbchho HA0 = ic (cpeaHHa axcueHTpHnecxaH 
aHOMaana naaHeTw) B03pacraeT aHHeftHO co cxopocrbio IlaaHeTa oOpaiuaerca no 
annuHxay paBHOMepHO b npaMOM HanpaBaeHHH co cxopocrbio a> a , a aHHHH ancna AT — 
Boxpyr tohkh E co cxopocrbio npepeccHH. TepMHH «3KBaHT», o6o3HaHaioiuHH Tonxy 
A nan xpyr ABr c ueHTpoM b A (aaTHHCKHe acrpoHOMH Hcnoab30BaaH BbipaaceHHH 
punctum aequans h circulus aequans). He ynoTpe6aHercH chmhm IlToaeMeeM, a HMeeT 
6oaee no3aHee npoHcxoacaeHHe [HAMA, 
p.1102], B Moaean c 3kb3htom HapymeH 
ocHOBonoaaraiomHH npHHqnn MoaeanpoBaHHH 
aBHaceHHH CBeTHa, coraacHO xoTopoMy ncnoab- 
3yeMhie xpyroBue uBHaceHHH aoaacHM 6uTb 
paBHOMepHbIMH OTHOCHTeabHO HX C06cTBeHHHX 

qeHTpOB. B aannoM caynae uemrp annuHxaa 

0 aBHJxercH HepaBHOMepno OTHOCHTeabHO ueH- 
Tpa ae<J>epeHTa Z. IlToaeMeH, no-BHaHMOMy, 
oco3HaBaa npoTHBopeMHBocn. CBoeik Moaean, 
cm. b 3Toft cbh3h kh.XIII, ra.2, c.401, a Taxace 
[Goldstein, 1977, p.166 ]. IIo3aHee 3Ta oco6eH- 
HOCTb ero naaneTHOH TeopHH craaa oGbexTOM 
xpHTHKH b cpeaneBexoBOH HcaaMcxoH acrpo- 
homhh, cm. [Pines, 1964]; HapymeHHe ochob- 
hhx npHHqnnoB MOueanpoBaHHH ynoMnnaeTCH 
KonepHHxoM npn nepenHcaeHHH HeaocraTxoB 
TeopHH ero npeamecTBeHHHKOB [KonepnuK, 

1964, c. 12—13 ]. BBeaeHHe axBaHTa cymecrBeH- 
hhm o6pa30M yaynmnao tohhocthhc xapax- 
TepncTHKH naaHeTHOii TeopHH IlToaeMeH cpaBHHTeabHo c rHnore3aMH npocroro axcqeHTpa 
h annunicaa [Hdejibcon, 1975, c.141-149], oaHaxo IlToaeMeH HHrae He o&bHCHHeT, 
xaxHM nyTeM oh npmnea x naee sxBaHTa. Pa3aHHHue rnnoTesu, odbacHHiomne 
npoHexoxaeHHe stoh Moaean, cm. b [Evans, 1984; HAMA, p.155; Rawlins, 1987; SA, 
p.277-279, 306-307], 

34. KHHeMaTHHecxaa Moaeab ubhjkchhh Mepxypna noHCHHercH Ha pnc. 9-B, rae 
AT — aHHHH ancna HenoaBHXHoro axcueHTpa; E — 3e*taH; EY — HanpaBaeHne Ha 
TOHxy BeceHHero paBHoaeHCTBHH; A — TOHxa axBaHTa, H3 kotopoh aBHxefflie ueHTpa 
3nHiiHxaa K npeacraBaHeTCH paBHOMepHHM; rouxa Z, cepeaHHa aHHHH ancna AT, 
HBaneTCH pem-poM Maaoro xpyra, no xoropoMy aBnaceTca ueHTp H aecJiepeHTa 
(«noaBH*Horo», turn «BToporo» axcueHTpa, coraacHO IlToaeMeio), Hecymero annunica, 
npnneM ZH= ZA = AE = e (e — axcueHTpHCHTeT op6hth MepxypnH). IloaoaceHHe 
annuHxaa OTHOCHTeabHO Ha6aioaaTeaH onpeaeaneTCH nepeceneHHeM nouBHXHoro ae4>e- 
peHTa h aHHHH AK. B cxeMe peaaH3yioTCH neTbipe paBHOMepHHx BpameHHH: a) aHHHH 
ancna AT BpanjaeTCH b npHMOM HanpaBaeHHH Boxpyr tohkh E co cxopocrbio npeueccnn 
(paBHOMepHO B03pacraeT AEY); 6) ueHTp aecJiepeHTa H BpamaercH Ha MaaoM xpyre c 
ueHTpoM Z b o6paTHOM HanpaBaeHHH; ero noao*eHHe onpeaeaneTCH yraoM AZH = k — 
axcueHTpHHecxoit aHOMaanen naaHeTw; b) aHHHH AK, onpeaeanioiuaH ueHTp annuHxaa 
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K h oflHOBpeMeHHO HanpaaaeHHe Ha cpeaHee cojiHiie, Bpainaerca b npaMOM HanpaaaeHHH 
TaK, mto KAA = if; caeaoBaTeabHO, axcneHTpuaecicaa aHOMaana k B03pacraeT npo- 
nopuHOHajibHO cpeflHen cxopocrn Ccwrana; r) iuiaHeTa M Ha anniuixae Bpainaerca 
paBHOMepHO b npaMOM HanpaBaeHHH; ee noaoxeHne 3aaaer yroji a =AKM (anHUHxaHae- 
CKaa aHOMajina naaHerH), orcMHTWBaeMHH or «cpeaHero anorea» A. 

35. AnoreH iuiaHeT, coraacHO nraaeMeio, cnaepHaecxH cjwxcHpoBaHH h noaTOMy 
SBHxyTca OTHOCHTCJibHO Toaex paBHOaeHCTBHH b npaMOM HanpaBjieHHH co CKopocrbio 
npeneccHH 1° 3a 100 aer; o«hh o6opot naaHerH no aoaroTe OTHOCHTeabHO Tonex 
paBHOaeHCTBHH He coBnaaaeT noaTOMy c nepnoaoM o6paineHHa OTHOCHTeabHO anorea. 

36. KHHeMaTHHecKHe Moaean, onHcwBawinHe aBHxeHHe no aoaroTe BeHepH h 
BepxHHx naaHer, a Taxxe Mepxypna o6aaaaioT, coraacHO IlToaeMeio, oceBoft cHMMerpHeii. 
3 to 03HaaaeT, mto ana mo6u\ asyx noaoxeHHii anHimxna, chmmctphmhux OTHOCHTejibHO 
jihhhh ^ancHfl, ^cvixhh noaywaTbca oaHHaxoBHe 3HaneHna ypaBHeHHa neHTpa (Ha pnc. 9.3 
3to HBZ = HAZ) h HanOcuibrneft saoHraiiHH naaHern OTHOCHTeabHO neHTpa anHu,HKjia 
(AZM = BZA). CboUctbo chmmctphh op6hth Hcnoab3yerca IlToaeMeeM b kh.IX-XI npn 
onpeaejieHHH aoaroT anoreeB h axcneHTpHCHTeroB naaHerHHx op6ht Ha ochobc 
HadmoaeHHH. Ho, xax noxa3aa K.YHacoH, aeHCTBHTejibHue abh^cchhh BeHepH h 
Mepxypna, xax ohh BocnpHHHMaioTca c aBHxyineftca 3eMjiH, He cooTBeTcrayioT sthm 
cxeMaM. JXna hhxhhx naaHeT nonoxeHHH anHnnxaoB, cHMMCTpHMHwe OTHOCHTeabHO 
jihhhh ancHa, aoa*HH npHBOflHTb x HecoBnaaawmHM 3HaaeHHaM ypaBHCHHH neHTpa h 
MaxcHMajibHOfi aaonranHH (ana BeHepH, HanpnMep, pa3Hocn> yTpeHHeft h BeaepHen 
MaxcHMaabHHx aaonraiyiH b chmmctphwhhx Toaxax aocraraer V2 0 ) [ Wilson , 1972, 
p.211-213, 227-228]. AHaaomaHoe no CMHcay «oxa3aTeabCTBO, xacaiomeeca rHnoTe3 
npocroro axcneHTpa h anniyixaa, coaepxHTca b xh.III, ra.3, c.90. fleraabHHii aHonm 
nToaeMeeBcxoil TeopHH BHyrpeHHHX naaHeT cm. Taxxe b [Swerdlcnu, 1989], 

37. Ilocxoabxy BepTHxaabHHe hm yraH AHB h AHA no onpeaeaemno paBHH. 

38. Cm. [Eetoiud, III, 14; t. I, c.95-96]. 

39. Ilocxoabxy IHEH h TZAN — napaaaeaorpaMMH. 

40. PaBeHCTBO sthx BeanaHH caeayer H3 chmmctphh; crporoe aoxa3aTeabCTBO Tpe6yeT 
6oabme Mecra, Tax xax b o6ohx cayaaax paanycaMH aetfcepeHTOB aBaaioTCH He KE h 
©A, a KA h 0E [HA, II, 435; PA, j>.448, n.50]. 

41. Ilocxoabxy B0A = 18(T - (T0B + Z0A) h BKE = 180° - (TKB + EKH), h 
BHme noxa3aHO, aTo T0B = rKB h Z0A = EKH. 

42. CoraacHO IlToaeMeio, HaH6oabmaa aaoHranna BeHepH h Mepxypna oTHOCHTeabHO 
cpeaHero coaHna onpeaeaaerca yraoM Mexay xacaTeabHOii x annnnxay h HanpaBaeHHeM 
Ha ero neHTp. Una HaOaroaaTeaa, Haxoauineroca b A (pnc. 9.4), TaxnM o6pa30M, neHTp 
annnHxaa coBnaaaeT co cpeaHHM coanneM. IIocaeaHee, oaHaxo, HeBepHO, nocxoabxy 
HanpaBaeHne Ha cpeanee coanne b cxeMe Mepxypna onpeaeaaeTCa nmmaMH BE n 
BA (b cxeMe BeHepu — anmiaMH HA h HB, pnc. 9.3), a He AE h AA. JX Ba onpeaeaeHna 
HaH6oabineil aaoHranHH coBnaayT, ecan axcueHTpncHTeT op6hth paBeH Hyaio. B aaHHOM 
cayaae IlToaeMeii caHTaeT hx, no-BiwHMOMy, sxBHBaaeHTHHMH, cm. [ Sawyer , 1977, 
p.169], oaHaxo HHxe (b stoh xh. ra.9-10) oh npnHHMaeT coBepmeHHO npaBHabHO, aio 
HanpaBaeHHe ot HaOaioaaTeaa na cpeanee coaHpe He coBnaaaeT b o6meM cayaae c 
HanpaBaeHHeM Ha neHTp annnnxaa naaneTH. 

43. YcTaHOBaeHHoe b ra.6 cboActbo chmmctphh op6hth Mepxypna no3BoaaeT 
yTBepxaaTb, a-ro ecan mu HMeeM aaa Ha6awaeHHa yTpeHHeii h BeaepHe* HaH6oabmnx 
aaoHranHH^ naaHeTH OTHOCHTeabHO cpeaHero coaHna oanHaxoBoii BeanaHHH 
(AAA = EAM, pnc. 9.4), to cooTBeTcrayionnie hm noaoxeHHa neirrpa annnnxaa 
CHMMeTpnaHH OTHOCHTeabHO anHHH ancna (rBA - TBE). JlHHna ancna npoxoaHT 
nocpeanHe Me*ay aeyMa noaoxeHHHMH neHTpa annnHxaa. OaHaxo O.CaBnap noxa3aa, 
aro paBeHCTBa aByx cpeaHHx MaxcHMaabHHx aaoHrapnii HeaoCTaToaHO ana onpeaeaeHna 
MecTOHaxoxaeHna aHHnn ancna b cxeMe IlToaeMea, nocxoabxy yroa Mexay xacaTeabHOii 
x 3nnnnxay h HanpaBaeHHeM Ha cpeaHee coaHne H3MeHaerca b Heii HenponopnnoHaabHO 
cpeaHeii sxcneHTpnaecxoH aHOMaann [Sawyer, 1977, p.170]. 
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44. 132, 4>eBpajib 2; onopHaa 3Be3«a — a Tau; ee aoaroTa b xaTajiore — 12;40° 
Tejibua (c.239); caeacmaTeabHo, nToaeMefi 3a4>HKCHpoBaji Ha acrpojia6HH paccToaHwe 
no aoJiroTe 71;40° = (360° — 331°) + 42;40°. 

Bcero b «AjibMarecTe» npw nocrpoeHHH TeopHH aBH*eHHa MepKypna h BeHepw 
Hcnojib3yiOTca 22 Ha6jnoaeHHa MaKCHM&abHOH aaoHrauHH. TcwHOCTb n aocroBepHOCTb 
otmx HaOjiKWHHM HcoaHOKpaTHO aHajiH3npoBaj7ncb b coBpeMeHHoii acrpoHOMHnecKOH h 
MCT opHKO-acTpoHOMHaecKOH anTepaType. Cm. no 3T0My Bonpocy [ Czwalina , 1959; 
Moesgaard, 1974, p.100; Newton , 1976; Hb/omon, 1985; PA; Swerdlow, 1989; Wilson , 
1972] h ap. M3 pa6oTH [ Swerdlow , 1989, p.37, 45, 56] mh npHBOflHM Ta6jiHuy 
napaMCTpoB, xapaKTepMyiomHx Ha6jnoaeHHhie anoHrauHH. Ctoji6cu 1 Ta&nwuH coaepxHT 
aaTy Ha6jnoacHna c yKa3aHHeM, Kaxaa anoHraiym HMeaa Mecro — yTpeHHaa (Y) nan 
BC4cpHHH (B); 2 — cpeaHKDio aonrory CoaHua X 0 , yKa3aHHyio FlToaeMeeM; 3 — 
HaOaioacHHoe 3Ha4CHne MaxcHMaabHOH aaoHrauHH 7 max ; 4 — MaiccHMaabHyio saoHraumo, 
BbiMMcacHHyio Ha ocHOBe TeopHH nToaeMea aisa npoBepKH tohhocth ero BMHHcaeHHH; 
5 — oaoHraunro tj, Koropaa Ha caMOM aeae HMeaa Mecro b yica3aHHHH FlToaeMeeM 
momcht; 6 — aaTy hcthhhoh MaxcHMaabHOH saoHrauHH; 7 — BeaHHHHy mctmhhoh 
M aKCHMaabHoii oaoHrauHn; Be/iHHHHbi b croa6uax 5, 6 h 7 BbiHHcaeHbi Ha ochobc 
aaHHbix o aBHXCHHH naaHeT no xa6aHuaM [ Tuckerman, 1962; 1964], 


flara 

flcwiroTa 

Cojiima 

4© 

Ha6a. 

Bbm. 

7max 

3Ha° B ?(0 

CoBp. aaTa 

7 max 

CoBp. 
3Hai|. 7 max 

l 

2 

3 

4 

5 

6 

7 




MEPKyPHU 




132, (pcBp. 2 

B 

309;45° 

21; 15° 

20;56° 

19;46° 

tpeBp. 1 

19;50° 

134, Hioiib 4 

y 

70; 0 

- 21;15 

- 21;18 

- 19;52 

HIOHb 10 

- 21;20 

138, Hioiib 4 

B 

70;30 

26; 30 

25,52 

25; 35 

MIOHb 8 

25;53 

141, 4>CBp. 2 

y 

310; 0 

- 26;30 

- 26; 35 

- 25; 15 

(J>eB P . 1 

- 25; 17 

134, oki. 3 

y 

189; 15 

- 19; 3 

- 18; 33 

- 19;35 

ceHT. 29 

- 20; 13 

135, aup. 5 

B 

11; 5 

23; 15 

22,58 

22; 11 

anp. 3 

22; 19 

130, Hioab 4 

B 

100; 5 

26; 15 

26,29 

26; 14 

Hioab 3 

26; 15 

139, Hioab 5 

y 

100;20 

- 20; 15 

- 20,25 

- 19;47 

Hioab 8 

- 20; 19 

- 261, (]>cBp. 12 

y 

318; 10 

- 25;50 

- 26;21 

- 25,23 

(peBp. 15 

- 25;40 

- 261, aup. 25 

B 

29;30 

24; 10 

23;57 

23,46 

anp. 28 

24; 1 

- 256, Man 28 

B 

62;50 

26;30 

25;59 

25;59 

Mat) 26 

25;33 

- 261, aar. 23 

B 

I47;50 

21;40 

22;20 

23;57 

aBr. 25 

24; 3 

- 236, oki . 30 

y 

215; 10 

- 21; 0 

- 20; 11 

- 20;41 

OKT. 27 

- 21; 4 

- 244, iio»6. 19 

y 

234;50 

- 22,30 

- 22; 4 

- 21;59 

hoh6. 20 

- 22; 3 




BEHEPA 




132, Map r 8 

B 

344; 15 

47; 15 

47; 10 

46;50 

(peBp. 21 

47;58 

140, Hioab 30 

y 

125;45 

- 47; 15 

- 46;32 

- 46; 11 

Hioab 14 

- 46;55 

127, oki . 12 

y 

197;52 

- 47;32 

- 47;24 

- 47; 7 

ceHr. 22 

- 48; 21 

136, acK. 25 

B 

272; 4 

47;32 

47;47 

46;52 

aeK. 13 

47;31 

1 29, M3H 20 

y 

55;24 

- 44;48 

- 44;10 

- 44;36 

Matt 6 

- 44;52 

136, nos6. 18 

B 

235;30 

47;20 

45;54 

45;34 

flex. 13 

47;31 

134, cpcBp. 18 

y 

325;30 

- 43;35 

- 43;32 

- 44;33 

(peB. 15 

- 44;33 

140, 4>cBp. 18 

B 

325;30 

48;20 

48; 16 

47;59 

(peB. 19 

47;59 
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45. MaxcHMajibHaa anoHrauna 3«ecb h bo Bcex ocrajibHbix cjiyaaax onpeaeaaeroa 
xax pa3H0CTb hcthhhoh aojiroTH imaHeTH h cpeaHeft aoaroTH CojiHua (cm. Taxxe 
KOMMeHT. 44); b a3hhom cjiyaae 331° - 309;45° = 21; 15°. 

46. 134, HiOHb 4; onopHaa 3Be3«a, xax h b Ha 6 jiioaeHHH [1 ], — a Tau; paccroaHHe 
no aojiroTe Mexay a Tau h MepKypneM, 3 acJ)HKCHpoBaHHoe Ha acTpojia 6 HH, 6;5°. Cm. 
Taxxe KOMMeHT. 44. 

47. 138, HiOHb 4; onopHaa 3Be3«a — Peryji, aojircn-a b KaTajiore: 2V2° JlbBa; 
Ha6jnoaeHHoe Ha acTpojia6HH paccroaHHe no aojiroTe 34; 30°. AHajiH3 Ha6moaeHHa cm. 
B KOMMeHT. 44. 

48. 141, tjieBpajib 2; onopHaa 3Be3«a — aSco; aojiroTa b KaTajiore: 12;40° CKopnHOHa 
(cm. c.246); 3acf)HKCHpoBaHHoe Ha acrpojia 6 HH paccroaHHe 60;50°. Cm. TaKxe 
KOMMeHT. 44. 3to caMoe no3flHee H3 H3BecrHHx HaM Ha 6 jno«eHHH nTOJieMea. 

49. nTOjieMeft b a3hhom cjiyaae npeHe6peraeT pa3Hocrbio nojioxeHHH b V 4 0 . 

50. B «AjibMarecre» BOceMb Ha6,noaeHHft (Mepxypna, Mapca h lOnHTepa) aarapyioTca 
no KajieHflapio B,hohhch8, HensBecTHOMy no apyrnM ynoMHHaHHaM. KajieHaapb 
peKOHcrpynpoBaH A. BSkom Ha ochobc HHtjxipManHH, coaepjKameftca b «AjibMarecre», 
cm. [Boeckh, 1863, S.286-340]. CorjiacHO ero peKOHcrpy kuhh , <opa .Thohhchh* Hauajiacb 
26 HioHa 285 r. no h.3. b6jih3h jieTHero cojmuecToaHHa. Toah c HOMepaMH 4 n, 
4n + 1 h 4n + 2 coaepxcaT no 365 flHeft, a c HOMepaMH 4n + 3 — no 366 flHefi. Toa 
noapa3aejisuica Ha 12 MecaueB, HasBaHHux no hmchum 3h3kob 3oanaKa, HaiHHaa c 
PaKa. riepBhie oaHHHaauaTb MecaueB npoaojiacHTejibHocrbio no 30 awei) Kaxcabrii, 12-ii 
Mecau — 35 hjih 36 aHeii. B TeKcre 3a4>HKCHpoBaHH H33B3HHa ceMH MecaueB: t3bpoh 
(Tejieu), anaHMOH (Ean3HeuH), jicohtoh (JleB), nap$eHOH (fleBa), CKopnnoH 
(CKopnnoH), aftroH (Ko3epor) h rnapoH (Boaojiefi). 0 KajieHaape Ahohhchh, KpoMe 
yKa3aHHOii pa6oTM, cm. [HAMA, p.1066-67; PA, p.13-14; Waerden, 1984]. 

HoMep a«a b Mecaue k8' (29), 3 a 4 >HKCHpoBaHHHH b rpeaecKHx pyxonncax [Hei II 
244, 18], HcnpaBjien A.Eckom npn o6cy*aeHHH KajieHaapa flHOHHCHa Ha tea’ (21); 
HcnpaBjieHHe npHnaro coBpeMenHHMH HccjieaoBaTejiaMH [PA, p.450]. 

51. 3aecb h na c.313 nrojieMeft Hcno;ib3yeT apxanaecKoe H 33 B 3 HHe MepKypna 
(ZxiXpojv), ynOTpe6aaBmeeca b ojuihhhcthmcckhh nepuoa, 06 a pa3a b coaeTaHHH c 
KajieHaapeM J3,HOHHcna. 

52. -261, (JieBpajib 12; onopHaa 3Be3aa — <5 Cap, aoaroTa b KaTajiore 26V 3 0 (c.248), 
H3 KOTopoft cjieayeT Bbmecrb 4°, mto6h yueerb npeueccmo 3a npoMexcyroK okojio 400 
aeT; anaMeTp Jlynw npH 6 jiH 3 HTejibHO cooTBeTcrayeT Vf . Cm. TaK*e kommcht. 44. 

53. OnncaHHe aroro Ha6jnoaeHHa He Bnojme hcho. B nepeBoae flx. TyMepa oho 
3ByuHT caeayiomHM o6pa30M: «B tom *e caMOM 23 roay no KajieHaapio Hhohhchh, 4 
TaBpoHa BeaepoM [MepKypnn] 6mji Ha 3 jiyHbi nosaaH [T.e. b npaMOM HanpaBjieHHH ] 
ot npaMOH, npoxoaaiueii aepe3 pora Tejibua, h Ka3ajiocb, uro oh npn npoxoxaeHHH 
6bui 6oaee aeM Ha Tpn [anaMeTpa ] JiyHbi k iory ot 3Be3aH o6men [Bo3HnaeMy h 
Tejibuy ]» [PA, p.450-451]. 

-261, anpejib 25; «pora Tejibua* — £ h /STau, npnaeM nocjieaHaa 3Be3aa BxoanT 
TaKxe b co3Be3ane Bo3HHaero (c.233); KOopaHHara, HcnpaBJieHHue Ha npeueccnio 
(-4°), aaa MOMeHTa Ha6jnoaeHHa: Aj = 23%° Tejibua, ^ = -2Vf h A ? = 21^3° Tejibua, 
j 8 2 = +5° (P HC - 9-C). IlToaeMefi npnpaBHHBaeT acuiroTy MepKypna aoaroTe £ Tau, a 
ninpoTy — BejiHaHHe /? 2 = -1 1 / 2 °. Cm. Taioxe kommcht. 44. 

54. B rpeaecKOM TeKcre oiuh6oiho npnBoaHTca aaTa «c 30-ro ancjia Mecaua OaMeHor 
Ha l-e», HcnpaBjieHHaa b cob peMeHHbix nccaeaoBaHHax [PA, P 451, n.63]. 

55. -256, Mail 28; onopHbie 3Be3aw — a h ft Gem (c.240); KOopaHHaTM, 

HcnpaBjieHHwe Ha npeueccnio (—4°), aaa MOMeirra Ha6aioaeHHH cooTBeTCTBeHHo: 
Aj = 19V^°, = +9Vi° h A 2 = 22 ^ 3 °, p 2 = + 6 V 4 0 (pnc. 9-D). Cm. TaKxe kommcht. 44. 

PaccroaHHe Mexay 3Be3aaMH HaxoanM npn noMomu TeopeMu FlHcjjaropa: 

d = V (A 2 - Aj ) 2 + (fi 2 - ySj ) 2 = 4Vf\ paccroaHHe 30 MepKypna Baojih npaMoft, npoxo- 
aameft aepe3 o6e 3Be33H, 2d - 1/3 d^ = 91/6°; npnpameHHe aojiroTM MepKypna 
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OTHOCHTejibHO /S Gem x = A„ — A. Haxo«nM m oTHomemis 




orcioaa x = 6;33° ~ 6 ^ 3 ° h A^ = 22^3° + 6^3° = 29 1 /3°, xax yxa3aHO b Texcre. 

56. flaa onpeaeaeHHH noaoxeHHa jihhhh ancna Tpe6yiOTCa a»a HaOaioaeHHa 
MaKCHMajifaHOH yTpeHHeii h BeaepHeii aaoHrauHH paBHOii bcjihihhu. H 3 HaOaioaeHHa 
[5] FlTOJieMeft Hamea, mto MaxcHMaabHaa yTpeHHaa aaoHrauHa MepicypHa, paBHaa 
25;50°, HMeaa mccto npa I Q = 18; 10° Boaoaea. Ho b Ha6aioaeHHax [6] h [7] iuiaHeTa 


Haxoflunacb Ha paccToaHHax cootbctctbchho 24; 10° h 26; 30° ot cpeaHero cojiHua. Ilojiaraa, 
vro MaKCHMajibHaa aaoHrauHa H3MeHaerca aHHeimo co cpeaHeft aoaroTOH CojiHua, 
IlTaieMeH pemaeT o6pa™yio 3aaaay: HaxoaMT aoaroTy, aaa KOTopoii HaH6oabmaa 



Phc. 9-C Phc. 9-D 

_ 331/a x ltyi 

anoHrapHa paBHa 25;50°. Cootbctctbchho A q =-—- = 23;49 ~ 24°. OxpyraeHHe 

oaeHb rpy6oe, ho, xax 3aMeTHa flac.TyMep, aHHeiiHaa HHTepnoaaana 3aecb Taxxe 
aBJiaeTca rpyOuM npH6aHxeHHeM [PA, p.452, n.65J. 

57. -261, aBrycr 23; onopHaa 3Be3aa — Cnaxa (c.244); aoaroTa, HcnpaBjieHHaa 3a 
npeaeccHio (-4°), A = 22%° fleBH, orcioaa A 5 = 22%° - 31/6° = 191/2°, xax yxa3aHO 
b TexcTe. AnajiH3 na6aioaeHHa cm. b kommcht. 44. 3to Ha6aioaeHHe, xax h Bee 
ocTajibHHe, H3 3toh cepHH, BepoaTHO, BxoaaaH b cnHCox Ha6aioaeHHH naaHeT, 
cocTaBaeHHHH rannapxoM, o kotopom ITroaeMeH coo6iaaeT b ra.2 otoh kh., c.279. 

58. 3to h caeayioiHHe Ha6aioaeHHa aaTupoBaHu b xaaaencKOH ape, xoTopaa coBnaaaeT 
c CeaeBKHacKOH apoft, npHMeHaBmeHca b iciHHonHCHUX Texcrax, c toh pa3Hn u eH, mto 
H a3BaHHa MecaueB MaxeaoHCKHe, h HaaaabHaa anoxa npnxoaHTCa Ha OKTa6pb 311 r. ao 

H. a. [HAMA, p.159, BwcepMaH, 1975, c.16, 66]. flx.TyMep, oaHaxo, noaaraeT, mto ee 
Hanaao caeayeT othccth k anpeaio 311 r. ao H.a. [PA, p. 13 ]. 

59. -236, oxTa6pa 30; onopHaa 3Be3aa aUb; aoaroTa (c.245), HcnpaBaeHHaa Ha 
npeueccHio 3a nepnoa 473 roaa: A = 18° - 3;44° = 14;16° BecoB (tckct: 14;10° BecoB). 
«JIoKOTb» — BaBHaoHCxaa Mepa yraoBHX paccroaHHH, paBHaa 2° (HHoraa 21/2°) [ACT 

I, p.39—40]. B 3tom Ha6aioacHHH mu HMeeM npHMep, xoraa ynoMHHaHHe o name BecoB 
coeaHHaeTca c apxaHaecxHM Ha3BaHHCM co3Be3aHa — KaemHH. Cm. kommcht. 1 kh.VIII, 
a Taxxe kommcht. 44 Hacr. kh. 

HaOaioaeHHa [9] h [10] hmciot OesycaoBHo BaBHaoHCKoe npoHcxoxaeHHe, Ha mto 
yKa3UBaiOT Hcnoab30BaHHe «aoxTa», CeaeBKHacKoft apu, a Taxxe to, mto onopHue 
3Be3au, OTHOCHTejibHO kotopux (JiHKCHpyeTca noaoxeHHe naaHeTU, BXoa»T b cmicox TaK 
Ha3UBaeMux «HopMaabHux 3Be3a» [Sacks, Hunger, 1988, p.17-19; PA, p.453, n.70; 
Ban-dep-Bapden, 1991, c.108, 354, kommcht. 42], 
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60. -244, Hoa6pb 19; onopHaa 3Be3aa — /S Sco; aoanyra b xaTaaore (c.246) 
X = 61/3 0 CxopnnoHa, xoropyio flTcwieMeH yMeHbmaeT Ha 4°, hto6h yaecTh npepeccHio 
3a 381 roa, orcioaa = 21/3° CxopnnoHa, aro He BnoaHe tohho. Cm. Taxxe kommcht. 44. 

61. BHHHcaeHHa aHajiorHMHhi paccMOTpeHHHM b kommcht. 56. 

62. 3h8k 3oanaxa He yKa3aH, nocxoabxy eipe HeH3BecTHO tohho, rae Haxo«HTca 
anoreft — b Obhc hjih Becax. 

63. IIIecTb Ha6aiofleHHH MepxypHa III b. ao h. 3., paccMOTpeHHwe b HacroameH 
raaBe, npeacraBaaiOT eaHHCTBeHHoe ocHOBaHHe ana TeopHH flBHxeHHa miaHeTHHx anoreeB, 
npHHaTOH b «AjibMarecTe». 0 «hh 3tot <J>axT noxa3HBaeT, Ha xaxoM 3 h6kom cJjyHaaMeHTe 
IlTOJieMeft nopoft yTBepataan cboio acrpoHOMHaecxyio Teopwio. 

64. Peab naeT 06 onpeaeneHHH paccroaHHa ueHTpa anHijHKna K OTHOCHTenbHO 
Ha6nioaaTena, Haxoaameroca b E (cm. pnc. 9.2). 3«ecb «Taxjice» othochtcb k JlyHe, o 
xoTopoft oco6o ynoMHHaeTca b 3toh cbb3h b rn.5 3toh kh., c.299. 

65. IIocKOjibKy HaH6ojtbinaa anoHrauHa Mepxypna OTHOCHTenbHO CoaHiia HeBennxa, 
oh 6HBaeT BHaeH Ha yTpeHHeM hjih BeaepHeM He6e Heaonro, xoraa bhshm jiHmb HaH6ojiee 
apicne 3Be3flw. Taxne 3Be3«u He Macro pacnoaaraiOTca b HenocpeacTBCHHott 6 jih3h ot 
M epxypna, a to cnyacHno HenpeMeHHHM ycjiOBHeM MeconoTaMCKHx Ha6nioaeHHH («apeB- 
hhx» ana IlTOjieMea). OaHaxo acrpojia6Ha no3BOJiaeT (JaixcHpoBaTb jno6bie paccroaHHa 
Ha He6ecHOH ajjepe, h nonoxeHHa MepxypHa noaroMy moxcho H3MepHTb OTHOCHTejibHO 
k3koh-jih6o apyroii 3Be3au, Ha6jnoaaeMOH b to xe BpeMa h xoopaHHaTH xoTopoft 

H3BeCTHH. 

66. 134, OKTa6pb 3; onopHaa 3Be3«a Peryji, aoaroTa b KaTajiore 2^3° JIbBa (c.242); 
na acrpojia6HH 6nno H3MepeHO paccroaHHe 47;42°. Cm. Taxxe kommcht. 44. 

67. 135, anpejib 5; onopHaa 3Be3aa a Tau; aoaroTa b xaTajiore 12%° Tenbu,a (c.239); 
H3MepeHHbiH Ha acrpojia6HH HHTepBaji 81/3°. AHajiH3 Ha6jno«eHHa cm. b kommcht. 44. 

68. B npeabiaymeft raaBe noxasaHO, mto nHHHa ancna oxcuem-pa npoxo«HT aepe3 
tohkh 3KjiHnTHKH 10° 0 bh3 h 10° BecoB. flBa Ha6nioaeHHa IlToaeMea npoH3BeaeHu 
t3khm o6pa30M, mto6h cpeflHHe aonrorhi ConHua b momchth Han6oabuiHx anoHraunft 
coBnaaaan c ycraHOBneHHbiMH Bume. OcHOBMBaacb Ha cbohctbc chmmctphh op6htm, 
IlToaeMeH yaBaHBaeT HSMepennyio BennaHHy HaH6oabmeH anoHraijHH, mto6m nonyaHTb 
BHflHMHH anaMeTp anniyiKaa. IIpH 3 tom nepnreio coorBeTCTByeT 6oabuiHH anaMeTp, 
anoreio — MeHbmHH. TaKoe yaBoeHHe, oflHaxo, aonycrHMo anmb b tom cnyaae, ecan 
nonoxemie aHHHH ancna onpeaeaeno BepHO. B npoTHBHOM cnyaae (a hmchho stot 
cnyaaii HMeeT Mecro) IlToaeMeH aonxeH 6bia nonyaHTb HeoaHHaxoBMe 3HaaeHHa 
yTpeHHen h BeaepHeii MaxcHManbHbix aaoHraimn b yxa3aHHMx Toaxax. Ho, xax 3aMeTHa 
O.rHHrepna, npoH3BecTH Tpe6yeMwe naSaioaeHHa IlToaeMeH He HMea bo3moxhocth, 
nocxoabKy ycaoBna BHaHMoern MepxypHa BeaepoM b OKTa6pe h yTpoM b anpeae Ha 
mnpoTe AaeKcaHapHH He no3BoaaiOT HaaexHO onpeaeaHTb HaH6oabmyio aaoHramno. H3 
aeTHpex bo3mo*hhx Ha6aioaeHHH MaxcHManbHoft aaoHraiura MepxypHa b Toaxax 10° 
0 bh3 h 10° BecoB IlToaeMeii npHBoaHT anna a®a, cooTBercTByiomHe HaHayameii 
BnaHMOCTH Mepxypna [Gingerich , 1983]. 

69. Ta6aHua xopa, xh.I, ra.ll. 

^ 70. 06o3HaaHM, caeaya O.Heiire6ay3py, ZA = Zr = R’, BZ = e', ABA = a, 
rBE = j3, AA = TE = r', Toraa 


BA = R' + e' = 120P, 


Br. S '- c '.T20P^|. 

noacraBaaa BeaHHHHH a = 19; 3°, /3 = 23; 15°, HaxoauM BMecre c IlToaeMeeM 
r' = 39;9 P , R' - e' = 99;9 P , e' = 10;25 p , 

[HAMA, p.161 ]. 
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71. C.300 h KOMMeHT. 34. 

72. Hadmoaeiraa [1 ] h [4] b rji.7, c.303; Ha6awaeHHe [4] HMeeT aBoirnyw aarapoBicy: 
«yTpoM c 18-ro Ha 19-e HHcao*. 

73. Penb HfleT o HafiawaeHHax [2] h [3] b ra.7, c.303. 

74. B.XapTHep noxa3aa, «rro neHTp anmiHxaa b nroaeMeeBcxoH Moaean Mepxypna 
nepeMemaerca no xpHBoft, 6jih3koh k aaanncy, y Koroporo pern-p HaxoflHTCa b roaxe 
A (pnc. 9.2), h noayocn a = R + e h b = R - e, rae A = 60 p — paanyc aecfrepeHTa, 
e = 3 P — aiccijeHTpHCHTeT. OnpeaeaHB reopeHTpHaecxHe paccroaHHa ueHTpa anHUHxaa 
or Ha6jnoaaTejia s = KE xax 4>yHxu,HK> cpe/weft axcueHTpHaecxoft aHOMaaHH k = AAK, 
oh noxa3aa, aro s aeftCTBHTejihHo HMeeT MHHHMyMH npH ic ~ ±120° [Hartner, 1955, 

р. 109-115]. Moaejib riToneMea, tbkhm o6pa30M, nzjeajibHO cooTBeTCTByeT aJxipMyaHpoBaH- 
HOMy hm Te3Hcy o flByxnepHreftHOCTH op6hth Mepxypna, cm. Taxxe [HAMA, p.163-164, 
168-169; SA, p.314-315, 320-324]. 

75. B cooTBeTCTBHH co cxeMoft aBHxeHHa MepxypHa, onncaHHOH b ra.5, b aroii 
rjiaBe onpeaeaawrca: a) noaoaceHHe Ha jihhhh ancna tohxh axBama (A Ha 
pnc. 9.2,H Ha pnc. 9.6), H3 xoropoft flBHxeHHe uernpa anHUHxaa npeacraBaaerca 
paBHOMepHHM; 6) paanyc Maaoro xpyra (ZH Ha pnc. 9.2) c ueirrpoM b roaxe Z, no 
xoropoMy paBHOMepno aBHacerca b oOparaoM HanpaareHHH pem-p ae(})epeHTa, Hecymero 

3IIHI(HKJI. 

76. 130 Hiojib 4; onopHaa 3Be3«a Perya; aoarora b xaTajiore 21/2° JIbBa (c.242). 
AHajiH3 Ha6jtiOfleHHa cm. b xommcht. 44. 

flpyrne HaOjuoaeHHa, Bhino/iHeHHue TeoHOM, npHBoaaTca riroaeMeeM b kh.X, rji.l—2, 

с. 316,317. Onrypa TeoHa, crapmero coBpeMeHHHxa riroaeMea, oToamecTBjiaeTca o6mhho 
c TeoHOM Cmhphcxhm (yM. ox. 130-140), *hbhihm npH6jiH3HTejibHo b to *e BpeMa 
[SA, p.416]. 3 to OToamecTBjieHHe, oflHaxo, He aBaae-rca c^hhctbchho bo3moxhhm; 
TeoH — oflHO H3 caMbix pacnpocrpaHeHHbix hmch rpexo-pHMcxoro Ennrra [HAMA, 
p.949-950; PA, p.456, n.83]. 

77. Rara Ha6awaeHHa (yrpo 24 Mecope, hjih 8 nwaa) h npHBeaeHHaa cpeaHaa 
aoarora Cornua ne coraacywrca apyr c apyroM. Tohhoc coBnaaeHHe noayaHM, HcnpaBHB 
aaTy Ha «yTpo c 20 na 21 Mecope», xax 3 to aeaawT flx.TyMep h apyrae HccaeaoBaTean. 
Ohui6xh Taxoro poaa (b noMepe a Ha nepenyTaHH a h <5) oaeHb paaipocrpaHeHbi b 
rpeaecxnx pyxonncax [HAMA, p.162, n.3; PA, p.456, n.84; Wilson, 1972, p.246-247, 
n.28], KDanaHCxaa aaTa (nocae HcnpaB.ieHHa) 139, Hxwib 5; onopHaa 3Be3aa a Tau; 
aonrora b xaTaaore 12%“ Teabua (c.239). AHajiH3 HaOaioaeHHa cm. b xommcht. 44. 

78. MaxcHMaabHaa aaoHrauna onpeaeaaeTca xax paccroaHHe Mexay xacaTeabHoii x 
annuHxay h HanpaBaeHHeM BO Ha cpeaHee coaHue H3 ueHTpa MHpa B. B aaHHOM 
cayaae BO nepneHanxyaapHa x aHHHH ancug AT h He npoxoaHT aepe3 ueHTp anniuncaa 
0. HaH6oabmaa BeaepHaa aaoHraitfia a = KBO = 26; 15°, HaH6oabmaa yrpeHHaa 
aaoHrauna /S = ABO = 20;15°, orcwaa bhzihmuh aHaMeTp annuHxaa KBA = a + ft = 
= 46;30°. UlTpHxoBaa nmmsi BO na pnc. 9.6, yxa3HBaiomaa HanpaBaeHHe Ha cpeaHee 
coaHi;e, npoBeaeHa HaMH. 

79. TaxHM o6pa30M, paccroaHHe ot na6awaaTeaa ao ueHTpa anniuncaa b xBaupaTypax 
coBnaaaeT c paccroaHHeM ao tohkh, orcroanieH or anorea Ha 180° (c.307). BeanaHHa 
B0 onpeaeaaeTca b aacrax BA = 120 p . 

80. IlycTb Ha pnc^ 9.6 aHOMaana <5 = H0B = 0BO, KBO = a h ABO = (}, orcwaa 
KBA = a +{S = 20BA = 2/3 + 2d h, caeaoBaTeabHO, 2d = a — 

81. Hto6m npoBepHTb Moaeab Mepxypna h ee napaMeTpa, riroaeMeH TeopeTHaecxH 
onpeaeaaeT BnaHMwft awaMeTp snHimxaa b roaxax HaHMeHbmero paccroaHHa npn 
3HaaeHHH cpeaHeii axcueHTpHaecxon aHOMaann k = ±120°, xoropuH aoaxeH coBnacrb 
c Ha6awaeHHOH BeanaHHOH 47;45° (c.307). 

82. Kax h caeaoBaao oxnaaTb, paccroaHHe AZ = 55;34 p npn k = ±120° oxa3aaocb 
MeHbrne AE = 57 p npn ic = 180°. 
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83. 139, Mail 17; onopHasi 3Be3aa Peryji, aoaroTa b xaTaaore 21/2° JlbBa (c.242); 
anoHrauHS «Peryji—MepxypnH», 3a<J)HxcHpoBaHHas Ha acTpoas6HH, 45°; aaOHraUHs 
«JIyHa—MepKyp«H» 1; 10°; «12-ii rpa/iyc fleBbi» — HHTepBaa ot Hanaaa 11-ro ao Hatajia 
12-ro rpaayca HeBbi. AHaan3 HadaioaeHMs cm. b [ Britton , 1967, p.144-146; Newton, 
1976, p. 191; ffbiomoH, 1985, c.259-260 m cji. ]. 

84. npHBcaeHHiae 3HaaeHHa BbinHcaeHbi aaa MOMeHTa 7;7 h nocae noayaHs b 
AaexcaHapwH; no-BHaHMOMy, IlTOJieMeM 3aecb ynHTbiBaa ypaBHeHHe bpcmchh 
(E = -0;25 h , no onpeaeaeHHio Hac.TyMepa); napaaaaxc no aoaroTe aas ototo MOMeHTa 
paBCH -0;53° |PA, p.461, n.93], 

85. 3aecb h b hckotopnx apyriix caynaax b HacToamew rjiaBe TepMHH «nep«reH» 
ynoTpc6^acTca aaa o6o3HaaeHHa tohxh, orcTosnueii ot anorea Ha 180°, a He Tonex 
HaHMCHbiuero paccToaHHa ucHTpa 3nwu.nxjia ot Ha6aioaaTca5i, an a xoTopbix ic = ±120°. 

86. C pea h a a anHUHxaHHccxaa aHOMaaHa njiaHena a - 0ZA OTCHHTbiBaeTCa ot jihhhh 
«cpcaHero anorea» onHnHxaa T0 b npaMOM HanpaBjieHHH, a He ot «hcthhhoto anorea», 
onpcaejiaCMOro nviHueii AK. 3aaaHHbiMn cawTaiOTca paccTOSHwe naaHeTbi no aoaroTe ot 
jihhhh ancnj oxcuOHTpa AAA, cpeaHaa aojirora Co.iHua, paBHaa ^pjiroTe uempa 
onHUHxjia Z, t.c. cpcaHaa oxcueHTpHqecxaa aHOMaans ic = ABH = ATZ, napaMeTpu 
MoacjiH — oxcuCHTpHCHTer e = 3 P h paawyc 3nnu.nx.ria r = 22;30 p , b npeanoaoaceHHH 
TZ = 60 p . TpcSyeTca onpeacaHTb BeaHmiHy a. 

87. Cm. b oToli xh. ra.7, c.303 h ra.8, c.306. 

88. AZ = Van 2 + NZ 2 = 55;49 p . 

89. EAZ = ApZ + AZr. 

90. -264, Hoa6pb 15; onopHwe 3Be3nw — /3 h 6 Sco, xoopaHHaTu b xaTaaore cm. 
c.246; «oaHa ayHa», T.e. Vf , AHaan3 Ha6aioaeHHa cm. b [HAMA, p.166-167; Newton, 
1976, p.191 |. 

91. /[ojiroTbi b xaTaaore IlToaeMeH yMeHbiuaeT Ha 4°, uTo6bi yaecTb npeueccHOHHoe 
aBHsxcHHC 3a HHTepBaa oxoao 400 aeT. 

92. PacnoaoaccHHa MepxypHa oTHOCHTeabHo onopHux 3Be3a, yxa3aHHoe IlToaeMeeM, 
hc cooTBCTCTByeT npHHaTOH aoaroTe naaHeTbi (pnc. 9-E); B03MoacHoe o6bacHeHHe aroMy 

HecooTBeTCTBHio h CBa3aHHoe c hhm ncnpaB- 
aeHne Textrra cm. b [HAMA, p.166, p.1254, 
Fig. 151). 

93. -264, Hoa6pb 19; 3a 4 «Ha ot BpeMeHH 
nepBoro Ha6aioaeHHa, b TeaeHHe xoropHX 
CoaHue (a, 3Ha>iHT, h ueHTp anHunxaa) 
npoflBHHyaocb Ha 4° x BOCToxy, naaHeTa 
nepeMecTHaacb b tom ace HanpaBaeHHH Bcero 
Ha 1/2 ayHHoro anaMeTpa, T.e. Ha 0;15°. 3to 
B03M0XH0 anuib b tom cayaae, ecan ee 
co6crBeHHoe aBnaceHne Ha onHunxae 6nao 
HanpaBaeHO b oOparayio cropoHy h OHa He 
aocTwraa eme tohxh croaHHa, cooTBeTCTByio- 
meii HaH6oabuieft aaoHraunn, cm. [HAMA, 

р. 166; Newton, 1976, p.191-192 ]. 

94. Cm. b 3toh xh. ra.7, c.305 h ra.8, 

с. 308. 

95. Ha pnc. 9.10 H3MeHeHbi, xpoMe toto, o6o3HaaeHHa «HCTHHHOro» h «cpeaHero» 
anorceB Ha onnuHxae (cootbctctbchho 0, K bmccto K, 0). B aaHHOM caynae cpeaHaa 
aHOMaansi MegxypHq a = KZA + 180°. 

96. ic = ABH = ArZ =_205/6° CxopnnoHa - 6° BecoB = 44;50°. 

97. ZM = VzH 2 — HM 2 = 59;47 p . 

98. ZA = VZN 2 + AN 2 = 64;7P. 
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99. AAZ = A?Z - Azr. 

100. AAA = 31/3° CxopnnoHa - 6° BecoB = 27;20° h ZAA = ZAA - AAA. 

101. ToMHwe BWMHCjieHHsi naioT 100;4° [PA, p.466, n.103]. 

102. 0ZA = ZAE - ZAA, KZA = ©ZA - ©ZK. 

103. H3 cooTHOiueHHa «145 CHHOAHaecxHX o6pameHHii paBHo 46 TponnaecxHM ro«aM» 
(rjr.3, c.281) BUTexacT, «ito oaho CHHOAHaecxoe o6pamemie Mepxypna nponcxOAHT 3a 
115;52 d , a 63 o6pameHHa — npH6AH3HTenbHo 3a 20 erHnercxHx toaob (115;52 d x 63 = 
= 7299,54 ~ 7300 d = 20 x 365 d ), h, cjieaoBaTejibHo, 400 eraneTCKHx roAOB conep*aT 
20 x 63 = 1260 cHHOflHaecKHx o6pameHHH no aHOMajinn, a ocTaBmneca 8 y 283 d — 8 
CHHOflnaecKHX o6pameHHii [HAMA, p.167]. 

104. OTHOCHTejibHO MeTOfla, k3khm 6ua a noAyaeHa cpeaHaa cxopocrb ABHxeHHa 
Mepxypna no aHOMajinn, npnHaTaa b Ta6jumax, cm. xommcht. 19. Ilpn onpeneneHHH 
yrAa a, cooTBeTCTByiomero A«yM npHBeaeHHHM Ha6.iiOAeHHaM, IlTOJieMeH nonycraji 
HecKOjibKO norpeniHOCTeft BbrancneHna h oxpyrAeHHa. Hx BjinaHne Ha xoHeaHUH 
pe3y.ibTaT He aBjiaeTca npeHe6pe*HMo MajiHM. CorjiacHO fljx.TyMepy, sth norpeuiHOCTH 
TaxoBbi: 


Ha6,i. I 
Ha6ji. II 
A a 


FlTojieMeH 

212;34° 

99;27° 

246:53° 


ToMHoe 3HaaeHHe 


212;29,18° 
99;33,31° 
247; 4,13° 


Pa3HOCTb npwpameHHH A a = 0;11°, pacnpeaejieHHaa Ha HHTepBaji okojio 400 act, MeHaeT 
cpeflHioio CKopocTb flBHxceHHa no 3hom3ahh Ha +0;0,0,0,16 °/d [PA, p.467, n.104], 

105. Peqb HfleT o HaOjuoaeHHH Mepxypna yTpoM 19 Tora 484 roaa Ha6oHaccapa 
(c.313). 

106. B rpeaecKOM Texcre ouih6o4ho yxa3aHo 18l/3 h [Hei II 294,5]. McnpaBjieHHe 
noflTBepxflaeTca xax npHpameHHeM cpeflHeii aojitoth, npHBeaeHHHM hh*c, Tax h 
HHT epBajioM Mexay flByMa Ha6AWAeHHaMH, yKa33HHbiM Bbime [HA II, 155 a); PA, 
p.467, n.105]. 


KHHrA flECflTAJl 

1. Kax h b TeopHH Mepxypna (kh. IX, rji. 7 h xommcht. 43), IlTOJieMeH hcxoaht 
h 3 npennojioxeHHa, mto opdHTa Benepu CHMMeTpHHHa OTHOCHTenbHO ahhhh ancna 
3xcu,eHTpa. IlojioxeHHe anorea na 3xcu,eHTpe nosTOMy mojxct 6uTb onpeaejieHO Ha 
ocHOBe flByx Ha6jHOACHHH bhjhmoh flOAroTw BeHepu b momchtu ee MaxcHMajibHux 
3AOHrau,HH (boctomhoh h 3anaAHOH) paBHOH BeAHHHHU. KpHTHaecxHii 3 h3ah 3 Mercaa 
riToneMea cm. b [Sawyer, 1977]. 

Biipa*eHHe «b osny h Ty xe cropoHy», ccnyiacHO flx.TyMepy, 03HaaaeT «o6a b 
H anpaBjieHHH x anoreio» hah «o6a b HanpaBAeHHH x nepnreio» [PA, p.446, n.46]. 

2. 132, MapT 8. Ha a onpeneneHHa napaMeTpoB op6htu h cxopocm BeHepu IlTOAeMeH 
HcnoAb3yeT BoceMb HaOnioaeHHH MaxcHMaAbHoft 3AOHrai;HH BeHepu. 5H6AHorpa4>Hio 
Bonpoca h Ta6AHu,y napaMeTpoB naOAiofleHHH cm. xommcht. 44 x kh.IX. Oco6uh HHTepec 
b 3toh cbb3h npeacraBAaeT pa6oTa b [ Wilson, 1972], 

3. B 3Be3flHOM xaTaAore IlTOAeMea Dachau 33HHMaiOT no AOAroTe HHTepBaA ot 
2Vf no ZVf TeAbi;a (c.239, 3Be3AU N°30-33 b co3bc3ahh TeAbija); hx «aahh3», t3xhm 
o6pa30M, codaBAaeT 1 Vf, flOAiwa cpeaHen tohxh 2> 1/12° ~ 3°; aoAroTa BeHepu 
3° — 1V2°= 1V2° Tenwja. npHBeaeHHoe ITroAeMeeM 3HaaeHHe cpe«HeH aoatotu Coahua 
no3BOAaeT onpeneAHTb c TOMHOCTbio ao noAyaaca BpeMa MaxcHMaAbHoH 3AOHraiyiH; 
corAacHO K.Mocropy, t = 6;30 h nocAe noAyAHa. Cm. Tax*e xommcht. 44 x xh.IX. 

4. y TeMepra ouih6ohho «b 14 roAy» («5') bmccto npaBHAbHOH bcahhhhu «b 4 
roAy» (<5'); ncnpaBneHO K.MaHHpnycoM [HA II, 156, 412]. HcnpaBAemie noATBepxAaerca 
npHBeACHHUM HH*e 3HaaeHHeM cpeAHeii aoatotu CoAH^a h BCTpeqaerca Tax*e b 
H exoropux pyxonncax [PA, p.469, n.4]. 
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5. 140, mojib 30; onopHaa 3Be3aa, OTHOCMTejibHO xoropoH cJwxcHpyeTca nonoxeHHe 
BeHeput, £ Gem. 

6. ZlwaMeTp JlyHbi 3«ecb, xax oOnmho b BHMHCAeHMax, He Tpe6yiomHX bncoxoh 
tomhocth, CMMTaeTca paBHbiM 1°. BpeMH Ha6jiK>AeHHa, corjiacno npHBeaeHHOH cpeaHe* 
AOArore CoAHua, t = 19;30 h nocne nOAyaHa. Cm. Taxxe xommcht. 44 x xh.IX. 

7. 127, oxTaOpb 12; onopHaa 3Be3«a /J Vir. 

8. B xaTajiore nmneMea aojiroTa /3 Vir (N?5 b co3bc3ahh fleBbi) paBHa 29° JlbBa. 
H3 3 toh BejiHHHHbi FlTOjieMeH BbmHTaeT V\ 2 ° (nonpaBxa 3a npeqeccHio 3a 11 jieT), 
npwOaBAaeT 11/2° (<yyiHHa» naeaa, cm. Bbime xommcht. 3) h BbMHTaeT V\ 2 0 (bhahmhh 
A waMeTp BeHepbi; b «njiaHeTHbix rHnoTe3ax» 3Ta BejinaHHa npHHaTa paBHofl 3' [ Goldstein, 
1967, p.8, n.5]). BpeMa, cooTBercTByiomee npHBeaeHHOH cpenHeft aojiroTe CoJiHija, 
t = 18;30 h nocrce noayaHa. Cm. Taxxe xommcht. 44 x xh.IX. IlpH onpeaeAeHHH cpeaHeH 
flOjiroTbi CoJiHua nmneMeft «cnojib3yeT 3«ecb h aajiee b stoh rjiaBe Ha3BaHne 3Haxa 
30flHaxa Becbi (Zuyoc), a He xax oOmmho — ICnemHH ( XqAai ), cm. Taxxe xommcht. 
1 x xh. VIII. 

9. 136, «exa6pb 25; 3aecb, corjiacHo MaHHOHycy, onopHaa 3Be3aa — tp Aqr, 
ynoMHHaeMbiH aeTbipexyroAbHHx 3Be3a — <p, %, V''» V’ 3 Aqr; «cAeayiomaa (3Be3aa), 
Haxonamaaca Ha npaMoft ahhhh c [asyMa ] b naxy Boaojiea* — sto cootbctctbchho 
Ah z, a Aqr [HA II, 158], OnncaHne b Texcre pacxoanTCa c onHcaHHeM 3Be3a b 
xaTajiore. no mhchhio JIx.TyMepa, aaHHoe Ha&moaeHHe npeamecTByeT BpeMeHH co3aaHHa 
xaTajiora [PA, p.470, n.7]. 

10. 2/3 anaMeTpa JlyHbi cocraBjiaioT 20', a He 24', xax nHmeT IlTojieMeH. Bo3moxho, 
3flecb, xax h b npeflbtnymeM cayaae (xommcht. 8), oh yam-biBaA anaMeTp BeHepbi [PA, 
p.470, n.9 ]. 

11. BpeMa Ha6jnofleHHa, onpegejieHHoe no cpeaHen aoaroTe CoAHua, t = 6;30 h nocae 
ncwiyaHa. Cm. Taxxe xommcht. 44 x xh.IX. A.HBajiHHa noxa3aa, vro HeroaHocrb b 
onpeflejieHHH BejinanHH MaxcHMaabHOH 3.ioHrauHH BeHepbi b 10' npuBOanT x omH6xe 
b «aTe nopaflxa 7,7 h [Czwalina, 1959, p.17]. fleHCTBHTejibHaa xe norpemHocrb b 
BCJ iHMHHe 3A0HraiiHH y flTOAeMea, xax npaBHAo, cymecTBeHHo Bbime. Ouim6kh b «aTax 
noaTOMy He MoryT cawTaTbca npw3HaxoM HenooAHHHocTH Ha6AK>aeHHH. 

12. no oueHxe YitacoHa, pe3yAbraT nToaeMea ana aoaroTH anorea BeHepbi (55°) 
OTAHaaeTca ot BeAHMHHbi, noayaeHHOft Ha ochobc coBpeMeHHbix BbiaHcaeHHH (57°18'), 
Bcero awmb Ha 2°18' hah aaxe Ha 1*12', ecAH yaecrb omH6xy paBHoaeHCTBHa nTOAeMea, 
[Wilson, 1978, p.214[. 3tot bhboa xax 6ya«) CBHaeTeAbCTByeT o tom, hto b ochobc 
onpeaeAeHHa aoAroTbi anorea AexaT noaAHHHbie Ha6AK>aeHHa. BMecre c TeM omcbmaho, 
hto ilTOAeMen oaeHb cbo6oaho ofipamaAca c noHameM «MaxcHMaAbHaa 3A0HraiiHa». 
Tax, aAa roaa 136 oh npHBoanT ase pasHbie aaTbi MaxcHMaAbHOH 3A0HrauHH, 
pa3AHqaiomHeca Ha 37 d (cm. c.317 h xommcht. 9, 15); npHaeM o xaxaon H3 hhx 
cxa3aHo, mto BeHepa Ha6AioaaAacb b «Han6oAbmeM paccroaHHH ot CoAHua» [HAMA, 
p.153, n.l ]. CoBnaaeHne pe3yAbTaTOB asyx onpeaeAeHHH aoAroTbi anorea, npoH3BeaeHHbix 
c noMombio aayx nap «He3aBHCHMHx» Ha6AK>aeHHii, 3acTaBAaeT npeanoaaraTb, hto no 
xpaHHeft Mepe oaho H3 sthx HaSaioaeHHH noaoraaHo nToaeMeeM noa pe3yabTaT 
[HbtomoH, 1985, c.305]. 

13. B npeabiaymen raaBe noxa3aHo, mto ahhhh ancna axcaeHTpa nepecexaeT 
3KAHnTHxy b aayx Toaxax c acmroTaMH 25° Teabna h 25° CxopnHOHa. Hch3bcctho, 
oaHaxo, xaxaa H3 hhx npeaCTaBAaeT anoreft, a xaxaa nepnreH axcueHTpa. 3aaaaa 
pemaerca Ha ochobc aayx Ha6AioaeHHH MaxcHMaAbHOH SAOHranHH BeHepH Taxnx, hto 
cpeanee coAHue, coBnaaaiomee c ueHTpoM anHUHXAa, HaxoaHTca Ha ahhhh ancna hah 
no6AH30CTH ot Hee. Anoreio cooTBeTCTByeT HaHMeHbmaa H3 aayx bcahhhh MaxcHMaAbHoii 
3A0Hrai(HH. 

14. 129, Man 20. Tpn 3bc3ah b raaoBe Ob Ha — a, y Ari; onopHbie 3Be3abi, 
4>HKCHpyiomHe ahhhk) OTCMeTa noAOxeHHa BeHepbi, — y Ari h /x Cet; hx xoopaHHaTH 
b xaTaAore nTOAeMea (NqI h 13 b co3bc3ahh 0bh3) cootbctctbchho Aj = 6^3° 0bh3, 

= + 71 / 3 °; A 2 = 15° Obhb, = —51/4°. H3MeHeHHe aoAroTbi BCAeacTBHe npenecCHH 3a 
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8 JieT 0;4,48°, oaHaKO nToaeMeii HcnojiMyer b nepBOM cnyuae BeaHUHHy 0;4° = 1/15°, 
bo BTopoM — 1/4°; nocjie«Hflfl sibho HCKa*eHa; aoaxHo 6wTb, no-BHflHMOMy, TaK*e 
1/15 °, h aojiroTa 1414^i 5 = 14(1/2 + V 3 + 1/10) (MaHH- 
nnyc npeaaaraeT apyroii BapHaHT ncnpaBaemia: 

1411/12 = 14(1/2 + 1/3 + !/i2), KOTopuH OTBepraeTCfl 
TyMepoM [HA II, 159; PA, p.471, n.10]). IIojioxeHHe 
onopHHx 3Be3a h BeHepw oTHOCHTeabHO skjihiithkh , 
corjiacHO MaHminycy, cm. Ha pnc. 10-A, rae 
yA/A/u = 2:1, QA = Ws°, npnueM QA _L yfi. IIpw 
TaxoM pacnoaoxeHHH, oaHaKO, KOopaHHaTw BeHepw 
aoaxHW omHuaTbca ot npnBeaeHHwx IlTOineMeeM; 
mu Hainan 11;31°, /J Q = -1;46°. 

15. TouHoe BpeMa HaSaioaenHa, coraacHO npn- 
BeaeHHOH BeaHUHHe cpeaHeii aoarorw Comma, 
t = 17 h nocae noayaHa. Cm. Taxxce kommcht. 44 k 
KH.IX. 

16. 136, HosiSpb 18; onopHwe 3Be3aw — a, v, 

P Cap (b xaTaaore Nel-3 co3Be3aHa Ko3epora). 

17. BpeMa Ha6aioaeHHsi: t = 4 h nocae noayaHSi; 
cm. Taxace kommcht. 44 k kh.IX. 

18. «HenoaBH>KHMM», T.e. He MeHaiomHM cBoe 
noaoaceHHe OTHOCHTeabHO 3Be3a. 3aecb ace xax 6yaTo 
npeanoaaraeTca cymecrBOBaHHe 6oabmoro <mcaa Ha- 
6aioaeHHi4 MaxcHMaabHOH oaoHrauHH, noKpwBaromnx bcio 3KannTHKy; 8 Ha6aK>aemiii, 
Hcnoab3yeMwx b HacroaineH KHwre, npeacTamisiiOT, no-BHaHMOMy, TOabKO Bw6opKy H3 
aroro MHoacecTBa, cm. no 3T0My noBoay [HAMA, p.158]. 

19. HMeeM cooTHomeHne - ^j ^= §4^3. OTCioaa Er = x = 120 p,, g |f | ^ = 115;l p . 

20. BwHHcaeHHsi IlToneMea hctohhw; npaBHabHwe 3HaueHHa: 3KcueHTpHCHxeT (paanyc 
axcueHTpa R = 60 p ) e = l;16,48 p , paanyc annuHKna r = 43;10,48 p [HAMA, p.154]. 

21. - «H 3aecb» — xax h b paccMOTpeHHoft Bwrne TeopHH MepKypna, kh.IX, rn.5, 9; 
BBeaeHHoe IlToaeMeeM pa3aHHHe Me*ay «ueHTpoM 3Kcu,eHTpa» h «u.eHTpoM paBHOMepHoro 
BpaiueHHfl» (Ha3BaHHoro no3aHee «3KBaHTOM») npeacraBnaeT obho H3 Han6oaee 
3aMeuaTeabHHx aocnixeHHH ero naaHeTHOH TeopHH; HeH3Becnio, hto no6yanao ero 
caeaaTb stot inar. OmpaBHoft tohkoh, BepoaTHo, nocayxnaH Ha6aioaeHH9 Mapca [Evans, 
1984; PA, p.474, n.12], h anmb 3aTeM cxeMa c 3kb3htom 6biaa pacnpocrpaHeHa Ha 
apyrae BepxHne naaHeTbi h BeHepy. 

22. 134, (JieBpaab 18; BpeMa Ha6aioaeHHa: t = 18 h nocae noayaHa; cm. kommcht. 44 
K KH.IX. 

23. 140, (JieBpaab 18; onopHaa 3Be3aa Aabae6apaH; BpeMa Ha6aioaeHH9, coraacHO 
npHBeaeHHOH cpeaHeii aoaroTe CoaHpa, t = 5;30 h nocae noayaHa; cm. Taxxe kommcht. 44 
K KH.IX. 

24. 3aecb, xax h b kh.IX, ra.9, pnc. 9.6, HanpaBaemie Ha cpeaHee comme BO 
(o6o3HaaeHO mTpnxoBOH aHHHeii Ha pnc. 10.2) He coBnaaaeT c HanpaBaeHneM Ha ueHTp 
amnyiKna BE. IIoaTOMy moxho 3anncaTb a = ZHO = 481/3°; P = HBO = 431 / 21 / 12 ° h 
a + p = ZBH = 91;55°, cm. Taxxe kommcht. 78 k kh.IX. 

25. BwBoa 3Toro cooTHoineHHa cm. b kommcht. 80 k kh.IX. 

26. HaHaynmHH amuim coaepacaHHa stoh raaBbi cm. b [Wilson, 1972, p.218-222]. 

27. B raaBe 4 yToaHaerca BeaHMHHa cpeaHeii ckopocth aBiixemia BeHepw no 
aHOMaaHH a> a cpaBHHTeabHO c Toii BeanqHHOH, Koropyio aaeT apeBHee BaBHaoHCKoe 
cooTHomeHHe: 5 aHOMaaHcnmecKHx nepnoaoB paBHw 8 coaHeuHWM roaaM, cm. kh.IX, 
ra.3 h kommcht. 16. 
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28. 138, aeica6pb 16; caMaa ceBepraa hs Tpex 3Be3« (a, d, p) bo a6y CxopnHOHa — 
P Sco; OTHOCHTCjibHoc noaoxeHne Jlyrna, BeHepw h onopHoii 3Be3«bi cm. Ha pnc. 10-B. 

29. HMeerca b BH«y mrrepBaa or 1-ro ao 2-ro rpaayca fleBw; uaa MOMeHTa 
4;45 h nocae noayHOHH MecTHoro BpeMeHH flac.TyMep Harnea, hto aoaroTa xyjib- 

MHHHpyioiaeH TQtjKH 3KJIHI1THKH 6biaa uyTb 6oabine 1° fleBH b 
COOTBeTCTBHH C TdCCTOM [PA, p.475, n.15]. 

30. BwMHCJieHHa IlTOjieMea BepHU aaa MOMeHTa 4;30 h nocae 
noayHOHH, a He aaa 4;45 h . Bepoarao, oh yuHTHBaa 3aecb 
ypaBHeHHe BpeMeHH, KOTopoe npH X Q = 23° CTpeabua paBHo 

E = —17 m [PA, p.476, n.15]. 

31. flojirora h mnpoTa BeHepbi onpeaeaaiOTca Ha ochobc 
KOHc[)HrypaiiHH, npeacTaBjieHHoik Ha phc. 10-B, rae KOopanHa- 
TH OnopHOft 3Be3aH <P Sco, N°1 B C03Be3aHH CKOpnHOHa) 

X = 216;20°, p - +1;20°; KoopaHHaTbi JlyHH: = 216;45°, 

<LQ 

P c = +4;40° h HMeeT Mecro cooTHomeHne Q p§ co - ^2. OuHaico 

a —»- B,x.Bphttoh Ha ocHOBe coBpeMeHHux BbjwHcaeHHH noica3aa, hto 

6 7 X aeiicTBHTeabHoe pacnoaoaceHHe p Sco, JlyHH h BeHepH b 

Phc. 10-B yKa3aHHHii IlToaeMeeM momcht cymecTBeHHO oTanqaaocb ot 

npHBeaeHHoro Ha pnc. 10-B. CooTBeTCTBHe Me*ay bhhhc- 
aeHHaMH h aaHHUMH IlToneMea craHeT oqeHb xopomHM, earn npeanoaoacHTb, hto 
Ha6aioaeHHe Ha caMOM aeae nporoBoaHaocb He b 4;45 h nocae noayHoqn, a Ha a»a iaca 
no3BHee Ha paccBeTe b 6;45 h [Britton, 1967, p.136—139 ]. 

32. npeanoaaraerca, hto cpeaHee coaHue coBnaaaeT c ueHTpoM annuHicaa Z, orcioaa 
EBZ = 22;9° Orpeabua — 25° CicopnHOHa = 27;9°. 

33. Onpeaeaaerca cpeaHaa aHOMaana Ha ochobc Ha6aioaeHHa aoaroTH BeHepH b 
cooTBeTCTByiomHH momcht. Ha pnc. 10.3 EA — jihhhsi ancHa axcueHTpa (A — anoreii); 
A — uem-p sicaHnTHKH (MecroHaxoxcaeHHe Ha6aioaaTeaa) ; T — ueHTp axcueHTpa; B — 
ueirrp paBHOMepHoro BpaiueHws (3 kb3ht) ; BF = TA = e; Z — aem-p annumcaa; K — 
naaHeTa, noaoxeHHe kotopoh Ha anHUHicae onpeaeaaerca cpeaHeft aHOMaanen a, 
OTCHHTHBaeMOH ot cpeaHero anorea © b npaMOM HanpaBaeHHH (a — ©ZK). flaa MOMeHTa 
Ha6aioaeHHa h3bccthh: a) cpeawee noaoxeHHe ueHTpa annumcaa k — EBZ; 6) paccToa- 
HHe naaHeTH OTHOCHTeabHO nepnrea <5 = KAE (aoaroTa nepHrea MHHyc aoaroTa naaHeTH). 
Heo6xoaHMO onpeaeaHTb a = ©ZK. flaaee IlToaeMeH HaxoaHT: a) paccToaHHe ot Ha6aio- 
aaTeaa ao ueHTpa 3nnuHxaa AZ, cairraa TZ = 60 p ; 6) yraw BZA h EAZ; b) paccroaHHe 
2LN h yran NAZ h^NKZ; r) aHOMaaHio a = 360° - (NKZ + NAZ - AZB). Heo6xouHMO 
oTMeTHTb, hto ©ZK onpeaeaaerca Ha6uioaeHneM aoaroTH naaHeTH HeoaH03HauHo, 
nocKoabxy xaxcaoMy HanpaBaeHHio H3 tomkh A cooTBercTByioT, xax npaBHao, use tohkh 
nepeceueHHH c annuuKaoM K h K' (Ha puc. 10.3 Touxa K’ oTMeueHa h3mh) . Msbcctho, 
oaHaxo, hto Ha6aioaeHHe npoH3BeaeHo nocae npoxoxcaeHHa MaxcwMyMa aaoHraunn, uto 
HCK aiouaeT Touicy K'; noapo6Hee cm. [HAMA, p.156-157]. 

34. CyMMapHaa norpeinHOCTb oxpyraeHHa 3aecb aoBoabHO BeanKa. CoraacHo 
Hac.TyMepy, aoa*Ho 6HTb ZN = 119;16P, a ayra Ha ZN — 167;22°; pacxoxcaeHne 
Heab3a cHHTaTb npeHe6pe*HMO MaaHM, oho H3MeHaeT kohchhuh pe3yabTaT Ha 0;8° 
(230;40° BMecTO 230;32°) [PA, p.476, n.16]. 

35. <J)Haaaeab<j) — IlToaeMeH II Ouaaaeab^) (283-246 it. ao h.3.); uaTa Ha6aioaeHHH 
-271, OKTa6pb 12; «XHeu» nan «BHHorpaaapb» (Vindemiatrix), — e Vir; «3Be3aa b 
KOH ue loacHoro xpiaaa JIeBH» — p Vir; caeayromaa 3a Heii — ij Vir (cooTBercTBeHHO 
N?13, 5 h 6 b co3Be3auH HeBH); «b 12-m hohhom qacy» 03HauaeT, bo3mo*ho, hto 
Ha6aioaeHHe npoH3BeaeHo 3a noauaca ao Bocxoaa CoaHua. CoraacHo P.HbioTOHy, 
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norpeuiHOCTb b nonojKeHHH BeHepw b yKa3aHHbiH momcht cocraBnaeT 10' [Newton, 1976, 
p.200-201; HbtomoH, 1985, c.301-302, 307; PA, p.477, n.17]. 

36. nTCUieMeij onpeaenaeT npeueccHOHHoe h3mchchh 6 aonroTbi 3Be3flH h anorea 
BcHepw 3a nepnoa b 408 eraneTCKHX roaoB. 

37. -271, OKTa6pb 16; norpeuiHOCTb onpeaeneHna aonroTbi oko.to 5' [Newton, 1976, 
p.200-201; Hbiomon, 1985, c.307]. HadnioaeHHe Heo6xoaHMO, htoOn pa3pemHTb 
HcoaH03HaMHOCTb onpeaanemia aHOMannn no H3MepeHHOii aonrxjTe BeHepn, cm. 
kommcht. 33. 

38. PacacTbi nroneMea aHanorHHHbi npoH3BeaeHHbiM Bbime, cm. kommcht. 33. 

39. CyMMapHaa norpeuiHOCTb OKpyrneHHa cocraBnaeT 3aecb oko.io 4’ (aonxcHO 6biTb 
107;49°) [PA, p.479, n.19], 

40. CornacHO nroneMeio, 3a HHTepBan At = (409 x 365 d + 167 d ) = 149452 d npw- 

pameHHC cpcnHen aHOManHH A a = (360° x 255 + 338;25°) = 92138:25“. Oroioaa 
<u u = = 0;36,59,25,49,8,51 °/d. OjHaKO b kh.IX, rn.3 h b Ta6jinuax cpeaHHX 

aBHxccHMii npwHaTO apyroe 3HaueHHe: 0;36,59,25,53,1 l,28°/d, Korapoe, Bepoarao, 
noayacHO cjicayiomHM o6pa30M. nroneMeio 6bino h3bcctho coothouichhc: 5 o6pameH«H 
no aHOMa.inn (A a = 360° x 5) cooTBeTCTByiOT 8 cojihchhwm roaaM (8 x 365;14,48 d ). 
OaHaKO Ha ocHOBaHHH co6cTBeHHbix h a6nioue hhh oh Hauien apyroe coothouichhc 
( 92138;25°-* 145452 d ). C ero noMOmbio oh yTOHHHJi BcaHMHHy npoMexcyTKa At, 
Hco6xoaHMyio ana cOBepuieHHa naTH o6pauieHHH no aHOManHH. Hcxoaa H3 othoiuchhh 

A l 5 x 360° 

149452 d 92138;25°’ 


HaxoaHM 


A t = 


(5 x 360°) x 149452 d 
92138:25° 


OTcioaa 


2919;40 d . 


oj = 5 X 36 °° = 0;36,59,25,53,11,27,53 °/d 
° 29l5;40 d 

b nojiHOM cootbctctbhh c tckctom [PA, p.670-671 ]. 

41. MHTcpBaa 6yaer tomhwm, ecnn npeanonoxcHTb, hto Ha6nioaeHHe TuMOxapnca 
Bwno.iHCHO Ha paccBCTe, h ana anoxn yuTeHO ypaBHeHHe bpcmchh E— — i/2 h . Ilpn stom 
T adnnuhi cpcaHnx aBH*eHHH (kh.IX, rn.4) aaiOT A a = 180;58,34°. Pacxo*aeHHe BH3BaHo 
nn6o OKpyrncHMCM, nn6o Hcnonb30BaHHeM 6onbuiero HHTepBana [PA, p.479-480, 
n.22-23 |. 

42. Pcab nacT o Moaenw 3KBaHTa, onncaHHOH b kh.IX, rn.6, cm. TaKXce kommcht. 33 
K KH.IX. 

43. Ha6nioaaeMbic pa3Mepbi annunicna h Bee CBa3aHHbie c jthm aBneHHa, HanpHMep 
BcnnaHHa ayrn nonaTHoro aBHxecHHa, 3aBHcaT ot paccroaHHa ueHTpa aecjjepeHTa A, no 
KoropoMy aBMiKCTca annuHicn, ot Ha6nioaaTena E (phc. 10.5). BennqHHbi ayr nonaT- 
Horo asHxccHHa mojkho noaroMy Hcnonb30BaTb ana onpeaeneHHa paccroaHHa AE. IlTone- 
Mcii hc o6bacHacT cboio BbiHHcnHTenbHyio npoueaypy, oaHaKO acHO, qro BHHHcneHHa 
Han6oncc npocrbi, Koraa uemp anHuHicna HaxoaHTca Ha nHHHH ancna Ha HanOonbineM 
H HaHMCHbiiiCM paccToaHHax ot Ha6nioaaTena. MaKcHMyM 3KnHnTHqecKoii aHOManHH, 
t.c. MaxcHMaabHaa pa3H0CTb hcthhhoh h cpeaHeii aonroT nnaHena (ZBE) 33bhcht He 
ot EA, a ot paccroaHHa Ha6nioaaTena or ueHTpa paBHOMepHoro BpameHHa EZ; ecnn, 
xax nniueT nroneMeH, EA:EZ = 1:2, to oto 03Ha«iaeT, hto ueHTp paBHOMepHoro 
BpauiCHHa Z He coBnaaaer c ueHTpoM aecjjepeHTa A h HaxoaHTca ot Ha6moaaTena no 
cpaBHCHHio c A Ha yaBOeHHOM paccroaHHH. 3ro BaxcHoe Mecro coaepxurr, no-BHaHMOMy, 
yKa3aHHe Ha tot nyro, kotophh no3BonHn rironeMeio npuHTH k naee 3KBairra. 

44. PeHb HaeT o Ha6nioaeHHax cpeaHHx onno3HUHH. 
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45. «AjHOMajiHsi oTHOCHT&nbHO Co;mua» — 3 to onpeaeaaeMaa uBHxemieM luiaHera 
no annuniuiy nocneaoBaTeabHOCTb CHHoanuecxHX aBJiemiii (nonaTHiax UBHxeHHii, 
ctohhhh, onno3HnHH, npoTHBOcroaHHH), Ha6^K>aaeMbix npn onpeaeaemnax noaoxeHHax 
aaaHeTH OTHOCHT&abHO CoaHua; 30AnaKajibHaa huh axuHnTHuecxaa aHOMaana — 
HepaBHOMepHoe uBHacemie ueHTpa anHuHxua no axunnTHxe, o6ycaoBueHHoe HauHnneM 
3KcneHTpncHTeTa EA. nocueuHaa npHBOaHT k TOMy, uto CHHoanuecxHe aBjienna nuaHeTH 
no-pa3HOMy (JjHKcnpyiOTCa b pa3HHX uacTax 30unaxa. Tax, Beamnnia n <Jx>pMa neTJin 
nonaraoro UBHxemia 33 bhcht ot nouoaceHHa nuaHeTH Ha 3KUHnTHxe. Jin a onpeaeueHHa 
3KcueHTpncHTeTa n aouroTH anorea (napaMerpoB, onpeaeuaiomHx axaHunmecxyio 
aHOMajinio) HeofixoflHMbi Ha6uioueHHa, nponsBeaeHHHe b crporo $HKCHpoBaHHHe 
MOMeHTH, xoraa «aHOMauHa OTHOCHTeubHO CoaHua» HMeeT o«Hy n Ty xe BeaHUHHy, 
hto6h ncmnOHHTb ee BunaHHe. B cayuae hhxhhx njiaHCT ana 3Toro Hcnoub30BauHCb 
MaxcHMajibHHe 3JiOHrauHn; b cuyuae BepxHHx ruiaHeT, xoropHe MoryT HaxouHTbca Ha 
npoH3BOJibHOM paccTOaHHH no jfonrore OTHOCHTeubHO CoaHua, Hcnoab3yiOTca onno3HuHH. 

46. Earn Ha phc. 10.5 AZB = k, ©BH = a (yroa orcuHTHBaeTca Ha annuHKue ot 

B© no nacoBoft crpeaxe) h AEO = y, to a +k = y. 3to cooTHomeHHe, aexamee b 

ocHOBe paaa uaubHeftiunx uoxa3aTeabCTB h bhhhcjichhh cpeaHeii cxopocrn uBHxeHHa 
nuaHenj no aouroTe, cneuwajibHO riTojieMeeM HHrae He uoxa3HBaeTca. Ho, xax 3aMenui 
O.HeftreOayap, c KHHeMamHecKOH tohxh 3peHHa oho 3KBHBajieHTH0 CTaaaapTHHM 

B3BHUOHCKH M COOTHOIUeHHaM? HHCUO CHHOaHUeCXHX HBUeHHH + HHCUO CHflepHHeCKHX 

odoporoB = hhcjio conHeHHHx roaoB (kh.IX, ra.3 h xommcht. 16, 23); b coothoihchhh 
I lToneMea a cootb eTCTByeT chhoahucckhm aBjieHHaM, k — cHaepnqecxHM o6opoTaM, 
y — uncay roaoB [HAMA, p.170]. 

47. T.e. noaoxemie ueHTpa anHUHxaa, xax oho Ha6aioaaeTCH H3 E. 

48. Korpa nuaHeTa HaxoflHTca ^b H, ee^cpeuHaa aHOMauna a — 360° - HB©. OTCioaa 

a + 1c = AZB - HB© = AZB - ABK = AEB = y. Koraa ^naaHeTa b K, c? = ©BK; orcroaa 

a + 1c = ©BK + AZB = 180° - HB© + AZB =^180° + ZEK = 360° - AEM = y. 

49. riycTb Ha phc. 10.6 AZB = ie; ©BN = a; AES = y v AEB = 8, HB© = 
= ABK = e (o6o3HaneHHa cooTBeTcreyioT HAMA). ^Toraa^ HBN = e + a, BES= 
= y - <5 = (a + k) - (x - e) = a + e. rTocxaubxy HBN =BES, NB II EE. 

50. Kh.IV, tji.6. 

51. B rjiaBe 7 onpeaeaaerca BeuHUHHa 3xcueHTpHCHTeTa h aoaroTa anorea «e(j)epeHTa, 
no KoropoMy nepeMemaerca nem-p anmmmia. nocKOJibxy xpyr (J)HKCHpyeTca TpeMa 
TomcaMH, Heo6xonHMo npoH3BecTH Tpw H3MepeHHa aojinma naaHeTbi A 2 , A 3 (b Texcre 
o6o3HaneHH mnJjpaMH [1], [2], [3]), xoTopwe o6pa3yiOT «Be aonroTHHe pa3HOcra 
A l l =X 2 ~l l , AA 2 =A 3 -A 2 , cooTBeTCTByronyie HHTepBaaaM A<j, A t % Me*ay Ha6jno- 
aeHHaMH. no Ta6iiHuaM cpeamix «BH*eHHH (xh.IX, ra. 4) moxho h3hth raxxce 
cooTBeTCTByiomHe npnpameHHa cpeaHeii aonroTia AAj, AA 2 OTHOCHTeabHo ueHTpa 
paBHOMepHoro BpameHHa. 3aaaua, t3xhm o6pa30M, CBoanTca x oneayioiueMy: onpeaeaHTb 
noaoxceHHe ueHTpa paBHOMepHoro BpameHHa © OTHOCHTeubHo ueHTpa axannTHXH N, rae 
HaxoanTca Ha6aioaaTeab (puc. 10.7), eoiH n3BecTHo, hto HanpaBaeHHa Ha touxh A, 
B h T ueHTpa anuuHXjia Ha ae<})epeHTe (JjHxcHpyiOTca H3 N ayraMH AAj, AA 2 , a H3 
© — ayraMH aXj, Al 2 h ueHTp ae<})epeHTa A HaxoaHTca b cepeaHHe 0Tpe3xa N©. 

BHqncaeHHH npoH3BoaaTca coruacHo cneayromeii cxeMe. 

[I] riepBHii HTepauHOHHHH man npeanoaoxHM, hto op6nTa Mapca — axcueHTp; 
nocaeaoBaTeabHO HaxoRHM: 

[A] xopay axcueHTpa rE, npoxoaaiuyio uepe3 ueHTp A axannTHXH, no oTHomemno 
x anaMeTpy axcueHTpa (= 120 p ); 

[B] axcueHTpncHTeT 2e = KA b Tex *e eanHHuax; 

[C ] naaoxemie uhhhh ancna axcuem-pa Ha axjiHnraxe Q.J 

npoTHBOcroaHHH [1], [2], [3] (noupo6Hee cm. xommcht. 57). 

Flepexoa x op6nTe c 3 xb3htom; nocaeaoBaTeabHO HaxoaHM: 


OTHOCHTea bHO 
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[D.l], [D.2], [D.3] pa3H0CTH Ayr Ha aicjiHiiTHKe (Cj, e 2 , e 3 ) Mexmy HanpaBjieHHSMH 
h 3 N Ha toukh AecfrepeHTa (A, B, D h cooTBercTByiomHe toukh axBaHTa (E, Z, Y) 
AAA Tpex npOTHBOCTO AHHH; 

[E] ayra AAj, AA 2 3 kjihhthkh Me*Ay HanpaBJieHHflMH H3 A Ha toukh 3kb3ht3 npn 
ycraHOBJieHHHx 3HaueHHax 2e, A fl (noApofiHee cm. kommcht. 65). 

[II] Btopoh HTepauHOHHwft mar; onpe«eAseM: 

[F] 3HaH6HHa napaMeTpoB 2e', X' a no AA p AA 2 h AAj, AA 2 corjiacHO MeTOAHKe, 
H3AO*eHHOH b nyHKTax [A], [B], [C], h BeAHHHHH AA", AA" corAacHO [D], [E]. 

[III] TpeTHH HTepauHOHHWH inar; haxoahm: 

[K] 3Ha>ieHHa napaMerpoB 2e", A" no AAj, AA 2 h AA*, AA" corAacHO mctoahkc [A], 
[B], [C]. 

npoBepxa npaBHAbHOCTH onpeAeAeHHa 2e, X\ 

[G.l], [G.2], [G.3] AAa xa*Aoro H3 Tpex npoTHBocroaHHH no BeAHiHHaM AAj, 
AA 2 h 2e", A" onpeAeAaeM bhahmoc paccroaHHe ueHTpa annunicAa othochtcai>ho anorea 
h cooTBeTCTByiOEAHe npHpameHHa hcthhhoh aQatoth AAj, AA 2 , KOTopwe aoaxhh 
paBHaTbca Ha6AK>AeHHHM. 

[H ]. flAa npoTHBOCToaHna [3] BHuncAaiOTca cpeAHee paccroaHHe uempa annuHKAa 
k OTHOCHTeAbHO anorea h aHOMaAHa a. 

AHaAH3 mctoahkh IlTOAeMea cm. b [Caspar, 1929, p.9*-12*; HAMA, p.172-179; 
Pedersen , 1974, p.279-283; Hill, 1900]. 

52. 130, Aexa6pb 15; l h . OnpeACAeHHe momchtob cpeAHHX npoTHBOCToaHHH bhcuihhx 
nuaHeT npoH3BOAHAOCb, no-BHAHMOMy, HHTepnoAauHeii aoatot, H3MepeHHbix ao h nocAe 
npoTHBOCToaHna [HbtomoH, 1985, c.310]. AHaAH3 npuBOAHMux IlTOAeMeeM Ha6AK>AeHHH 
cpeAHHX npoTHBocroaHHH cm. b [Czwalina, 1958; Newton, 1976, p.201-204; HbtomoH, 
1985]. 

53. 135, (fceBpaAb 21; 21 h . 

54. 139, Man 27; 22 h . CpeAHaa AOJiroTa CoAHua b momcht npoTHBOCToaHna paBHaeTca 
AOAroTe nAaHeTH ±180°; pacueTH, BbinoAHeHHue no Ta6AHue kh.III, ta. 2, OAHaxo, aaiot 
AAa t x = 887 y 145 d 13 h A Q = 20;58,19° CTpeAbua, aah t 2 = 881 y 215 d 9 h A Q = 28;50,19° 
BoAOAea, xjw t 3 = 885 y 31 d 10 h A 0 = 2;31,43° 5AH3HeuOB, coruacHO [HA II, 176]. 
Pacxo*AeHHe nocAeAHeii bcahhhhh A q c npHBeaeHHOH b Texcre cooTBeTCTByeT bpcmchhAh 
pa3HOCTH okoao V^\ oho He MO*eT 6nTb o&bacHeHO HcnoAb30B3HHeM ypaBHeHHfl BpeMeHH 
(b aahhom CAyuae E » -0;25 h ), nocxOAbKy BbmncAeHHa npoH3BOAaTca b cpeAHHX cyncax 
[PA, p.484, n.32]. 

55. TaxHM o6pa30M b ochobc onpeAeAeHHa 3KcueHTpncHTeTa op6hth Mapca 2e 
(paBeH N© Ha pnc. 10.7) h aoaix)th anorea A uexaT CAeAyiomne AaHHbie Ha6Aio- 

AeHHii: A«j = 4 y 69 d 20 h , Nt 2 = 4 y 96 d l h ; AAj = 81:44°, AA 2 = 95; 28°, AAj = 67;5CP, 
AA 2 = 93;44°. McnoAb30BaHHe npn6AH>KeHHOH BeAHHHHbi cpeAHeii ckopocth Mapca, xax 
OHa AaeTca cooTHomeHneM: 79 coAHeuHbix ioaob = 42 o6opoTa no aoatotc (kh.IX, ta. 3), 
npnBOAHT Ha caMOM AeAe k tcm *e BeAHHHHaM 2e h A , mto h TOUHaa BeAHUHHa [PA, 
p.484, n.33]. 

56. IlocKOAbKy b 3tom CAyuae CHTyauna 6biAa 6h aHaAorauHa paccMOTpeHHOH b 
kh.IV, ta. 6 npn onpeaeAeHHH axcueHTpHCHTeTa AyHHoii op6hth. 

57. 3Aecb Mbi CAeAyeM flx.TyMepy, HcnpaBHBineMy rpeuecKHH Texcr b H3AaHHH 
refi6epra [PA, p.486, n.37]. B nepeBoae H.H.BeceAOBCKoro, CAeAOBaBinero K-MaHHunycy, 
3tot (JjpameHT 3ByuHT cAeAyiomHM o6pa30M: «xax 6bi He cymecTBOBaAO HHicaxoro 
3aMeTHoro pa3AHUHa Mexmy [pa3HocraMH ] Ayr STY h KAM, [a Taicxe EZM h 
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KAM]». BapnaHT nepeBoaa, npeaaoxeHHHH K.MaHHnnycoM, He coraacye-rca c rpeaecxHM 
TeKCTOM h jiameH acrpoHOMHaecxoro cMHcaa. 

Ha nepBOM 3Tane bhhhcjichhh ITrojieMeH npeanoaaraeT, a-ro uem-p aecjjepeHTa A 
coBnaaaeT c pem-poM paBHOMepHoro BpameHHa © (pnc. 10.7). HanpaBaemia Ha tohkh 
A, B, T H3 © (JjHKcnpyiOTCa ayraMH AAj, AA 2 , a H3 N — ayraMH AAj, AA 2 - B 
jeHCTBHTe^hHOCTH 3to He TaK, nocxoabxy A He coBnajaeT c © h, caeaoBaTeabHO, yraia 
Me*ay HanpaBjieHHaMH H3 N Ha yxa3aHHbie tohkh He MoryT 6wTb paBHbi yraaM AAj, 
AA 2 . SKCueHTpHCHTeT h aoaroTa anorea onpeaeaHiorca 3aTeM caeayiomHM o6pa30M. 

1. IlpoflOJi*HB TA ao nepeceaemia c ae<J>epeHTOM b Toaxe E (pnc. 10.8), n-roaeMeH 

BE AE BA .„p 

HaxoflHT OTHomeHHa ^g, ^g, ^-g, noaaraa AE = 120 . 

2. 3aTeM oh BwpaxaeT BE, AE, BA b ejHHHuax paanyca ae^epem-a R = 60 p h 
HaxoflHT TE. 

3. ripoBoaa aepe3 A anaMe-rp MAKA (Ha pac. 10.9 K — peHTp aecpepem-a), 
onpeaeaaeT 3KcueHTpHCHTeT AK b eaHHmiax R = 60 p . 

4. Onpeaeaae-r noaoxceHHe anorea A OTHOCH-reabHO npoTHBOCTOaHHM Ai B (HaxoaHT 
ayrn AA h AB). 

58. BeaHHHHa SKcpeH-rpHCHTeTa h noaoxeioie anorea 6yayT tcmh xce He3aBHCHMo 
ot Toro, xaxyio aHHttto npoaoaxcHTb ao nepeceaeHHa c ae<l>epeHTOM — AB, AA hjih Ar. 

59. B aeHCTBHTeabHocTH aoaxcHo 6nTb ©B 2 = 136;27 2 = 18 618;36, oaHaxo 3Ta 
HeTOHHocTb He CKa3HBaeTca cymecrBeHHO Ha BeanaHHe AB [PA, p.488, n.39]. 

60. BwqHcaeHHa coaepxcaT oiiih6xh; npaBmibHoe 3HaaeHHe AE = 22;27 p , h oto ancao 
Ha caMOM aene BCTpenae-rca b asyx pyxonncax. B aaabHeHineM, oaHaxo, FlToaeMeii 
HcnoabayeT He 21 ;41°, a 21;34°. riyTamma BocxoaHT, no-BwaHMOMy, k caMOMy n-roaeMeio, 
BeaHHHHa xe 22;27 p — abe-TO no3aHeHinee HcnpaBaemie [PA, p.488, n.40[. 

61. IlToaeMeft npHMeHaeT cooTHoineHHe AA-AM = EA-Ar [EeKjiud, III, 35]. 

62. AA-AM + AK 2 = AK 2 [Eeioiud, II, 5]. 

63. ToqHbie BHMHcaeHHa, ochob3hhwc Ha npeaHflymHx 3HaaemiHX BeanaHH, aaiOT 
AK = 13;2,30 p [PA, p.489, n.44]. 

64. ToqHBie BHMHcaeHHa aaiOT I'M = 39; 10° [PA, p.490, n.45]. 

65. flo chx nop npeanoaaraaocb (pac. 10.8), a-ro tohkh A, B, T, onpeaeaaiomHe 
noaoxemie peH-rpa snHpnxaa b momchth Tpex npoTHBOCToamiH, HaxoaaTca Ha xpyre c 
neHTpoM © paBHOMepHoro BpameHHa h (JjHKcnpyiOTca H3 © ayraMH AAj, AA 2 , a H3 
N — ayraMH AAj, AA r Ha caMOM aeae (pnc. 10.7) ohh aexa-r Ha xpyre ae<J)epeHTa c 
nem-poM A, aeaameM nonoaaM OTpe30K N©. Tohkh ace A, B, T, ncnoab3yeMbie b 
npeasapHTeabHOM pacae-re, cooTBercTByioT Ha pnc. 10.7 cxopee -roaxaM E, Z, H c toh 
pa3HHneH, a-ro b Moaean c 3kb3htom ohh (JaixCHpyro-rca H3 N ayraMH axaHm-HXH 
AAj, AA 2 (ENZ, ZNM), KOTopwe He paBHbi ayraM AAj, AA 2 - OToxaec-rBaemie -roaex 
A, B, T h E, Z, H b ynpomeHHOH Moaean npHBoaHT k norpemHocTH b onpeaeaeHHH 
3KcneHTpHCHTeTa 2e(= N0) h aoarOTH anorea A fl , xoTopyio Heo6xoaHMO ncnpaBHTb. 
n-roaeMeH Hcnoab3yeT npn stom CBoeo6pa3HHH HTepaunoHHbiH npopecc. OcHOBbiBaacb 
Ha noayaeHHHx npeaBapH-reabHHx 3HaaeHHax 2e h A fl h noaaraa, hto b Moaean c 

3kb3htom ToaKH A, B, T (JjHKCHpyiOTca H3 0 ayraMH AAj, AA 2 , oh aaa xaacaoro 
npoTHBOCToaHHa HaxoaHT yroa e Me*ay HanpaBaeHHaMH H3 N Ha cooTBeTCTByioiiiHe 
ToaKH 3KB3HT3 h ae(J)epeHTa = TNA, « 2 = BNZ, e 3 = HNr, «pa3HocTH ayr 3oaHaxa, 
KOTopbie mh xothm HaiiTH ajia Kaxaoro npoTHBocToaHHa», no TepMHHoaorHH IlToaeMea), 
OTCioaa AAj = AAj + Cj + e 2 ; AA 2 = AA 2 — e 2 — e 3 - IloayaeHHHe 3HaaeHHa ayr AAj, 
AA 2 Hcnoab3yiOTca 3a-reM aaa HOBoro onpeaeaeHHa napaMeTpoB op6hth 2e\ A’ b 
cooTBeTCTBHH c npoueaypoH, onncaHHOH Bbime (kommcht. 57). Taxoro poaa yToaHeHHa 
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moxho npoH3BOffHTb HeorpammeHHoe uHcao pa3, noKa b mo«mh c 3KBaHT0M He 6yaeT 
AOCTHrayTO coraacne Meamy BeanmiHaMH 2e, A fl , c ohhoh ctopohh, h aaHHMMH 

HaGjuoneHHH (AA r AX y AAj, AA 2 ) — c «pyroft. B cjiynae op6hth Mapca noTpe6oBaaoa> 
Tpn HTepaiyiOHHHx mara (b Teiccre o6o3HaqaiOTC9 xaK [I], [II], [III]); aaa lOnHTepa 
h CaTypHa OKa3aaocb aocraTOMHo «Byx inaroB (kh.XI, ra.l, 5). 

66. 3»ecb HeTOHHocTb; npaBHJibHoe 3Ha»ieHHe NE = 70;57,48 p h XN = 13;ll,24 p [PA, 
p.491, n.46 ]. 

67. 3»ecb y TeiiSepra (69;6), ho npaBHabHO £e (65;6), hto noaTBepacaaercH 
BHHHC3ieHH9 MH h saHHWMH pyKOnnceii [PA, p.492, n.48]. 

68. IIocKOjibKy (pnc. 10.7) KZ = e ( = 0;32°, AT = e 2 = 0,33°, KA = AAj = 
= 67;50°, to H = AA; = AA, + e, + e 2 = 68;55°. 

69. flyra skjihhthkh TY = AA 2 = AM - AT - YM = AA 2 ~ e 2 ~ e 3 = 93;44°- 
- 0;33 - 0;50° = 92;21°. 

70. Cm. KOMMeHT. 57 h 65. CoraacHO /Ix.TyMepy, kotophh noBTopna BhiHHcaeHHa 
IlTcwieMea, noaaraa AAj = 81;44°, AA 2 = 95;28°, AA ( = 68;55°, AA 2 = 92;21°, napaMeTpia 
2e=ll;50°, TM = 45;28° [PA, p.494, n.50]. 

71. Mcxofla H3 BejiHHHHH 2e = 11 ;50 p h npnH9Tux FlTOjieMeeM 3HaneHHH «yr TM, 
AB h AA, flx.TyMep Karnes KZ = 0;27,49°, AT = 0;26,51 h MY = 0;39,31° [PA, 
p.494, n.51 ]. 

72. TaKHM o6pa30M noayneHH yTOUHeHHiae 3 HaueHHa ayr 3 kjihhthkh ZT = AA^ h 
TY = AAj, Koropbie no3BoaaioT b Tpermi pa3 onpeaeam-b napaMeTpw op&rrbi 2c” h A". 

73. OcHOBHBaacb Ha npHBo«HMHx IlToaeMeeM 3HaneHHax, flac.TyMep Ham on 
2c" = AK = ll;59,50 p h ayra TM = 44;18,45°. Eme o«hh mar nrepauHOHHbix bhhhcjichhh 
H3MeHHT N© Ha BejiHUHHy, MeHbmyio 0;0,30 p , a aoaroTy anorea Ha 0;5°, hto He HMeeT 
npaKTHHecKoro 3Ha<ieHHa [PA, p.494, n.52]. 

74. JJj la npoBepxH 3HaneHHH axcueHTpHCHTeTa h aoaroTH anorea riToaeMeii 
BHHHcaaeT ayra AAj, AA 2 no ayraM AAj, AA 2 b Moaean c 3kb3htom, rae napaMeTpa 
2e h A q paBHaiOTca ToabKO hto noayneHHHM BeaHHHHaM. Haa xaacaoro npoTHBOcroaHHa 

IlToaeMeH HaxoaHT BeannnHy k =1c — 7, rae /c, k — cooTBeTCTBeHHo cpeaHee h BnanMoe 
paccToaHHe ueHTpa annuHiuia OTHOCHTeabHo aHHHH ancua, r\ — ypaBHeHHe, T.e. yroa, 
noa KoropHM 3KcueHTpHCHTeT 2e BHaeH H3 cooTBeTCTByiomeH tohkh ae(t»epeHTa; oTcioaa 
AAi = *1 + K 2’ AX 2 = k 3- k T 

75. Cm. c.326 h kommcht. 55. 

76. Cm. c.326 h kommcht. 55. 

77. 139, Mali 27, 22 h ; cm. kommcht. 54. 

78. Kopotkhh HHTepBaa Mexcay Ha6aroaeHHaMH rapamrapyeT, hto cooTBeTCTByiomHe 
eMy npnpameHHa cpeaHeft aoaroTH h aHOMaann He BHecyT aonoaHHTeabHoii norpemHocni 
b noaoacemie naaHena. 

79. 139, Mail 30, 21 h ; «20-ii rpaayc KaemHeifo — T.e. HHTepBaa ot 19-ro ao 20-ro 
rpaayca BecoB; cpeaHaa aoaroTa CoaHua, coraacHO Ta6anue kh.III, ra.2, b yKa3aHHaii 
MOMeHT (At = 885 y 314 d 9 h ot HaaaabHOH anoxn) A Q = 5;27,31° BaH3HeuoB; npHBeaeHHwe 
b TeKcre cpeaHaa aoaroTa CoaHua h noaoxemie JlyHH no aoaroTe h aHOMaami 
cooTBeTCTByiOT Ha caMOM aeae He 9 h nocae noayaHa, a 8;37 h . FIo-BHaHMOMy, riToaeMeii 
yuHTHBaa 3aecb ypaBHeHHe CoaHua E = -0;23 h OTHOCHTeabHo anoxn (npaBHabHoe 
3HaneHHe E - -0;25,30 h ) [PA, p.499, n.57]. CoraacHO BHmicaeHHHM flac.EpHTTOHa, b 
yKa3aHHHii momcht A rf = 242; 1°; norpemHoCTb H3MepeHH9 aaoHraanii «JIyHa-Mapc» 



608 


flpuJioxeHux 


+0;36°, «JIyHa-Cnmca» — 0;17° [Britton, 1967, p. 146—147 ]. Cm. Taxace [ Newton , 1976, 
p.203; Hbiomon, 1985, c.260 h caea. ]. 

80. 3aecb npeanoaaraeTca A^ = 0° Grpeabua. 

81. 25;30° Ko3epora - 1;36° Grpeabua = 53;54°. 

82. ripnpameHna cpejHeft aoaroTH h aHOMannn Mapca 3a HHTepBaa 2 d 23 h (TaBanuH 
kh.IX, ra.4) MeHbiue yKa3aHHHx nroaeMeeM: AA = 1;33,1°, A a = 1;21,55°; no-BHaHMOMy, 
riTOjieMCH ncnojib30Baji 3jecb 6oaee xopotxhh HHTepBaa. Flo 3T0My noBoay O.Heftrefiayap 
3aMeqaeT: «3to oahh H3 mhoihx cayqaeB, xoraa qpe3MepHO HeroqHHe jaHHue 
ncnojib3yiOTca b pacqeTax ana nOBwuieHHa tomhocth. yxa3aHHoe pacxoacaeHHe, oaHaxo, 
He BJiHaeT Ha kohchhhh pe3yjibTar» [HAMA, p.180, n.10]. 

83. 3aaaaa, t3kmm o6pa30M, cbojihtch k caeayiomeMy: onpeaeaHTb paanyc annuHxaa 
r no othouichhio k paanycy aecJiepeHTa 2 R = 120p, earn H3BecTHO, hto b momcht 
Ha6jnojeHna t (139, Mail 30, 21 h ) npn ycraHOBaeHH hx 3HaqeHnax napaMeTpoB op6hth 
Mapca (2e = 12 p ; A = 115;30°) cpeanee paccroaHHe ueHTpa anmiHKjia orHoCHTeabHo 
anorca = AZB = 137; 11°; aHOMaana a = HBN = 172;46°; BHaHMoe noaoaceHHe 
njiaHCTbi OTHOCHTejibHO nepnrea TEB = 180° - (A rf — A fl ) = 53;54°. IIoapo6Hee o bhuhc- 
jiHTcjibHOii npoueaype nroaeMea cm. [HAMA, p. 179—180; SA, 1974, p.283-286]. 

84. Ha6aioaaaocb coejnHeHne Mapca h p Sco. npHBeaeHHhie nroaeMeeM gaTH no 
xaaeHaapio flHOHHCHa h no ape Ha6oHaccapa npoTHBOpeqaT apyr apyry. CoraacHO 
pcKOHCTpyKUHH A.Eexa, 25 aflroHa b 15 roay apa flHOHHCHa aoaacHO cooTBeTCTBOBaTb 
19/20 aropa no crnneTCKOMy xaaeHaapio; Bee aaabHettuiHe BwqHcaeHHa nroaeMea, 
oaHaxo, ocHOBbiBaiOTca Ha aaTe 20/21 am pa (-271, aHBapb 18). B cbh3h c 3thm A.Bex 
h Bcaea 3a hhm K.MaHHunyc McnpaB.iaioT coMHHTeabHyio aaTy Ha 26 AflroHa, hto6h 
corvrcacOBaTb ee c pexoHCTpyxuHeH xaaeHaapa Ahohhchh. OaHaxo P.HbiOTOH 3aMerHa, 
hto b yxa3aHHbiii nroaeMeeM momcht (yTpo 18 aHBapa) naaHeTa Mapc naxoanaacb Ha 
paccTOHHHH okojio 50' ot p Sco, mto Bpaa aw bo3moxho cuHTaTb xacaHHeM; xacaHHe 
Ha caMOM acae hmc/io Mecro Ha aBa aHa paHbiue, yTpoM 16 aHBapa [Newton, 1976, 
p.203-204; Hbiomon, 1985; c.312, kommcht. 3]. AHaaorwqHHe Buquc/ienwa BHnoaHHa 
TaK*e KD.A.3aBeHaraH, kotopwh noxa3aa, 4 to coeanHeHHe Mapca h ft Sco b 
flCiicTBHTeabHOCTH hm&to Mecro He 18, a 16 aHBapa b 16 h ; BeqepoM roro xe aHa Mapc 
hc Mor Ha6aioaaTbca, nocxoabxy HaxoaHJica HHjxe jihhhh ropH30HTa, a Ha paccBeTe 
17 aHBapa era paccroaHHe x Bocroxy OTHocHTeabHo /3 Sco cocraBaaao oxoao 17'. 
OcHOBbiBaacb Ha sthx aaHHbix, IO.A.3aBeHarHH noaaraeT, hto nroaeMeii b aaHHOM 
cayqae aonycma ouin6xy npn nepecuere npaBHabHoii aaTH no xaaeHaapio Ahohhchh 
( 25 AiiroHa) b erHneTcxHfi xaaeHaapb. npHBeaeimyio b «AabMarecre» aaTy 20/21 Arapa 
Heo6xoaHMO nooTOMy ncnpasHTb Ha 19/20 ATHpa. 17pH otom mh noayuHM, c oaHoii 
cropoHbi, ayauiee coraacoBaHne c aaHHHMH coBpeMeHHwx BH*mcaeHHH, a c apyroii — 
noaHoe cootbctctbhc Meacay pexoHcrpyHpoBaHHHMH h npHBeaeHHHMH b Texcre aaTaMH 
Ha6aioaeHHH no xaaeHaapio ^HOHHCHa (qacrHoe coo6meHHe). ApryMeHTaana K).A.3aBe- 
HarnHa npeacraBaaeTca HaM aocTaronHo ySeaHTeabHon; t3xhm o6pa30M, ronHaa aaTa 
Ha6aioaeHHH: -271, aHBapb 17, ~6 h . 

85. Yxa3aHHOMy MOMeHTy (At = 4 y 79 d 18 h or HaqaabHoil anoxH) cooTBeTCTByeT no 
Ta6anuaM xh.III, ra.2 A Q = 23;52,13° CxopnHOHa. 

86. B xaTaaore 3Be3aa N?1 b C03Be3aHH CxopnHOHa (A = 61/3° CxopnnoHa). 

87. 3aaaaa MoaceT 6biTb ccJxipMyaHpoBaHa caeayiomHM o6pa30M: onpeaeaHTb cpeaHioio 
annuHxaHqecxyio aHOMaanio naaHeTH (a = HB©) , ecan b momcht Ha6aioaeHHH t 
H3BecTHbi (npn ycraHOBaeHHbix napaMeTpax op6hth) bhahmoc paccroaHHe naaHeTH 
(k = AE© = 100;50°) h cpeaHee paccroaHHe CoaHpa (A Q - A q = AEA = 182;29°) 
OTHocHTeabHO aHHHH ancna. CpenHaa cxopocrb aHOMaann onpeaeaaeTca OTCioaa coraacHo 
(JxipMyae 
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Aa ^2 _ 

w * At t 2 - fj ' 
rioflpo6Hee cm. [HAMA, p. 180-182 ] x 

88. riocKOJibicy BAM = BAS + SAM = 67;4° + 180° = 247;4°. 

89. CyMMapHaa norpemHOCTb OKpyraeHHa cocraBJiaeT 3«ecb okojio 0;3°; npaBHJibHoe 
3Ha«ieHHe BZA = 72;43,50°. IIorpeinHOCTb BJiHaex Ha kohchhuh pe3ynbTaT [PA, p.504, 
n.65 ]. 

90. 21;25° PaKa + 72;47° = 4;12° BecoB. 

91. flaa BepxHHx miaHer BbrnojiHae-rca coothomchh e a + ic = y, cm. kommcht. 46. 

92. Ilojiy«iaiomeec9 Ha ochobc sthx aaHHbix cpe«HecyTO«iHoe aBHxeHHe Mapca no 

aHOMajiHH 


Aa _ 192 x 360° + 61;43° 
” 410 x 365 d + 231%“ 


69181;43° 
149881;40 d 


= 0:27,41,40,19,28,7... °/d 


He cooTBeTCTByeT BeaHHHHe, Hcnojib 3 yeMOH b Ta 6 jiHuax cpeaHHx hbhjkchhh (kh.IX, 
tji. 4 ), o> a = 0 : 27 , 41 , 40 , 19 , 20 , 58 °/d. BhiHHcaHTeabHaa npoueaypa, paccMorpemiaa b 
KOMMeHT. 19 k kh.IX, TaKxe He npHBo«HT 3«ecb k nojioxcHTejibHoMy pe3yjibTaTy. B 
caMOM aeae, nraaeMeii, no-BH«HMOMy, 3 Haji caeayiomee npH 6 jiH*eHHoe cooTHomeHHe: 
37 o 6 pameHHii Mapca no aHOM&raH (Aa = 37 x 360 °) cooTBercTByiOT 79 cojihcmhum 
roaaM (79 x 365 ; 14 , 48 d ). Ero co 6 crBeHHhie Ha 6 aio«eHH 9 , o«HaKo, npwBoaaT k cootho- 
meHHio (69181 ; 43 ° -* 149881 ; 40 d ), Ha ochob 3 hhh xoToporo BejimHHa npoMexynca aaa 
coBepineHHfl 37 oOoporoB no aHOMaann 


,. _ (37 x 360°) x 149881 ;40 d 
-65T8IT43 5 - 


= 28857;41 d 


(HHTepBan At = 28857;53 d , b kh.IX, m.3 HcnpaBaeH flx.TyMepoM Ha 28 857;43 d [PA, 
p.424, n.26]), h orcioaa bcjiuhuhsl cpeaHeH cKopocra 


= Aa = 37 x 360° 
““ A * 28857,-41 d 


0;27,41,40,18,39,12 °/d; 


3 Ta BejiHHHHa He cornacyerca c t 36 jihmhoh eipe b 6 ojibmeft creneHH, aeM HaitgeHHaa 
Bbirne. 

To«iHoe uH(J)poBoe coBnaaeHHe «o nooie«Hero inecTHaecaTepHHHoro pa 3 pswa npn 
onpeaejieHHH a> Mapca nonyaeHO H.Pojihhcom [Rawlins, 1987 ]. npeaaoxeHHaa hm 
BHHH caHTeabHaa nponenypa, oflHaKo, HMeeT, Ha Ham B3raaa, cepbe 3 Hbie HeflocraTKH. 
Pojihhc npeanojraraeT, mto b ochobc onpeaeaeHHa a> nexaT caeayiomHe Tpn 
3 MnHpnqecKHx cooTHomeHHa: a) 303 cHHoaHMecKHx o 6 opoTa nnaHeTn = 647 CHflepn- 
qecKHM roaaM = 23632 l d ; 6 ) hhcjio reaHoneHTpHaecKHx oOoporoB nnaHena = mhcjio 
cojiHeHHhix rozioB - qncao CHHO«HHecKHx o 6 opotob; b) 35 999 CHuepHMecKHx ro- 
«ob = 36 000 TponHMecKHx ronoB. He cymecTByeT, o«HaKo, cBMaeTeabcre b noab 3 y toto, 

HTO 3TH COOTHOmeHHa neHCTBHTevlbHO 6vum H3BeCTHbI B3BHJI0HCKHM HJIH rpeMeCKHM 

acTpoHOMaM (HcmnoHeHHe cocraBJiaeT ToabKo coomomeHHe b), ho h oho b aHTHHHoft 
acrpoHOMHH hochjio HHyio <Jx>pMy). IlpH onpezieaeHHH co a Mapca Pobkhc aeaaeT camnKOM 
MHoro npoH 3 BOJibHnx aonymeHHH, noaTOMy coBnaaeHne noayneHHOH hm BeaHHHHM c 
BeanHHHOH, Hcnoab 3 yeMOH b Ta 6 anuax riToaeMea, Heab 39 paccMaTpHBaTb b aaHHOM 
cayaae KaK CBHaeTeabCTBo npaBmibHOcm npHHHToft BbiHHcaHTeabHOii npoueaypn. 

93 . IlpoMexyTKy At = 475 y 79 d 18 h cooTBeTCTBy iot AA rf = 180 ; 38 , 43 °, Aa = 
= 142 ; 28 , 27 ° (kh.IX, ra. 4 ); hto 6 h noaywHTb BeanHHHH, yKa 3 aHHHe IlToaeMeeM, 
Heo 6 xoaHMO yuecTb npnpameHHe aoaroTbi h 3 hom 3 jihh eipe npH< 5 aH 3 HTeabHo 3 a nonnaca. 
npHHHHbi HecoBnaaeHHH HeacHbi [HA II, 203 ; PA, p. 505 , n. 67 ]. 


20 K. riTOJieMeft 
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KHHrA OflHHHAflUATAfl 

1. MeTOflHKa onpeaeaeHHa 3Kci;eHTpHCHTera 2e h aoaroTH anorea A op 6 hth lOnm-epa 
aHajiorHUHa Hcnoab3yeMoii b tcophh Mapca (kh.X, tji.7) h OTaHuaeroa ot Hee TOJibKo 
TeM, uro b aaHHOM caynae aocrarouHO jByx HTepaitHOHHiax rnaroB. OopMyanpoBKy 
3aaauH h onncaHHe BwHHcaHTeabHOH npouejypbi cm. b kommcht. 51 kh.X. 

2. 133, Mail 17, 23 h ; Aj = 233,;11°; jpia = 879 y 300 d ll h onpeaeaeHHaa no Ta6jim;aM 
kh.IX, tji. 4 cpeflHaa aoaroTa lOnHTepa Aj = 233; 12,11". 

3. 136, aBrycr 31, 22 h ; A 2 = 337;54”; aaa < 2 = 883 y 42 d 10 h X 2 = 337;52,43°. 

4. 137, 0KTa6pb 8, 5 h ; A 3 = 14;23". fljia < 3 = 884 y 79 d 17 h \ = 14;23,30". Ah 3 jih 3 
Tpex npHBejeHHwx Ha6aioaeHHH cpeaHHx npoTHBocroaHHii cm. b [Czwalina, 1958, 
p.299-300; Hbtomoh, 1985, c.309 h caea.; Newton, 1982, p.142-144 ]. 

5. TaxHM o6pa30M, np« onpeaeaeHHH napaMeTpoB op 6 hth IOnnTepa 2e h A HCxojHbie 
BejiHHHHu npHpameHHH hcthhhoh h cpeaHeii aojiroTbi cocraBjiaioT AAj = 104;43°, 
AA 2 = 36;29°, AA, = 99;55", aX 2 = 33;26". 

6. IIocKOJibKy EBH = BAT - BEI\ 

7. AAj + AA 2 = 104;43" + 36;29" = 141;12". 

8. AAj + AA 2 = 99:55" + 33;26° = 133;21". 

9. EAZ = 2 x 180" - AEA - AAE = 360" - (133;21° + 77;36") = 149;3" 

(nojioBHHHMx rpaaycoB). 

10. 174;6" - 40;45" + 133;21". 

11. EA-Ar = AA-AM [Eeiaiud, III, 35]. 

12. AK 2 = AA-AM+ AK 2 [ Eeruiud, II, 5]. 

13. B&nHHHHa AK onpeaeaeHa npH6aHxeHHo, Tax xax b npou,ecce bhhhcjichhh 
H eoaHOKpaTHo HMeao MecTO oxpyraeHHe; 6oaee TOHHoe 3HaneHne AK = 5;20 p [PA, 
p.509, n.2]. 

14. HaKonHBinaaca norpeinHocrb oxpyraeHHa npHBoaHT k 3HaHHTeabHOH norpeinHocTH 
b onpeaeaeHHH ay™ Mr; npaBHJibHoe 3Ha<ieHHe Mr = 32;21° [PA, p.510, n.3]. 

15. Bbi6op npoTHBocToaHHH b 6 jih 3 h jihhhh ancHa xpaiiHe HeBuroaeH aaa (pHKcaiiHH 
pa3JiHHHa Me*ay npocroii axcueHTpHHecxoii Moaeawo h Moaeabio c 3 kb3htom; c 3toh 
tohkh 3peHHa npoTHBocToaHHa aoaxHH pacnoaaraTbca b oKTaHTax, xax sto HMeeT Mecro 
npw onpeaeaeHHH napaMerpoB op6irrbi Mapca. 

16. Iloapo6Hee o nepexoae k Moaean c axBaHTOM cm. xommcht. 65 k kh.X. 

17. y TeftOepra [Hei II 371] omH6xa b nepTexe: coeaHHeHo AE BMecro AB h 
BM ecTo A HaneuaTaHo A. rioxoxaa oinH6Ka HMeeT Mecro Taxxe b qeprexe [Hei II, 
373] (pnc.11.5). HcnpaBaeHHe MaHHunyca [HA II, 211, 213]. 

18. CooTBeTCTByer^ ayre BM Ha jjhc. 11.2. 

19. IIocKOJibKy BEE = 0EE - SBE. 

20. IlocKoabKy TEE = EE0 - El'S. 

21. Rax eaiH 6 h anmiKKa Haxoanaca Ha axBaHTe; b stom cayuae opOrn-a 
ynoao6aaeTca npocroMy axcijeHTpy. nroaeMeii, t3khm o6pa30M, nepexoaHT xo BropoMy 
HTepaiyioHHOMy mary, noaaraa AAj = 104;39", AA 2 = 36;37". 

22. Caeaya BbumcaHTeabHOH npoueaype, H3aoxeHHoii b nyHKTax [A], [B], [C]. 

23. A HMeHHO, ayraM e ( , e 2 , « 3 axannTHKH Mexay HanpaBaeHHaMH H3 E Ha toukh 
aecJjepeHTa h cooTBeTcrayionme tohkh aKBawra, onpeaeaeHHHM b nyHKTax [D.l], [D.2], 
[D.3] aaa Tpex npoTHBocroaHHii. TpeTHH HTepaimoHHHH mar H3MeHaer sKcnem-pHcm-er 
Ha BeaHHHHy, MeHbmyio 0;l p , h noaoxeHHe aHHHH ancna Ha 0;10" [PA, p.515, n.8]. 

24. IlocKoabKy AH = VaA 2 - AH 2 . 
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25. IlocKO/ibKy AEA = AZA - EAZ. 

26. Cm. nyHKT [G.l]. 

27. 180° - (3;6° + 72; 11°) = 104;43°, cm. Taxace c.340. 

28. Cm. c.340. 

29. y reft6epra onm6xa b aepTeace [Hei II, 381 ]: ouih6ohho coeaHHeHH A h T 
bmccto E h T. HcnpaBaeHo MaHHunycoM [HA II, 220]. 

30. 137, oKTaOpb^; 5 h , cm. c.340 h kommcht. 4 k otoh kh. 

31. a = 180° + E?Z = 182;47°. 

32. 139, Hiojib 11; 5 h ; ana t = 885 y 355 d 17 h , cornacHO Ta6nHnaM kh.III, ra.2, 
X Q = = 16; 11,2° Paica; «BTopoft rpaayc 0bh3» — HHTepBan ot KOHua 1-ro ao KOHi;a 
2-ro rpaayca 0 bh 3; onopHaa 3Be3«a — Anbae6apaH (Nel4 b co3Be33HH Tenbna; 
KOopaHHaTbi: A = 12^3 Tenbna, /3 = - 5V6). CornacHO flac.BpHTTOHy, b yxa3aHHHH 
momcht aonroTa Ajibae6apaHa A = 43;52°, aonnyra lOnirrepa A % = 76;34°; HCTHHHaa 
flcviroTa JlyHH A^ = 75;38°; uemp JlyHH, tbkhm o6pa30M, no aonroTe He aocniran 
lOnHTepa; xpaii nyHHoro a«CKa Haxoannca raacHee nnaHeTH [Britton, 1967, p.147—148 ]. 

33. KoopflHHaTH JlyHH onpeaeneHH npaBHjibHO ana MOMem-a 4;42 h nocne nonyHoan; 
no-BHflHMOMy, HmneMeH 3«ecb ymiTHBan ypaBHCHHC BpeMeHH oTHocnreabHo anoxn; 
aHajiorHaHyio cHTyaunw cm. Ha c.335 h b kommcht. 79 x kh.X [PA, p.520, n.12], 

34. B yKa3aHHHH MOMeHT Ta6jiHu,H IlToneMea aaiOT A ff = 9; 10,47° BnH3HeuoB, 
a = 272; 13,39°, SJ = 231;8,44; fl € = -2;40°, A^ = 14;50,20° BnH3HeuoB; b momcht 

Ha6nioaeHHH JlyHa Haxoannacb k BOCTOKy ot Mepn«HaHa, no3TOMy bhshmoc nonoaceHHe 
JlyHH CflBHHyro BCneaCTBHe napannaxca b HanpaBji chhh nocneaOBaTenbHOCTH 3H3kob 
OTHOCHTejibHo HCTHHHoro nonoaceHHa [HA II, 220-221, Anm. c), a) 409, Anm. 8]. B 
momcht Ha6nioaCHHa, cornacHO nToneMew, aonr-OTa lOnHTepa h BHflHMaa aonroTa u,CHTpa 
JlyHH coBnaaaiOT. 

35. Ecjih npeHefipeab ypaBHeHHeM BpeMeHH OTHocHTenbHO anoxn (kommcht. 33). 
flna At = l y 276 d AA = 53;16,52°, A a = 218;30,37 > ; yaeT ypaBHeHHa BpeMeHH aaeT 
A5 = 218;30° [PA, p.520, n.13]. 

36. nonoaceHHe anorea He H3MeHHnocb, nocxonbxy npeueccHOHHHM aBHacemieM 3a 
ana roaa mojkho npeHe6peab. 

37. Phc. 10.17. 3aaaaa, pemaeMaa b Hacroameii rnaBe, b ueaoM 3KBHBaneHTHa 

paCCMOTpeHHOH B KH.X, 171.8, CM. KOMMCHT. 83 K KH.X. /v /v 

38. yro/i BEr — bhcihhhO ana TpeyronbHHxa BEZ, orcioaa BEr = BZT + EBZ. 

39. BEK = KEr - BEr. 

40. BHHHOieHHH npoH3BeaeHH hctohho; cornacHO flac.TyMepy, npaBHJibHoe 3HaaeHHe 
r = 11 ;38 p . PacxoacaeHHe He aBnaerca npeHefipeacHMo MaaHM; He BH3HBaeT, oaHaxo, 
coMHeHHa, hto IlToaeMeH b aaHHOM cayaae crpeMHaca noayaHTb xpyraoe ancao [PA, 
p.522, n.15]. 

41. -240, ceHTa6pb 4,6 h ; onopHaa 3Be3aa — 6 Cnc (Nq5 b co3Be3flHH Paxa; 
KOopaHHaTH A = 101/3° PaKa, /3 = - 1/6°); aaa t = 506 y 316 d 18 h , coraacHO Ta6nHu;e kh.III, 
ra.2, A Q = 9;55,32° fleBH [HA II, 223, Anm. a); Hb/omon, 1985, c.312; Newton, 1982, 
p.144—145 ]. no coBpeMeHHHM BHancaeHHaM b yK33aHHHH nToaeMeeM momcht lOmrrep 
HaxoflHaca Ha 1/4 ° k ceBepy ot <5 Cnc [PA, p.522, n.16; p.658]. 

42. JloaroTH b xaTaaore othochtch k 885 r. apH Ha6oHaccapa; orcioaa npoMeacyrox 
Meacay momchtom Ha6aioaeHHH h HaaaabHoft anoxoft 885 — 507 = 378. npaBHabHee, 
oaHaxo, 6yaeT 377, nocxoabxy Ha6aioaeHHe BHnoaHeHO b 11-m Mecape erHnercxoro roaa 
[PA, p.522, n.17]. 

43. Phc. 10.18 h kommcht. 87 k kh.X. 

44. Kax BHemHHH yroa aaa TpeyronbHHxa BZA. 

45. noapa3yMeBaeTca ^cooTHoine h He ^(HB0 + BZT + 180°) - 360° = HB0 - 
- AZB = AEA, orcioaa HB0 = AEA + AZB = 77;2°. B npeaHaymnx BnaHCaeHHax 
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coaepxHTca Hecxoabxo oiuh6ok, aacrHHHo KOMneHCHpyiomHx apyr apyra; npaBiuibHoe 
3Ha L ieHHC 77;0° [PA, p.524, n.19]. 

46. Kh.XI, ra.l, c.348. 

47. HHTepBaji Mexay HafiaioaeHHaMH A t_= 377 x 365 d + 128 d — l h = 137732;57,30 d , 
cooTBeTCTByiomee npHpameHHe aHOMaaira A a = 345 x 360° + 105; 45° = 124305; 45°, ot- 
cioaa cpeaHaa CKopocrh aBHxeHHa no aHOMaaHH 

co = ^t = 0,9025177428 °/d = 0;54,9,2,45,8,48... °/d. 
a At 

B Tafiamjax cpeaHHx aBHxeHHft (kh.IX, ra.4), oanaxo, Hcnoab3yeTca apyraa BeaHHHHa 
(co = 0;54,9,2,46,26,0°/d). BbiaHcaHTeabHaa npoueaypa, paccMOTpeHHaa b kommcht. 19 
k kh.IX, b aaHHOM cayaae He aaer noaoacHTeabHoro pe3yabTaTa. Iloayaaiomaaca c ee 
noMombio BejiHHHHa (co a = 0;54,9,2,42,55,52...°/d) oTanaaeTca ot ripHHaToft b Tafiamjax 
enie b fioabineft creneHH, aeM noayaeHHaa Ha ochobc HafiaioaeHHii IlToaeMea [PA, 
p.669-671 ]. fl.Pojnmc 3aMenui, aro Tafia mawe 3HaaeHHe co a c tohhoctwo ao 5-ro 

mecTHaecsrrepiPfflDro 3HaKa noaynaerca npn ae/ietum 23400“(65 x 360°) Ha 25927 d * 37/225 
(71 Tpon. roa — 4 5 /6°); hch3bcctho, oaHaxo, npHMeHaa an na caMOM aeae npn 
onpeaeaeHHH co IlToaeMeit TaKoe HHcaoBoe oTHomeHHe h ecaw — aa, to k3khm ofipa30M 
oho fibiao hm noayaeHO [Rawlins, 1987, p.239, n.27]. 

48. Peab HaeT o Ha6awaeHHH lOnHTepa yTpoM c 17-ro Ha 18-e ancao Mecaua 
onH(J)H 507 r. apn HafioHaccapa; cm. c.349-350 h kommcht. 41. 

49. X = 285;41, a = 77;2°. 

50. IlonpaBKa 3a npeueccHW 3a HHTepBaa A( = 507 y cocTaBaaeT OKoao 5;4°; b 
MOMeHT HafiawaeHHa X a = 7; 13° fleBbi, OTCioaa aoaroTa anorea b HaaaabHyio anoxy 
7;13° - 5;4° = 2;9° fleBH. 

51. MeroaHKa onpeaeaeHHa napaMeTpoB opfiHThi CaTypHa aHaaorHMHa Hcnoab3yeMoft 
b TeopHH Mapca (kh.X, ra.7) h lOnHTepa (kh.XI, ra.l); cm. Taxxe kommcht. 51 kh.X. 

52. 127, MapT 26, 18 h ; Aj = 181; 13°; aJia t { = 873 y 246 d 6 h , coraacHo TafiaHue kh.III, 
ra.2, X 0 = 1; 12,54°. 

53. 133, raoHb 3, 16 h ; X 2 = 249;40°; aaa t 2 = 879 y 317 d 4 h X 0 = 9;39,16° BaHSHeuoB. 

54. 136, Hioab 8, O* 1 ; X 3 = 284;14°; aaa t 3 = 882 y 353 d 0 h TafiaHiya kh.III, ra.2 aaiOT 
X Q = 11;14,38° Paxa. AHaaH3 Tpex npuBeaeHHux Ha6awaeHHft cpeaHHx npoTHBOcrosHHH 
cm. b [Czwalina, 1958, p.296-299; Hbrnmon, 1985, c.309 h caea.; Newton, 1976]. 

55. TaxHM ofipa30M, b aaHHOM cayaae A< ( = 6 y 70 d 22 h , A t 2 = 3 y 35 d 20 h h cootbct- 
CTByioniHe BeaHMHHbi AAj= 68;27°, AA 2 = 34;34°, AAj = 75;43°, AA 2 = 37;52°. Cm. 
KOMMCHT. 51 K KH.X. 

56. Phc. 10.8 H 11.1. 

57. IlocKoabKy EBH = BAr - BET. 

58. Jlyra axamiTHKH ABr = AAj + AA 2 = 103; 1°. 

59. Jlyra Ha axcueHTpe ABr = AAj + AA 2 = 113;35°. 

60. ZAE = AAE = AAr - AET. 

61. 3aecb h aaaee y Teftfiepra [Hei II 396, 10] ctoht 99;43 p , oaHaxo pacMCThi 
aaiOT 99;23 p — ancao, BCTpeaaioiueeca TaKxe b nepeBoae «AabMarecra» Ha aaTHHCKHii 
H3biK Tepapao KpeMOHCxoro [PA, p.527, n.24]. 

62. EA Ar = AA-AM [Eetcjiud, III, 35]. 

63. AA-AM+ AK 2 = AK 2 [Eetuiud, II, 5]. 
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64. Bean4HHa 3xcueHTpncnTeTa onpeaeaeHa hctoijho; npaBiuibHoe 3Ha4eHHe AK = 
= 7;3,33 p [PA, p.528, n.25J. 

65. 3aecb TaKace cyMMapHaa norpeuiHOCTb BbmHcaeHHii IlToaeMea aocraraeT 
cymeCTBCHHOM BcaMqMHbi; npaBHabHoe 3HaaeHHe EM = 38; 1 [PA, p.529, n.26[. 


66. 180° - (Is - EM) = TA. 

67. Peab MaeT 06 3KBaHTe; noapo6Hee o nepexoae ot npeaBapwreabHOH MoaeaH 

npocToro OKCUCHTpa k Moaeaw c 3 kb 3 htom cm. kommcht. 65 kh.X. ^ ^ 

68. Yroji EA© — bhcuihuh aaa TpeyroabHHKa AEE, nosTOMy AEE = EA0 - 

- EE0. 

69. AA' = 9; 46° CTpeabua — 1 ;4° BecoB = 68; 42°. 

70. AA^ = 14;24° Ko3epora — 9;46° CTpeabua = 34;38°. 

71. Pe4b uacT o ayrax cpeaHero paccroaHHa 7c ueirrpa anHUHKaa ot anorea. 

72. yTBepacaaeTca, 4 to TpeTHii HTepauHOHHbiH uiar He h3mchht cymecTBeHHO 
napaMCTpw op6nTbi [PA, p.534, n.28]. 

73. MMCCTCa B BHgy 3KB3HT. ^ ^ 

74. nocKoabxy AZA — bhcujhmh yroa aaa TpeyroabHHKa EAZ, AEA — AZA — 

- EAZ. 

75. C.352. 

76. y reM6cpra |Hei II 411, 22] ctoht 11; 10, oaHaKO BbmHcaeHHa aaioT 11 ; 1 — 
MMcao, BCTpeaaioiueeca Taxace b apaficxHx pyxonHcax [PA, p.537, n.29[. 

77. C.352. 

78. C.357, 359. 

79. 136, Mioab 8; 0 h ; c.352 m kommcht. 5. 

80. McToaHKa onpeacaeHHa paanyca anwuHKaa r aHaaoniHHa Hcnoab3yeMOH b TeopHH 
Mapca (kh.X, ra.8) m lOnHTepa (kh.XI, ra.2). 

81. 138, acxa6pb 22, 20 h ; «nocaeaHHft rpaayc Obh3» — T.e. HHTepBaa ot KOHua 

29-ro ao KOHua 30-ro rpaaycoB OBHa; aaa t = 885 y l 15 d 8 h Ta6aHuu kh.III, ra.2 aaioT 
X 0 = 28;41,14° CTpeabua; onopHaa 3Be3aa — Aabae6apaH (Nel4 b co3Be3ann Teabua, 
A = 12V 3 ° Teabua, /3 = -5 1 /5°); no onpeaeaeHHio JI^.BpHTTOHa, CaTypH b yxa3aHHbiH 
riToacMCCM momcht MMca KoopaHHaTbi: BHaHMaa aoaroTa A^ = 310;27°, = -1;25°; 

KoopanHaTbi uCHTpa JlyHbi c yaeTOM pecJjpaxuHH A^ = 310;33°, y3 t = —1;29°. CaeaoBa- 
TeabHO, b yKa3aHHbiH riToacMeeM momcht CaTypH 6wa nOKpwT JlyHoii. flaHHbie PlToaeMea 
o paccroHHMHx «JIyHa-CaTypH» h «JIyHa-Aabae6apaH» oncHb xopouio coraacyiorca c 
pc3yabTaTaMM BbmMcacHHH aaa 19 h [ Britton , 1967, p.139—142 ], a Taxace [HA II, 
428-429, Anm. 22.1|. 

82. He BnoaHe acHO, aaa Kaxoro MOMeHTa BbiHHcaeHbi yKa3aHHbie BeannuHtj. 
CoraacHO flac.TyMcpy, 3aecb ypaBHeHHe BpeMeHH OTHOCHTeabHO anoxH E = — 133V; 
cootbctctbchho cpcaHMC noaoateHHa JlyHbi KaK 6yaTO BbiHHcaeHbi aaa t = 7;50 h nocae 
noayaHa, a hc aaa 8 h , oaHaKO HCTHHHaa aoarora cauuiKOM Bcauxa. flac.TyMep Hauiea 


7;50 h 8 h 

308;52° 308;58° 

a<[ 174; 15° 174;20° 

X<L 309; 29° 309;35° 


IlToaeMefl 
308;55° 
174; 15° 
309;40° 


riapaaaaxc no aoarcrre, coraacHO Ta6anuaM kh.V, ra.18, p^ = — 11/4 0 (tckct: —1;6°) 
| PA, p.538, n.31 ], a Taxace [HA II, 410, Anm. 8]. 

83. 136, moab 8, c.352 h kommcht. 54 k 3toh kh. 

84. CooTBCTCTBeH ho 1c = 56;30° + 30;3° = 86;33° h cc = 174;44° + 134;24° = 309;8°. 

85. Phc. 11.21 noao6eH pnc. 10.17 h pac. 11.10, Hcnoab3yeMbiM cootbctctbchho b 
Tcopnax Mapca h lOnHTepa. 
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86. AEB = AZB - EBZ. 

87. KEB = AEB - AEK. 

88. fl^ra HK = 360° - 309;8° = 50;2°. 

89. BKN = 0BK - KEB. 

90. -228, MapT 1, 18 h ; «3Be3aa Ha ioxhom naene fleBu» — y Vir (Ne7 b co3Be3ann 
fleBhi; KoopaHHaThi X = 13Vfe fleBH, /S = +25/6°)', «Ha 2 najibua HH*e» — T.e. MXHee 
Ha 0;10°; aJia l = 518 y 133 d 6 h xa6anubi kh.III, ra.2 aaiOT X Q = 6;8,50° Ph6, hjix 7 h : 
X Q = 6;11,17° Pbi6 [HA II, 247, Anm. a)]. AHa.in3 Ha6aioaeHHa cm. b [Hbtomon, 1985, 
c.312, Newton , 1976, p.719]. 

91. IlpeaeccHOHHoe CMemeHae co CKopocrbio 1° b 100 jict 3a 366 aeT paBHO 
OTCKwa acuiroTa 3Be3aw X = 1314° ZleBbi — 3^3° = 91/2° fleBhi. 

92. C.359. 

93. MeToaHKa onpeaejieHHB cpeaHeft CKopocra aBHaceHna no aHOMajinn aHaaormiHa 
ncno/ib3yeMoii b TeopHH Mapca (kh.X, ra.9) h lOnHTepa (kh.XI, ra.3), cm. kommcht. 87 
K KH.X. 

94. Phc. 11.22 noao6eH phc. 10.18 h phc. 11.11; njiaHera HaxoaHTca b 0; 
0B II EA; E0N II AS; AM h SNB nepneHaHKyaapHhi k AS h EN; ZK X AB. 

95. AZB = BAZ + ABZ KaK bhoiihhh aJia TpeyroabHHKa BAZ. 

96. 19;20° CKopnnoHa + 283;33° = 2;53“ fleBu. 

97. IlocKo^bKy a + k — y; kommcht. 46 k kh.X. ToHHbie bbihhcjichhh aaiOT 
5= 183; 16° [PA, p.543, n.36]. 

98. CoraacHO IlToaeMeK), 3a npoMexy-rOK bpcmchh At - 364 x 365 d + 219;45 d = 
= 133 079;45 d cpeaHaa aHOMaana H3MeHHaacb Ha BCJiHHHHy Aa = 351 x 360° + 
+ 351;27° = 126 711 ;27°, oTcioaa cpeaHaa acopocTb aBHacemia no aHOMajnm o> a = 

= = 0;57,7,43,41,44,18 °/d, oaHaKo b kh.IX, rvi.3 h Ta6anaax cpeflHHx aBnaceHHH 

naaHer kh.IX, ra.4 Hcnoab3yeTca apyraa BeaHHHHa: a> a = 0;57,7,43,41,43,40 °/d. 
Ta6nHMHoe 3HaneHHe a> CaTypna c TOHHOCTbfo ao nocaeaHero mecxnaecaTepHMHoro 
3HaKa noaynaeTca Ha ochobc npoueaypw, H3aoxeHHoft b kommcht. 19 k kh.IX. 

99. y reii6epra npHHaTa BeaHHHHa 216;9° [Hei II 425, 14], oflHaKO aoaxHO 6biTb 
216;10°. IIocjieaHee Hncao BCTpenaeTca b psae pyKonaceft, oho noflTBep^aaeTca Taxxe 
npHBcacHHOii hh*c BejiHHHHoft 26;43°, 3a<t>nKCHpoBaHHOH t3kxc b TaOnnuax kh.IX, ra.4. 
IlToneMeM, BepoaTHO, aonycTHJi 3aecb He6oabmyio BHHHcaHTeabHyio omn6Ky [HAMA, 
p.182, n.15; PA, p.543, n.39]. 

100. Bo BpeMa npoTHBOcroaHHa [3] anoreii hmm aoaroTy 19;20° OKopnnoHa (362); 
npeueccHOHHoe CMemeHHe 3a 518 V3 ae t co CKopocrbio 1° b 100 aeT paBHO 5; 11°; 
BbiHHTaa, HaxoanM b HaaaabHyio anoxy X a = 14;9° CxopnaoHa; pacxoxaeHHe c tckctom 
M oaccT 6biTb o&bacHeHO oKpyraeHHeM nan aonymeHHOH onni6Koii [PA, p.544, n.40]. 

101. flo chx nop onpeaeaaaHCb cpeaHHe noao*eHna naaHer no Ha6aioaeHHbiM 
BHaHMbiM noao*eHH3M; Tenepb pgmaerca o6paTHaa 3aaaaa: no h3bccthhm cpeaHHM 
noaoxeHHHM (ic = AZB h a = HBK, puc. 11.23) h npHHSTMM napaMerpaM op6hth 
aoaxHo 6biTb bhh wcae ho BnanMoe noaoxeHHe oraocHTeabHO aHHHH ancaa (AEK). 

102. Peab Haer, no-BnaaMOMy, o npocroft 3 kcuchtphhcckom MoaeaH h o MoaeaH c 

3KBaHTOM. 

103. IlocKoabKy He cBa3aH c Heo6xoanMOCTbio annpoKCHMnpoBaHna BeaHHHH b 
T a6anu;ax. 

104. Kh.III, ra.6 h kh.V, ra.8. 

105. HMeerca b BHay BeaHHHHa 2e = EZ; npocra<i>epe3, win ypaBHeHHe ueHTpa, Ha 
Phc. 11.23 npeacTaBaeH yraoM ZBE. 

106. IIo 3KBaHTy. 
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107. no aecJjepeHTy, u,eHTp Koroporo A HaxoanTca nocepeanHe Meamy HaOaioaaTeaeM 
E H LI,eHTpOM 3KB3HT3 Z. 

108. Kh.X, ra.7, kh.XI, ra.l n kh.XI, ra.5, a Taicace kommcht. 51 k kh.X, b 
oco6eHHOcrn nyHKThi [D.l ] [G.l]. 

109. B «noflpyMHHX Ta6anij;ax», npeaHa3HaneHHbix aaa npaKTnnecicoro ncnoab30- 
BaH»a, aBe yKa3aHHbie kcuiohkh o6beanHeHbi b o«Hy, oaHaico «AjibMarecr» — yneOHnic 
TeopeTH^ecKoft acrpoHOMnn h nan TaxoBoft aoaaceH BKJiKwaTb noapoOHoern BhinncaeHnii. 

110. T.e. b npeanoaoaceHHH, hto annunKannecKoe ypaBHeHne 0 ecTb <j)yHKu,na 
hcthhhoh aHOMajinn a, otchHT biBaeMoft b ripaMOM HanpaBJiCHHH ot hcthhhoix) anorea 
anauHKJia. 

111. Paanycia anHUHKJioB BbinncaeHhi no oTHomeimio k paanycy aecfeepeHTa 

R = 60 p . 

112. CoraacHO (JjopMyae R mar = R + e aaa CaTypHa 60 p + 3;25 p = 63;25 p ; ana 
lOnnTepa 60 p + 2;45 p = 62;45 p ; aaa Mapca 60 p + 6 P = 66 p ; ana BeHepu 
60 p + l;15 p = 61; 15 p ; aaa Mepnypna R maY = R + 3e = 60 p + 3 x 3 P = 69 p . 

113. CoraacHO (JxjpMyae /? mjn = R - e aaa Bcex naaHeT, xpoMe Mepxypna, y Koroporo 
MHHHMyM paccToaHna hmcot Mecro npn k = ±120° h onpeaeaaeTca 6oaee cjioxchmm 
cnoco6oM, cm. kh.IX, ra.9, c.310,311. 

114. Coaepacamie croaOaoB Ta6anm>i npoxoMMeHTnpyeM, caeaya [HAMA, p.183- 
184], pnc. 11-A h 11-B cooTBercTByiOT Fig.184, 185 b [HAMA, p.1263], H3MCHCHbi 
TcuibKO HexoTopbie o6o3HaaeHna. Ta6anubi npeaHa3HaneHN aaa onpeaeaemia hcthhhoh 



Phc. ii-a 



aoaroTn naaHeTbi (A = YEK) no H3BecnmM cpeaHHM noaoaceHnaM k, a h A . OneBnaHO, 
hto HCTHHHaa aoaroTa A = A fl + k q + d, npnneM moxcct 6biTb BhipaaceHa nepe3 Jc n 
Tj. B TaSamjax npeaCTaBaeHbi SKCueHTpnnecKaa aHOMaana (ypaBHeHne peHTpa) rj n 
annimKanaecKaa aHOMaana 6 Rax (JjyHKiinn apryMeHTOB 1c via. CToaOubi 1 n 2 coaepacaT 
3HaaeHna apryMema ot 0° ao 180° n ot 180° ao 360° cootbctctbchho. 06o3HannM, 
caeaya O.Heftre6ayapy, (fcyHKunn b croa6uax 3-8 nepe3 c 3 + c g . Toraa c 3 (jc) — yroa, 
noa KoropbiM BnaeH axcueHTpncnTeT 2e = EZ n3 tomkh axBaHTa, rae npeanoaaraeTca 
ueHTp annunicaa B'; c 4 (k) — nonpaBxa, yHHTbiBaiomaa tot (Jjaier, hto peHTp annumc/ia 
Ha caMOM aeae HaxoanTca b Tonne B aetfeepeHTa; orcioaa ypaBHeHne aewrpa 
t) = c 3 + c 4 - ApryMeHTOM aaa onpeaeaeHna 4>yHKann b xoaoHKax 5-7 cayacnT HCTHHHaa 
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aHOMajma iuiaHe™ a. SimmuuuwecKasi aHOMaana 9 ecTb (JjyHxuHa asyx nepeMeHHbix — 
hcthhhoh aHOMajiHH a h paccroaHHa EB = p <T.e. b KOHeaHOM cyerc — ic). OHa 
onpeaeaaerca caeayiomHM o6pa30M. OyHxpHa c fi (a) aaer 3HaaeHne 9 ana cpeaHero 
paccroaHHa (EB = R = 60 p ), a c $ (a ) h c ? (a) — pa3HOCTH Mexay BejiHHHHoit 9 Ha 
cpeaHeM paccxoaHHH h cooTBeTCTBywmHMH BejimiHHaMH Ha MaxcHMaabHOM Gc = 0) h 
MHHHM ajibHOM Gc = 180°, a ana MepxypHa ic = ±120°) paccroaHnax. TaKHM o6pa30M 
Ha MaxcHMajibHOM paccroaHHH 6 = c 6 (a ) - c 5 (a), Ha MHHHMaabHOM 9 = c 6 (a) + c ? (a). 
B npoMexyTOHHOM nonoxeHHH, xoraa BejinanHa k npoH3BoabHa, 9 onpeaenaerca c 
noMombio HopMHpyiomero KQ3<txJJHUHeHTa c g (jc), kotophh paBeH —1 b anoree, +1 b 
nepHree h 0 Ha cpeaHeM paccroaHHH cootbctctbchho, xax aro caeaaHo b ayHHoit tcophh: 

{ c,(a), eaiH c„ < 0, 
c 7 (a), ecjin c 8 > 0 
(3Hax c g yxa3aH b Taoaime), npHaeM 

9(a) > 0, ecjiH 0 < a < 180° (a b craa6ue 1), 

9(a) < 0, ecnn 180° < a < 360° (a b cron6ue 2). 

115. TaKHM o6pa30M k = ABE = 30°. 

116. y reft6epra [Hei II, 433,4] ctoht 61;26 p , ho npaBHJibHo 61;6 P , «rro 
noaTBepxaaeTca pacaeTaMH h paaoM pyxonncen [HA II, 258, Anm. a); PA, p.547, 
n.52]. 

117. Una Mapca, HanpHMep, TE = 65;24 p , EH = 39;30 p ; noaaraa TE = 120 p , 
HaxoaHM EH = 72;28 x 37 p , orcioaa ayra Ha EH (coraacHo Ta6aime xopa kh.I, ra.ll) 
pa B Ha 74; 18,38° h ETH = 37;9,19° « 37;9°. 

118. Ba* Mapca Ha MaxcHMaabHOM paccroaHHH TE : EH = (R + r/r) = 66 p : 39;30 p . 
Iloaaraa R + r = 120 p , Haxo/jHM r=71;49,5 p h no Ta6anae xopa ayra Ha 
EH = 73;31,13°; orcwaa ^ = EFH = 36;45,36°. 

119. Baa CaTypHa 6;13° - 5;55,30° = 0;17,30, ana lOmrrepa 11;3° - 

- 10;36,30° = 0;26,30°; aaa Mapca 41;10 - 37;9 = 4;1° h T.a. 

120. Haa CaTypHa 0;17,30:0;20 = 0;52,30; aaa lOnHTepa 0;26,30:0;29 = 

= 0;54,50; aaa Mapca 4; 1 : 4;25 = 0;54,34 h T.a. 

121. HcrpyaHo y6eaHTbca, hto 3HaneHHa c g Ha caMOM aeae BbiMHcneHbi nepe3 6 ° b 
T oil o6aacTH, rae apryMeHT MeHaerca aepe3 3°: HeaeTHHe 3HaaeHHa apryMeHTa 3aecb 
paBHHioTca Bceraa noaycyMMe npeamecTByromero h nocaeayiomero 3HaaeHHft. 

122. PaccMOTpHM Meroa BbiHHcaeHHa c g (ic), caeaya O.Hefire6ay3py. nycrb n — 
MaxcHMaabHoe anHUHxaHHecxoe ypaBHeHne, xoraa peHTp anauHKaa HaxoaHrca Ha 
cpeaHeM paccroaHHH ot HaSaioaaTeaa, m — MaxcHMaabHoe ypaBHeHne Ha MaxcnMaabHOM 
paccroaHHH, M — MaxcHMaabHoe ypaBHeHne Ha MHHHMaabHOM paccroaHHH, 9 q (k) — 
MaxcHMaabHoe 3nH«HxaHaecxoe ypaBHeHne aaa npoH3BoabHoro ic, Toraa 



ecan peHTp anHpHxaa HaxoaHTca Mexay anoreeM h tohkoh cpeaHero paccroaHHa, h 
0 e Q~» 

C 8^ “ M-n' 

ecan pemp anHpHxaa HaxoaHrca Mejxay tohkoh cpeaHero paccroaHHa h nepnreeM (nan 
Mexay a»yMa nepnreaMn aaa Mepxypna) [HAMA, p.185-186]. 

123. B Ta6aHUhi BHeceHo mecrb ncnpaBaeHnii, coraacHo K.MaHHpnycy h Bx.TyMepy 
[PA, p.548, n.55 ]. 

124. Penb naer o BHawMon aoaroTe ueHTpa annuHxaa k q = k - rj h hcthhho* 
aHOMaann a = a + rj (pHC.ll-A). 
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125. 3HaK «MHHyc» b stom croa6ue 03HawaeT, mto neirrp annijHKaa pacnoaoacen 
6anace k anoreio, neM Ha cpeaweM paccroaHnn, KoropoMy cooTBeTCTByeT c g (K) = 0; 
&aH30CTb k nepareio OTMeHaerca 3H3 kom «naxx>. 

126. Orcioaa HCTHHHaa aoarora naaHeTbi no h3bccthhm cpeaHHM noaoxeHHaM 
onpeaeaaeTca caeayiomHM o6pa30M. 

1. HcxoaHhiMH BOJiHHHHaMH cayxaT A fl , 1c - A - X a h a. flcuiroTa anorea A fl = X Q + 
+ p(t - t 0 ), me A 0 — aoaroTa anorea b HawaabHyio anoxy t Q (npHBOAHTca b oraaBaemm 

Ta6nHuhi), p — nocroaHHaa npeueccnn; cpegHaa aoaroTa naaHeTbi A h cpeanaa aHOMajma 
a onpeaeaaioTca no Ta6anuaM kh.IX, ra.4 (cm. kommcht. 26 k kh.IX). 

2. SxcueHTpHnecKaa aHOMaaaa r\. B croa6uax 3 h 4 ana ycraHOBaeHHoro k HaxoaHM 
c 3 (k) h c 4 (k) co cbohm 3Ha kom; OTCJOaa rj = c 3 + c^. 

3. BHaHMoe paccroHHHe ueHTpa annuHicaa ot anorea k q =k — ij, npiweM rj > 0, 
ecan 0° < 1c < 180° (b nepBOM croa6ue) h r\ < 0, tom 180° <lc< 360° (b CToa6ue 2). 

4. HcrHHHaa aHOMaana a = « + tj, npHweM tj > 0, earn 0 < a: < 180°, h ij < 0, ecan 

180° 360°. 

5. 3nHi(HKJiHHecKoe ypaBHeHwe 6 . B croa6ue 6, Hcnoab3ya b xanecTBe apryMeHTa 
a, HaxoaHM c fi (a) — MaxcHMaabHoe anHUHicaH»iecKoe ypaBHeHHe Ha cpeaHeM paccroaHHH. 
B croa6ue 8, 6epa b Kanecrae apryMeHTa k, HaxoaHM c g (£). Ecjih c g (£) < 0, to b 
CT oa6ue 5 6epeM 3HaneHne c 5 (a) h onpeaeaaeM 

e = c 6 («) + c g (K)-c s («). 

Ecan c g (£) > 0, to b croa6ue 7 6epeM c 7 («) h HaxoaHM 
9 = c 6 («) + c g (R)c 7 (a). 

B oKOHnaTeabHoii (JxjpMyae aaa A BeaHHHHa 0(a,K) 6eperca co cbohm 3HaxoM, npnneM 
6(a ) £ 0, ecan 0 ^ a £ 180°, 
d\a) £ 0, ecan 180° S a £ 360°.’ 

6 . HcTHHHaa aoaroTa 

A = A fl + (k — tj) + 9 = A fl + «o + 9, 
rae rj a 6 6epyrca c cooTBeTCTBywmHMH 3HaxaMH. 

PaccMOTpHM tph npHMepa BhiHHCaeHna aoaroTH naaHeTbi comacHO MeToanxe 
IlToaeMea. 

I. OnpeaeaHTb HCTHHHyra aoaroTy IOnnTepa. 

flaTa: 886 r. apu Ha6oHaccapa, Mecope 26/27,5 h nocae noayHOHH (HafiaioaeHHe 
riToaeMea b kh.XI, ra. 2, c.348). 

1. noaoxeHHe anorea b HanaabHyro anoxy 2;9° fleBu. 
npeueccHOHHoe CMemeHne 3a 886 aeT 8;52°. 

floaixyra anorea b momcht Ha6aroaeHHa A fl = 2;9° fleBbi + 8;52° = 11;1° fleBbi = 
= 161;1°. 

no Ta6aHuaM cpeaHnx aBHxeHHft HaxoaHM cpeaHioio aoaroTy h cpeaHioio aHOMaanio: 

X a 

to 184;4l° 146; 4° 

810 y 95; 8,54° 67;55,18° 

72 y 24;27,27° 318; 2,15° 

3 y 91; 1, 9° 268; 15, 6° 

330 d 27;25,49° 297;49,45° 

25 d 2; 4,41° 22;33,46° 

17 h _ 0; 3,32° _ 0;38,2l° 

885 y 335 d 17 h 424;52,32° 112l;18,31° 

OTCioaa A = 64;52,32°, a = 41; 18,31° (tckct; 41; 18°). 
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CpeflHee paccroaHHe ueHTpa armuHicna ot anorea k = A — A^ = 263;51,32 = 
= 263;52°. 

2. SKCueHTpHneCKan aHOMajiwa: no k b CToa6u,ax 3 h 4 (Ta6jiHu;a b khJCI, ra.ll) 
HaxoflHM c 3 = 5;16°, c 4 = —0;1, OTCKwa ij - 5;16° - 0;1° = 5;15° (tckct: EBZ = 10;30 

noaoBHHHhix rpaaycoB). 

3. BHflHMoe paccroaHHe ueHTpa annunicjia ot anorea = k — ij = 262;52° + 
+ 5; 15° = 269;7°; r\ < 0, nocKOAbKy k b cmn6ue 2. 

4. HcTMHHaa aHOManwa a = a + r\ = 41 ; 19° - 5;15° = 36;4° (tckct: ©BK = 72;6 
nojiOBMHHbix rpaaycoB). 

5. 3nHanK^nqecKaa aHOMaAHa: no a = 36;4° b croji6ue 6 HaxoanM c ft = 5;34°; no 
ii b cron6ue 8 HaxoAHM c g = +0;1,52. nocKOAbKy c g > 0, 6epeM no a b cron6ue 7 
f 7 =0;13°, oTCioaa 6 = c 6 + c g c ? = 5;34“ + 0;1,52° x 0; 13 = 5;34 + 0;0,24 « 5;34° 
(tckct: BEK = 11; 14 noAOBHHHhix rpaaycoB); 6 > 0, nocKo;ibKy a b cron6ue 1. 

6. McTMHHaa flo^roTa A=A a +ic o +0 = 161;l 0 +269;7°+5;34 0 = 75;42° = 15;42° Bah3- 
hcuob (tckct: 153V 6nn3HeuoB). 

11. BbianuiHTb MCTMHHyio floaitn-y MepKypna. 

flaTa: 486 r. opu Ha6oHaccapa, naHHM 30,8 h noaie nonyuHa (Ha6^ioaeHHe 
MaKCMMajibHoii o/ioHrauHH «3 cnncxa rnnnapxa, kh.IX, rA.7, c.305). 

1. noAOJKCHHc anorea b HaaanbHyio 3noxy l;10°BecoB. 

ripcucccMOHHoe cMcmeHne 3a HHTepBaji 486 act 4;52°. 

floAroTa anorea b momcht Ha6ntofleHna A = 1;10° BecoB + 4;52° = 6;2° BecoB = 
= 186 ; 2 °. 

CpcAHaa AOAroTa h cpeaHaa aHOMaAHa <Ta6AHua kh.IX, ta. 4): 

I a 

to 330;45° 21,55° 

486 y 246; 13, 6° 49; 19,50° 

17 y 355;52. 1° 197; 4, 3° 

270 d 266; 7,17° U8;48,31° 

29 d 28; 35, 0° 90; 5, 8° 

8 h 0; 19,43° 1; 2, 8° 

485 y 299 d 8 h I227;52, T 475;20,11° 

A = 147,52,7°, a — 115;20,II° 

CpcaHCC paccroaHHe ueHTpa onnuHioia ot anorea 

Jc = A - X a = 147;52,7° - 186;2° = 321;50,7°. 

2. ©KCuCHTpHaecKaa aHOMaAHa: no k b croA6uax 3 h 4, HHTepnoAnpy a , HaxoflHM 

c- 3 = 1 ;42°, c 4 = -0;4, t/ = c 3 + c 4 = 1;38°. 

3. Bhammoc paccroaHHe ueHTpa annume/ia k q = ic - tj = 321;50° + 1;38° = 
= 323;28° (r/ < 0, nocKOAbKy k b ctoa6uc 2). 

4. McTHHHaa aHOMaAHa 

a = a + Tj = 115;20° — 1;38°= 113;42°. 

5. SnHuHKAHaecKoe ypaBHeHne: 

no a b cTOA6ue 6 HaxoflHM c ft (a) = 22; 1°, 
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no ic b CTo;i6ae 8 HaxoaHM c g (*) = —0;37,16. 

IlocKOJibKy c g (/c) < 0, b CTOJi6ue 5 6epeM c 5 (a) = 3;4°, OTcioaa 
9 = c 6 + c 8 c 5 = 22; 1° - 0:37,16 x 3;4° = 22;1° - 1;54° = 20;7°; 

9 > 0, nocicoabicy 0 < a < 180°, T.e. a b craa6ue 1. 

6. HcTHHHaa aoarora X = X a + k q + 9 = 186;2°+ 323;28°+ 20;7° = 529;37°-* 169;37°= 
= 19;37° fleBbi (tckct: l9Vf fle bh). 

III. OnpeaeawTb HCTHHHyw aoaroTy BeHepu. 

flaTa: 476 r. apn HaSoHaccapa, Mecope 17/18, 18 h (Ha6aioaeHHe TnMoxapnca, kh.X, 
ra.4, c.321-322). 

1. Iloao*eHne anorea b HaaaabHyio anoxy 16; 10° Teabua. 

IlpeaeccHOHHoe CMemeHne 3a HHTepBaa 476 aer 4;46°. 

floaroTa anorea b momcht Ha6aioaeHna = 16;10“ Teabua + 4;46° = 20;56° Teab¬ 
ua = 50;56°. 

CpeaHaa aoaroTa h cpeaHaa aHOMaaua (Ta6a«ua kh.IX, ra.4): 

X a 

to 330;45° 71; 7° 

468 y 246; 13, 6° 192; 1,19° 

7 y 358; 17,53° 135; 10,47° 

330 d 325; 15,35° 203;26,52° 

16 d 15;46,13° 9;51,51° 

18 h 0;44,21° 0;27,45° 

475 y 346 d 18 h 1277; 1, 9° 612; 5,34° 

X = 197;1,9°; a = 252;5,34°. 

CpeaHee paccroaHne uempa annu,HKaa ot anorea ic = X-A « 197; 1,9“ - 

- 50;56° = 146;5,9°. 

2. SKCpeHTpHwecxaa aHOMaana: no ic b croa6uax 3 h 4 Ta6anpbi kh.XI, ra.ll, 
HHTepnoanpya, HaxoanM c g = 1;23°, c 4 = -0;2°, tj = 1;23“ - 0;2° = 1;21° (tckct: 

BZA = 2;44 noaoBHHHbix rpaayca). 

3. BnaHMoe paccToaHHe ueHTpa annuHicaa ot anorea k q = ic - ij = 146,-5° - 

- 1;21° = 144;44° (rj > 0, nocKoawcy 0 <, ic < 180°, T.e. ic b croa6ue 1). 

4. HcTHHHaa aHOMaana a = a + tj = 252;6° + 1;21° = 253;27°. 

5. 3nHijHKaH«iecKoe ypaBHeHHe: no a b croa6ue 6, HHTepnoanpya, HaxoaHM 
c 6 ( a ) = 40;55°; noo croa6ue 8 HaxoaHM c g (£) = +0;49,2. nocKoawcy c g (ic) > 0, 6epeM 
H3 croa6ua 7 c ? (a) = 0;46; OTcioaa 9 = c fi + c g c ? = 40;55° + 0;49,2 x 0;46° = 40;55° + 

+ 0;38° = 41;33° (tckct: ZAK = 83;2 noaoBHHHwx rpaayca); 9 < 0, nocxoaMcy 
180° < a < 360°. 

6. HcTHHHaa aoaroTa X = + k q + 9 = 50;56° + 144;44° - 41;33° = 154;7° = 

= 4;7° fleBbi (tckct; 41/6° fleBbi). 

flpyrne npHMepbi onpeaeaeHHa aoarora naaHeTbi coraacHo MeroaHKe riToaeMea cm. 
b [HA II, 415-418, Anm. 14; HAMA, p.186-190; PA, p.657-658 ]. 
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KHHrA flBEHMUATAS 

1. B Teiccre Ttponvnaeu; — 6yKBajibH0 «npeamecTBOBaHHe», Toraa KaK no CMbicJiy 
Haao 6buio 6bi CKa3aTb «nonaTHbie flBn*ceHna». TepMHHoaorHa oSbacHaerca tcm, hto 
nonarabie ABn*eHna njiaHeT npoHCxoasrr b HanpaBjieHHH cyTOHHoro aBHXeHHa He6ecH0ii 
ajjepn, KOTopoe h onpeaejiaeT npeamecTBOBaHne h nocjieaoBaHne. — hpuMen. M.H.Bece- 
jioecKozo. 

2. B kh.IX, rji.5 IlTOjieMeH o6ocHOBbiBaeT h enpuMemiMOCTb axcueHTpHHecxoii hoauih 
fljia onncaHna aBHxeHHH miaHeT; anecb xe raxaa B03M0XH0CTb aonycxaerca «jia Tpex 
BepxHHx njiaHeT. Ha caMOM aejie axciieHTpHHecxaa Moaejib moxct 6biTb npHMCHCHa h 
«jia hhxhhx njiaHeT, ecjm npeanojioxHTb, hto jihhhb ancnn SKcueH-rpa Bpamaerca 
OTHocHTejibHO uempa 3KJinnrnKn, rae HaxoaHTca Ha6jnoaaTejib, He co cxopocrbio cpeaHero 
cojiHua (xax sto npHHHTo «jia BepxHHx njiaHeT), a co cxopocrbio, paBHofi cyMMe 
cxopocreit cpeaHero cojiHiia h cpe^Hew aHOMajnm iuiaHeTbi; 3Ta BejiHHHHa ecrb He hto 
HHoe xax cpeflHHH cxopocrb rejiHOpeHTpHnecxoro jibhxchkh iuiaHeTbi. IlTojieMeH, 
no-BHflHMOMy, He o6parHJi BHHMaHna Ha Taxyio B03M0XH0CTb. 

3. Ilo MHeHHio O.Heiiredayapa [HAMA, p.264 h cji. ], H3jioxeHHoe b HacToameii 
raaBe j;oxa3aTejibCTBO 3xBHBajieHTHOCTH anHpHKjiHHecxoH h axcyeHTpHnecxofi Moaeaeii 
npH o&bacHeHHH nonaraux aBHxeHHH njiaHeT npHHaanexHT AnojuioHHio. OflHaxo 
flx.TyMep cnirraeT, hto oho nojiyneHo caMHM nTOJieMeeM [PA, p.556, n.3]. 3 tot 
B onpoc, Ha Ham B3rjiaa, He Moxer 6biTb pa3pemeH c nojiHoii onpe^ejieHHocrbio, Tax 
xax cooTBeTCTByioma* pa6oTa AnojuiOHHa He coxpaHHjiacb. nTOJieMeii 3jjecb npnBOflirr 
co6crBeHHoe aoxasarejibCTBO, xoropoe oh npoTHBonocraBjiaeT pe3yjibTaTaM cbohx 
npeflmecTBeHHHXOB, a He npocro H3JiaraeT pe3yjibTaTN AnojuiOHHa. floxa3aTejihCTBO 
nrojieMea, oaHaxo, BXjnonaeT (JiparMeHThi H3 AnojuiOHHa. no 3TOMy noBoay cm. Taxxe 
[SA, p.340]. 

4. nocxojibxy TpeyrojibHHXH AAZ h FMZ, a Taxxe AAK h TKA noao6HN. 

5. BcjieACTBHe noao6Ha TpeyrojibHHxoB ZNA h Z30, BNK h K30. 

6. TepMHH «xoMno3niiHa», hjih componendo (auvOsvn), o6o3HanaeT cjioxeHHe 
OTHomeHHft corjiacHO npaBHJiy: ecjiH a: b = c: d, to (a + b) : b = (c + d): d. B juihhom 

AZ BK AZ + Z0 BK + K© B0 

CJiynae h3bcctho, hto = 2 ©. orcraaa --=-gg-= gg- 

7. TepMHH «BbmejieHHe», hjih dividendo (SieXdvri), o6o3HaHaeT o6hhho BbiHHTaHHe 
OTHomeHHit no npaBHJiy: ecjiH a: b = c: d, to (a — b) : b — (c — d) : d, ho b juihhom 
CJiynae noapaayMeBaerca aejieHHe hjichob OTHomeHna corjiacHO npaBHJiy: ecjiH a: b = 
= c:d, to ^: b = : d. nocxojibxy AZ + Z© = 20Z h B0 = 2n©, to 20Z : Z0 = 
= 2n©: OK, hto nocjie «BbiaejieHHa» aaeT OZ:Z0 = nO:0K [PA, p.17—18, 558, 
n.4 ]. 

8 . Mapc coBepmaeT (corjiacHO kh.IX, tji. 3 , c. 280 - 281 ) 37 o6pameHHH no aHOMajiHH 
h oxojio 42 o6pameHHH no aojirore 3a npoMexyrox, npH6jiH3HTejibHo paBHun 79 roaaM. 

9 . npHBeaeHHaa mxe jieMMa — eaHHCTBeHHHH (JiparMeHT b aoxa 3 aTejibCTBe nmae- 
Mea, 6 e 3 ycji 0 BH 0 npHHaajiexamHH AnojuioHHio. 

10. [Eenjiud VI, 1]; njiomaAH TpeyrojibHHxoB c oaHHaxoBOii bhcotoh orHocarca xax 
hx ocHOBaHHa. 

11. nocxojibxy ZE:Er = ZA:AB h ZA:AB = TA:AB. 

12. nocxojibxy H3 Bcex jihhhh, npoBeaeHHbix x xpyry h3 tohkh BHe aroro xpyra, 
HaHMeHbmaa npoxoanT nepe3 era ueHTp [Eemiud 111,8 ] 

3aecb aJxipMyjiHpoBaHO ycjioBHe, xoropoMy aojixma yaoBJieTBopaTb pa3Mepu h 
CKO pOCTH aBHXeHHH B 3nHIIHKJIHHeCKoA MOflejIH, HToObI CTOaHHa B npHHIIHne OKa3ajIHCb 
bo3moxhmmh; odparaoe ycjiOBne ciJxipMyjiHpoBaHO b 3axjnoHeHHe HacToameii rJiaBn. 

13. [EeKJiud III, 15]. 

14. Flojiaraa, hto ABTA Ha pnc. 12.4 ecrb xpyr axcueHTpa. 

15. CorjiacHO aoxa3aHHOMy Bbime (c.374), HMeeT Mecro cooTHomeHne AZ: Z© = 
= BK: K0 (pnc. 12.2). 

16. Tax xax ohh onnpaiOTCa b xpyre Ha oflHHaxoBbie ayra [Eemiud 111,27]. 
nTOJieMeii, TaxnM o6pa30M, npeanoaaraer, hto ayra BA paBHa ayre AM (pnc. 12.4). 
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3to caeayeT H3 tofo (J)aKTa, hto noaoxeHHe © Ha awaMeTpe AT 4)hkchpob3ho npn 
3aaaHHOM Z, nocKoabKy AZ: Zr = A© : ©r, coraacHO aoxa3aHHOMy Bhime [PA, p.561, 
n.13]. 

17. IlaaHeTa 6yaeT aBHraTbca b o6paTHOM HanpaBjieHHH no apyryio cropoHy ot 
tohkh, onpeaeaaeMOft yKa3aHHHM othohiohhcm CKopocTeft. 

18. Cm. c.376, rae noKa3aHo, hto npw abn*eHHH b npaMOM HanpaBjieHHH 

^ BH : HZ > HZK: KEH. 

KHH ^ 

19. HepaBeHCTBo —*— < -=A o kotopom b aaHHOM caynae naeT penb (V — yrjioBaa 

KZH V c p 

CKopocTb njiaHeTH Ha ee anHUHKjie, V — yrjioBaa CKopocTb uewrpa snHUMKaa), 6yaeT 
BbinojiHeHo npn yBeaHHeHHH yrjia KEH, 
ecjiH oflHOBpeMeHHo npoHcxoflHT yBejiH- 
qeHwe yrjia KZH, onpeaeaaKmjero no- 
naTHoe flBH*eHHe. 

20. C.376. 

21. B rji.2-6 kh.XII npn onpeaeae- 
hhh BejiHHHH h npoflOjincHTejibHocTeft no- 
naTHhix aBHxceHHH IlTOjieMeH Hcnojib3yeT 
oflHH h tot *e ynpomeHHbiH nepTe* 

(pHC. 12.6-12.12), Ha kotopom Towxa 
3peHHa Ha6jnoflaTejia npeanoaaraerca 
coBnaaaiomeH c nem-poM aeifcepeHTa. Ha 
caMOM ace aeae ase yxa3aHHue tohkh 
HHK oma He coBnaaaiOT b ruiaHCTHOH 
TeopHH riTOJieMea. FIpaBHjibHoe pacnojio- 
xeHHe noK33aHo Ha pwc. 12-A (33 hm- 
CTB0B3HH0M H3 [PA, p.563 ]), W HH- 
aeKCu 1, 2, 3 o6o3HaHaiOT cootbctctb eH- 
ho nojioJxeHHe anwuHKjia Ha cpeflneM, 

MaKCHMajIbHOM H MHHHMajIbHOM paCCTO- 

aHHax ot HaOjuoaaTejia (aHaaoraHHUH 
pncyHOK [HA II, 278]). 

22. Ha cpejiHeM paccroaHHH, Koropoe 
HMeeT Mecro b KBaapaTypax, Hcnojib3y- 
erca ynpomeHHaa Moaeab, paccMOTpeH- 
Haa b npeahiaymeH rjiaBe. OanaKO 0Ha 
aaeT jiHiub npnOjiHJKeHHoe coBnaaenwe 
CKopocreii aBHxceHHH c Ta6aHHHUMH, nocKoabKy peHTpoM BpameHna aBaaerca 3aecb Ha 
caMOM aeae He Ha6aroaaTeab, a 3KBaHT. H3-sa Maaocrn 3KCi;eHTpHCHTeTa, oaHaKO, sthm 
mojkho npeHe6pe>ib. B KBaapaiypax Hapyrnaerca ycaoBHe, aeacamee b ochobc TeopeMbi 
AnoJuioHHa o croaHHax, a hmchho to, hto aBH^eHwe Hewrpa anniyiKaa 3acTaBaaeT 
naaHeTy aBHraTbca crporo nepneHaHKyaapHo HanpaBaeHHio «Ha6aioaaTeab—iuiaHeTa». 
IIo3TOMy ecjm mu xothm B0cnoab30BaTbca TeopeMoii AnoJuioHHa, to npeaBapHTeabHo 
aoa*HU y6eaHTbca b tom, hto coBMemeHHe SKBaHTa h tohkh, b Koropoii HaxoaHTca 
Ha6jnoaaTeab, He BanaeT cymecraeHHO Ha kohchhhh pe3yabTaT. IIoapofiHee cm. [PA, 
p.563, n.17; HAMA, p.191-192]. 

23. Kh.XI, ra.6, c.361. 

24. [EeKMid III, 35]. 

25. Ecjih Hcnoab30BaTb TOHHue 3HaneHHa cpeaHHx cyronHUx aBHxeHHH no aoaroTe 
h aHOMajiHH aaa CatypHa, npnBeaeHHue b kh.IX ra.4, to noaynHM OTHoineHne 
1 :28;25,55. OaHaKO IlroaeMeH, bo3mo*ho, Hcnoab30Baa 3aecb He tohhuc 3HaneHHa, a 
OKpyraeHHue. Tax, ecan orpaHHHHTbca TpeMa mecTHaecaTepHHHUMH 3HaxaMH, 
0;57,7,43°/d h 0;2,0,34 °/d, to noaynHM 1:28;25,48 [PA, p.564, n.19], a Taxace [HA 
II, 279 a)]. 

26. ToHHue BUHHcaeHHa aaiOT 36;21,20°. 
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27. Earn x — hhcjio rpaaycoB flOAiOThi, Ha Koropue npoflBHHynca ueHTp anHUHKjia, 
to HM66T Mecro jiHHCHHaa 3aBHCHM0CTb x : 65;52,12 = 1: 28,25,46, orciofla x = 2;19,1. 

28. BHflHMoe CMemeHHe njiaHeTH no flOJircrre 5;57,10° - 2; 19° = 3;38,10°; cootbct- 
CTByromHH npoMe*yTOK BpeMeHH 2;19° : 0;2,0,34 °/d = 69;ll d ~ 69 d . 

29. IlTOjieMeH npeflnonaraeT, wto b momcht onno3HUHH (cm. pnc. 12-B) ueirrp 
anHumcna HaxoflHroa Ha ahhhh anew axcueHTpa nocepeflHHe Mewy ctohhhhmh; b 

MOMCHTU *e CTOaHHli OH CflBHHyT OTHOCHTCJlbHO JIHHHH 

anew Ha He6ojibmyio BejinaHHy, Tax hto paccToaHwe 
TA ot Ha6jnoflaTMa no ueHTpa anHUHxua ocraerca 
paBHHM MaKCHMajibHOMy R + e = 63;25 p , nojiyueH- 
HOMy b kh.XI, m.5. OTHomeHne cxopocreH Ha 
MaxcHMajibHOM paccToaHHH, xax oho npencraB^aeTca 
H3 T, He coBnaaaeT c noflyueHHUM paHee ana cpeflHero 
paccToaHHa. Cxopocrb ueHTpa anmiMiuia 6yueT MeHb- 
me, weM Ha cpegHeM paccroaHHH, nocxojibxy Ha6jno- 
jjaTejib b T HaxoflHTca Tenepb aajibme ot A, ueM 
ueHTp paBHOMepHoro BpameHHa M. C flpyroii cropoHbi, 
CKopocTb flBH*eHHa no aHoMajiHH 6yneT xa3aTbca 
yBejiHWHBmeitca, Tax xax Ha6jnoflaTejib oTcwruBaeT 
ee Tenepb ot HCTHHHoro anorea A, a He ot cpeflHero 
anorea B. H3MeHeHHa o6enx cxopocreH onpeaejiaiOTCa 
H3MenenweM yr;ia tj = BAA = TAO, npeflcraBjiaioiuero 
b oflHO h to *e BpeMa pa3HocTb Mexfly cpeflHeH h 
HCTHHH ofl flOJiroTaMH ueHTpa anHuHxua h pa3HOcn> 
Me*uy cpeaHeA h hcthhhoh aHOMajinaMH ruiaHCTu. 
Oh onpeaeuaeTca c noMombio Ta6flHU xh.XI, ki.11, 
ctou6uh 3 h 4, b Buae cyMMbi r\ = effi + c 4 (k), xax 
Phc. 12 -B <J)yHKUHa cpeflHeH axcueHTpHuecxoft aHOMajiHH Jc, 

oTCWHTHBaeMOH or anorea axcueHTpa. Ecah c' ecn, 
H3MeHeHHe t], cooTBercTByiomee tic = 1°, to HerpynHo noxa3aTb, uto Ha MaxcHMajibHOM 
paccroaHHH oTHoineHHe cxopocreH 



rfle c — OTHonieHHe cxopocreH Ha cpeflHeM paccroaHHH. Iloflaraa, hto b6jih3h anorea 
Jc « 0, IlTOjieMeH no Ta6flH«e kh.XI, ki. 11 aua CaTypHa HaxoflHT 

c' = i [c 3 (6 °) + c 4 (6°) ] = | [0;37° + 0;2°] = 0;6,30°, 

oTOOfla 

1° - 0;6,30° 0;53,30° 

c “ 28;25,46° + 0;6,30° “ 28;32,16°- 
noflpo&iee cm. [HAMA, p.193-194; HA II, 418-420, Anm. 16]. 

30. B rpeaecxoM Texcre peub weT o nonaraoM flBH*eHHH ueHTpa anHUHxjia, mto 
c acrpoHOMHuecKOH ToaxH 3peHHa He HMeeT CMhiaia. OmH6xa HcnpaBAew fljx.TyMepoM 

[PA, p.567, n.29], 

31. Bbipaxemie «BHflHMoe flBHxceHHe» no anHUHxuy 03HawaeT 3flecb flBHxeHHe 
OTHOCHTejibHo HCTHHHoro, a He cpeflHero anorea, cm. Tax*e kommcht. 29. 

32. Mojkho npeflnoflosxHTb, xax 3 to nejiaeT K.MaHHunyc [HA II, 283], uto 

0‘53 30 

yxa3aHHaa BejuujHHa nouyueHa Ha ocHOBe OTHomeHHa 67;15,17 x ft = 2;6,5, 
oflHaxo 3 to HeBepHo. ZleHCTBHTeflbHbiH mctoa onpefleueHHa nepeMetueHHa no flOJiiwe 
njiaHeTH flua MaxcHMajibHoro h MHHHMajibHoro paccroaHHH ofibacHaerca b xoHue ki.6 

kh.XII (c.388). CoruacHo 3T0My MeTOfly HaxoaHM k’ = 67; 15,17 x 28-jj 16 = 2;21,24°. 
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YcTaHOBjieHHOH bcjimmmhc ic' cooTBeTCTByer ypaBHeHHe r\ = 0;15,19°; BbiHHTaa ero H3 
67;15,17°, nanynaeM npn6jm3HTejibHO 67°. 3aTCM HaxoflHM ic = 67° x 2S~TS46 = 2:21,25°. 
OTCicwa k = ic - t] = 2;21,25° - 0;15,19° = 2;6,6°, cm. [PA, p.567, n.31 ], a Taxxe 
kommcht. 94. 

33. 2;21,25 °: 0;2,0,33 °/d = 70;24 d « 70i/3 d . 

34. B nepHree 3KCU,eHTpa paccrosHne ueHTpa anHUHiuia ot Ha6jnoflaTena TA = 
= R - e = 56;35 p . Othoiiichmc CKopocreii onpeae^aeTca (JjopMyjiOH c = y — cm. 
kommcht. 29. fljia apryMeHTa ic = 177° (180° — 3°) no Ta6jinu,e kh.XI, rji.ll /uia CaTypHa 
HaxOflMM 

c' [c 3 (177°) + c 4 (177°)] = | [0;24° - 0;2°] = 0;7,20°, 

OTciOfla 

1 + 0;7,20° 1;7,20° 

c ~ 28;25,46° - 0;7,20° 28; 18,26°* 

noflpo6Hee cm. [HAMA, p.196; PA, p.568, n.32]. 

35. y refi6epra [Hei II 471, 20] ctoht 864;49,50, ho aojixcho 6hiTb, xax noxa3aji 
Aac.TyMcp, 864;49,58 [PA, p.568, n.36]. 

36. flonxcHO 6biTb 1;54,41 [PA, p.568, n.36]. 

37. BwancneHMa aH&noraHHhi paccMOTpeHHbiM b kommcht. 32. HaxoflHM ic' = 
= 64;3l,IO°X2g7^-26 = 2;16,45°. Ilpw ic = 180° - 2; 16,45° ypaBHeHHe rj = 0; 16,43°. 

O-rcKwa p + i) = 64;31,10° + 0; 16,43° = 64;47,53°. Pe3yjibTaT yMHOxcaeM Ha 28-15 46 ' 
hto aaeT k = 2; 16,45°. O-rciofla k = ic + rj = 2; 16,45°•+ 0;16,43° = 2;33,28°. Cm. [PA, 
p.569, n.38 | m kommcht. 94 k kh.XII. 

38. 2; 16,45°: 0;2,0,33°/d = 67;51 d » 68 d . 

39. PacaeT nonaTHHx abhxchhh lOnHTepa npoH3BOflHTca no toh ace cxeMe, hto y 
CaTypHa. Cm. kommcht. k tji.2 kh.XII. 

40. yKa3aHHOe b kh.IX, ivi.3 (c.280) coothouichhc nepwOflOB ana lOnHTepa npHBOflHT 
k oTHOiueHHio CKOpocTeft 2155*/6° : 23 400° = 1 : 10;51,27,28; ecnn ace B3aTb Ta&iHHHbie 
3HaacHMa b rn.IX, kh.4, orpaHHHHBuiHCb, KaK aro aenaeT flac.TyMep b [PA, p.569, 
n.39], TpeMa iiiecTHaecaTepHHHbiMH 3HaxaMH, nonynaeM 

0;4,59,14 °/d : 0;54,9,3°/d = 1:10;51,28,29. 

41. BbiHHCjiHTc/ibHaa ouiHOxa nraneMea; npaBH^bHoe 3HaaeHHe 139;36,48 [PA, p.570, 
n.40 |. 

42. B flCHCTBHTenbHOCTH 54;21,38°: 10;51,29 = 5;0,23°. 

43. 5; 1,24°: 0;4,59,14 °/d = 60;26 d = 60Vi d . 

44. noaTOMy Mbi BnpaBe ciHTaTb, hto uchtp 3nnu,nKjia HaxoaHTca Ha cpeflHeM 
paccT0aHnn b HHTepBajie Mexmy flByMa croaHHaMH. 

45. CorjiacHO Ta6;iHHaM kh.XI, rji.ll (c.368) wia lOnHTepa 

c' =^(0;30° + 0;1°) = 0;5,10°, 

OTCJO^a 

1 — Q;5,10 0;54,5Q 

c “ 10;51,29 + 0;5,10 “ 10;56,39' 

Cm. kommcht. 29 k kh.XII. 

46. ToHHee, 57;6,15, OflHaKO nooieayiomHe BbiHHOieHHa b tckctc ocHOBhiBaiOTca Ha 
hctohhoh bcjihhhhc [PA, p.574, n.44]. 
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47. Bbmncji5uiocb corjiacHO MeToawKe, H3aoaceHHoii b KOHue ra.6, kh.XII, c.388; cm. 
KOMMeHT. 94 h [PA, p.571, n.45]. 

48. 5;6,35°: 0;4,59 °/d = 61;28 d = 61Vi d . 

49. YpaBHeHHe, cooTBercTByiomee 1° 3KcueHTpn4ecKoii aHOMaJiHH, coraacHO Ta6nHuaM 
rji.l 1 kh.XI (c.368) flJia lOnwTepa, c'=-| (0;18° - 0;1°) = 0;5,40°. 

1 + 0‘5 40 

Othoiiichmc CKopocTeH c = ^ - 0 5 40 = 1^,40 : 10;45,49. Cm. kommcht. 34 

K KH.XII. 

50. BbmHCJisuiocb corjiacHO MeroaHKe, paccMOTpeHHoii b rji.6, kh.XII, kommcht. 96, 
cm. TaKJKe [PA, p.572, n.47]. 

51. 4;54,20°: 0;4,59 °/d = 59;l d * 59 d . 

52. OTHonieHHe CKopocTeft b o6ohx cayMaax, ecaw B38Tb to 4Hue nepHoau aaa Mapca 
B KH.IX, 171.3, c.280-281 [(42 x 360° + 3;I0°): (37 x 360°)] min ace hx npH6anaceHHue 
3Ha4CHHa m 3 Ta&mm b kh.IX, ra.4 (0;31,26,36:0;27,41,40), coct3bht 1 :0;52,50,46. 

53. Kh.X, ra.8 h kh.XI, ra.10. 

54. ToMHee, 803;50,33; oanaKo oniH6Ka He bjihsct Ha aaabHeHimie BU4ncaeHna [PA, 
p.572, n.49 ]. 

55. 16;50,48 x (1 :0;52,51) = 19;7,33°. 

56. 19;7,33°: 0;31,26,37 °/d * 36;30 d = 36i/2 d . 

57. B naHHOM cayaae Heab3a npeHe6pe4b h3mchchhcm paccToaHHa TA (phc. 12-B) 
npn yaaaeHHH uenrpa amuiHKaa ot .ihhhh ancua SKcnem-pa TA 0 Ha BejiHHHHy 
k 19°, KaK 3 to hmcjio MecTo b aHajiomwHOH CHTyapHH ana CaTypHa h lOnHTepa (rae 
k » 2° h 5°) (c.380-381 h kommcht. 29). CoraacHO O.Hefire6ay3py, b anoree OKCueHTpa 
TA = R + e - 0;15 p = 65;45,5P, b nepHree TA = R-e- 0;26 p = 54;26,27P; IlTone- 
Mefl 6epeT cpeaHee H3 sthx 3 Ha4CHHHt ± (0;15 + 0;26) = ±0;20 p [HAMA, p.200]. 
OaHaKo flac.TyMep npHBOawr apyrae 3Ha4eHHa: b anoree npn a c = 19;7,33° TA = 
= 65;38,12 p « 65 p - 0;22 p ; b nepuree npn k = I60;52,27° TA = 54;17,56P » 54P + 
+ 0;18 p ; cpeaHaa BeaHqHHa oncjioHeHHa ±0;20 p [PA, p.573, n.50]. 

58. Be/Dimma c' (cm. kommcht. 29) 3aecb onpeaejiaerca b HHxepBaae 18° S ac •& 24°; 
cooTBeTCTBeHHO (kh.XI, ra.ll, c.369) c' = ^ (4; 16° — 3; 13°) = 0; 10,30° (npHMHHa pac- 
xoacaeHwa c BeaHMHHOfl IlToaeMea HeacHa); orcioaa OTHomCHHe CKopocreii b anoree 


1 — 0 ; 10,20 

0;52,51 + 0; 10,20 


= 0;49,40:1;3,11. 


59. ToMHee, 81;13,28 [PA, p.574, n.52], 

60. Meroa, c noMombio Koroporo bumhcjichu 3th BeanaHHU, noacHaeTca IlTOaeMeeM 
b KOHne ra.6 kh.XII, c.388, cm. TaKace kommcht. 94. 

61. 20;58,21°: 0;31,26,37 °/d = 40;l d - 40 d . 

62. _BeaH4HHa c' (cm. kommcht. 29) onpeaeaaerca 3aecb b HHTepBane 
159° < ac < 162°; cooTBeTCTBeHHO 


c' =\ (4;33° - 3;55°) = 0; 12,40°. 
OTcroaa oTHomeHHe CKopocreii 


1 + 0; 12,40 
c " 0;52,51 - 0; 12,40 


1;12,40:0;40,11. 


63. TowHee, 127;40,3 [PA, p.575, n.55]. 

64. BuwHCJieHHa npoH3Boamracb coraacHO MeroaHKe kh.XII, ra.6, c.388, cm. TaKace 
kommcht. 94. 
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65. 16:52,52°: 0;31,26,37 °/d = 32;13 d = 32i/ 4 d . 

66. OTHomeHHe cxopocreH, corjiaCHo cooTHomeHHio nepnoaoB ana BeHepw, npwBe- 
aeHHOMy b kh.IX, i-ji.3, c.281: [(5 x 360°): (8 x 360° - 2;15°)] = 1 : 0;37,31,45; ec*H 
*e ocraBHTb nepBhie tph uiecTnaecaTepHWHUx 3HaKa b Ta6;inqHbix 3HaweHHax cxopocreii, 
no^yiHM 0;36,59,26 : 0;59,8,17 = 1 : 0;37,32. 

67. Tax nocjie HCnpaBJieHHa reft6eproM npwBeaeHHOH b Texcre bcjihhhhh 1057;56; 
OflHaxo fljx.TyMep HacTanBaeT Ha ncnpaBJiCHHH 1057;51, conracyiomeMca c aajibHeftuiHMH 
BbiMHOieHHaMH [PA, p.575, n.58]. 

68. 12;52,24 = 20:35,17. 

69. 20:35,19°: 0;59,8,17 °/d = 20;53 d = 205/ 6 d . 

70. 3aecb, xax h b cjiynae Mapca, ne;ib3a npeHe6penb h3mchchhcm pacc-roaHHa 
TA npH yaajieHHH neHtpa anHivouia ot jihhhh ancnn b momchtu ctohhhh Ha Bejin- 
MHHy k = 20;35,19°. CorjiaCHo O.Heftre6ay3py, npn yxa3aHHOM k b anoree 
TA = R + e - 0;4,26 p = 61;10,34 p , b nepHree TA = R —'e + 0;5,7 P = 58;50 p , hto co- 
wiacyerca c aaHHhiMH riTOJieMea; Taxon *e npn6jin3HTejibHo pe3yjibTaT nojiyneH 
fl*.TyMepoM [PA, p.577, n.60]. 

71. BejiHUHHa c' onpeae^aerca b HHTepBane 18° < ic £ 24°; corjiaCHo Ta6jinu,aM 
HcpaBCHCTBa wia BeHepw (xh.XI, rn.ll, c.370) c' = ^ (0;58° - 0;43°) = 0;2,30°, hto He 
corjiacyerca c Be;iHWHHoft nmneMea. Bo3mojxho, 3aecb IlTOjieMeH onia6onHO B3aji 
3HaaeHHe cyMMH c 3 + c 4 b HHTepBajie 12° < x s 18°, me npHpameHwe (Jjvhku,hh 

O'14° 

cocTaBJiaeT 0;14° h c' = —^— = 0;2,30°. Oraojia 

1 - 0;2,20 0:57,40 

c “ 0;37,31 +0;2,20 “ 0;39,51' 

72. Bbinncna^ocb corjiaCHo MeroaHxe, h^toxcchhoh b xoHije xh.XII, rji.6, c.388; cm. 
Taxxe xommcht. 94 h [PA, p.577, n.62]. 

73. 21;9,3°: 0;59,8,17 °/d = 21;28 d * 21^ d . 

74. Tadanubi HepaBeHCTB BenepH (xh.XI, rji.l 1; c.370) aax)T b HHTepBajie 

159° < ic < 162° c' = (0;51° - 0;45°) = 0;2°. Be.iHqHHa c', BUHHCJieHHaa no Ta&muaM, 

h Ha 3 tot pa3 He coBnaaaeT c HCnojib3yeMOH FlTOjieMeeM. IlTOJieMeeBCxoe 3HaqeHne 
nojiyMHM, earn npeHe6pexeM H3MeHeHneM c 4 . flajiee, 

1 + 0;2,20 1;2,20 

c “ 0;37,31 - 0;2,20 “ 0;35,11 

[HAMA, p.200; PA, p.577, n.63]. 

75. BbiHHOieHHa npon3BoanjiHCb corjiaCHo Meroanxe, H3jio:xeHHOii b xh.XII, rji.6, 
c.388; cm. Taxxe xommcht. 94 h [PA, p.578, n.65], 

76. 20;4,30°: 0;59,8,17 °/d = 20;22 d » 20V 3 d . 

77. IlepHOflHHecxHe cooTHomeHna jyia Mepxypna, npHBejjeHHMe b xh.IX, rji.3, c.281, 
aax>T (145 x 360°): (46 x 360° + 1°) = 1 : 3;9,7; ecjra orpaHHWiTbca flByMa mecnweca- 
TepHHHbiMH 3HaxaMH Ta6jiHqHHx 3HaweHHH, nojiynaeM 0;59,8 :3;6,24 = 3;9,7,54 ~ 
= 3;9,8. 

78. 34;56,12:3;9,8 = 11;4,59°. 

79. A t = 34;56,12°: 3;6,24 7d = ll;15,56 d = lli/ 4 d . 
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80. B HHTepBaJie 6° < k < 18° (cm. TaSmmy kh.XI, ra.ll, c.371) c’ = ^ (0;47- 
- 0;17) = 0;2,30°; b HHTepBaJie 6° S ic < 12° noayqaeM to *e 3HaaeHHe; Bepoarao, 
IlTOJieMeeM aonyineHa 3aecb BhiqHcaHTeabHaa omnOKa. 

81. OTHomeHHe CKopocreii 

1 - 0;2,20 0;57,40 

c “ 3;9,8 + 0;2,20 ~ 3;11,28* 


82. B anoree aKcpeHtpa Mepicypua TA = R + 3e = 69 p ; npn ic = 11;30°, corjiac- 
ho [HAMA, p.201], TA = 68;38,46 p = 69 p — 0;21,14 p ; corjiacHo [PA, p.580, n.69] 
TA = 68;37 p , 3HaveHne *e, xoropoe npHBoaHT FlTOJieMeH, noaywaeroa npn ic = 11;40°. 

83. BbWHCJiHTe^bHaa omH6ica riroaeMea; Ha caMOM aeae ayra Ha ©r paBHaeroa 
152;22° [PA, p.580, n.70]. 

84. BbmHCJiHTejibHaa onm6ica; aoa*Ho 6un 76; 13,58° - 43; 15,32° = 32;58,26°. 

85. BiMHCJieHHa npoH3BoaHjiHCb corjiacHo MeTo/juxaM, onHcaHHbiM b KOHue Hacroa- 
meii rjiaBhi; cm. kommcht. 94. 

86 -5^ra = 10; “ a - 10wa - 

87. MepKypwft HaxoaHTca Ha MHHHMajibHOM paccroaHHH ot Ha6jiK>aaTejia, b aeyx 
TOMKax op6hth npn ic = ± 120°; BeawqHHa c' noaroMy aoaacHa onpeaeaaTbca b 
flByx npoMexyncax 108° < ic £ 111° h 129° < x < 132°. B nepBOM cjiywae c’ = 
= ^ (2;56° - 2;53°) = 0;1°, bo btopom c'= ^ (2;24° - 2;18°) = 0;2. nroaeMeii 6epeT 


1 + 0; 1,30 1;1.30 

c “ 3;9,8 - 0;1,30 “ 3;7,38' 

89. B aaHHOM cayaae neo6xoaHMo pa3JiHwaTb ase cnryaijHH, Koraa croaHHa 
npoHCxoaaT ao (ic = 120° - 11 1 / 2 ° = 108V5°) h nocjie (ic = 120°+ 111 / 2 ° = 1311/5°) 
nepHrea. B nepBOM cjiyaae, corjiacHo [HAMA, p.201 ], TA = 55;45 p = 55;34 p + 
+ 0;11 P (55;34 p — MHHHMajibHoe paccroaHHe); bo btopom 
TA = 55;41 p = 55;34 p + 0;7 P ; IlToaeMeH 6epeT BejnmHHy 
TA H3 aroro npoMe*yTxa. Ho, coraacHo [HAMA, p.581, 
n.74], b nepBOM cayqae TA = 55;45,50 p , bo btopom — 
55;41,58 p ; bo3mo*ho noaroMy, qro nroaeMeii 3aecb bh- 
ancaaa ToabKO obho sHaweHHe TA, a hmchho aaa 
ic = 13H/5°. 

90. O MeroaHKe BhiMHCaeHHa arnx Beanmra cm. c.388 h 
kommcht. 94. 

91. 11:21,30 s : 0;59,8 °/d = ll;31,29 d - 11 V5 d . 

92. CoraacHO O.Heftre6ayapy [HA II, 291, 301], nprae- 
aeHHaa HH*e BhiqHcaHTeabHaa npopeaypa nepeHeceHa cioaa 
b aHTHMHOCTH h 3 ra.4 kh.XII, nocBameHHoft Mapcy. OaHaxo 
flx.TyMep noxaaaa, qro OHa npHMeHaeroa He ToabKO b 
cayqae Mapca, ho h aaa Bcex ocraabHbix naaHeT. flac.TyMep 

npaBHabHo OTMeqaeT, mto nToaeMeii Hepeaxo noacHaeT cboh BwqHcaHTeabHbie MeroaH 
He TaM, rae ohh BnepBbie BCTpeqaiorca, a b KOHpe cooTBeTCTByiomero pa3aeaa [PA, 
p.582, n.76 ]. 

93. Kh.XII, ra.4, c.383. 

94. Meroa BhiqncaeHHft nToaeMea noacHaeTca Ha pnc. 12-C, cooTBeTCTByiomeM c 
He6oabmHMH H3MeHeHHaMH [PA, p.582, Fig. R]. B momcht onno3HUHH uenrp annimicaa 
HaxoaHTca b anoree, a naaHeTa Ha aHHHH ancwa SKcpeHTpa. B momcht BToporo croaHHa 
uenrp annuHicaa HaxoaHTca b C, a naaHeTa b S, npn otom cpeanaa aHOMaana naaHeTbi 
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paBHa k, HCTHHHaa aHOMajina — k h HepaBeHCTBo (npocra<i>epe3) — r\. H3BecTH0, qro 
«BHflHMaa Tiyra annuHiuia ot xaxaoro H3 croaHHii ao onno3muiH», T.e. yroa XCS = P, 
cocraB^aeT 22; 13,19°; Tpe6yerca HaitTH k h k. 3asaqa peniaerca caeffyiomHM o6pa30M. 

1. HaxoflHM npw6^H*eHHoe 3HaqeHHe cpeaHeii 3 kcu6htphm ecKon aHOMajiHH 

k' = =r -2-r = 2 ^' 1 , 3 ; 1 i 9 ° = 21;10° (roaHee, 21;6,8°) 
c + c 1;3,11 

(b neparee aejiHM Ha c — c'). 

2. Ha ocHOBe k' no Ta6.rauaM kh.XI ra.ll, c.369 HaxoaHM t] = c^ + c^ = 3;45° 
(TOMHee 3;46,15°). 

3. OTciofla yroa ZCS = p - tj = 18;28,19° (b nepnree CKjiaflHBaeM p + tj). 

4. HaxojuiM TowHoe 3Haqeroie cpeaHeii SKcueHTpHqecKoii aHOMaann 

JE = = 20:58,21° (ToaHee, 20;58,15°). 

5. Orcwna HCTHHHaa SKCueHTpHqecicaa aHOMaana 
k = ic — i} = 17;13,21° 

(b nepHree ic =ic + q). 

flpyme npHMepu BbiqncaeHHii cm. kommcht. 32, 37, a Taxace [HAMA, p.198]. 

95. fljia onpeaejieHHa nojioxeHHH TOqeK ctoshhh Ha 3nHx;nioie npH npoH3BoabHbix 
k Heo6xopHMo 3H3Tb cooTBeTCTByioinHc paccroaHHa ueHTpa anmynoia ot HafiaioaaTeaa. 
Tadraua paccroaHHH p(ic), xotb h He npHBoaHTca b aBHOM Bnae, ncnoab30Baaacb 
nTOJieMeeM b kh.XI, ra.10 npw BhiqHcaeHHH naaHeTHoii aHOMajiHH. Bepoarao, 3 toh 
T a6jiHueit oh Bocnoab30Baaca h b aaHHOM cayqae. 

96. napaMeTpa croaHHii, BhiqHCJieHHbie b kh.XII ra.2-6, oTHocaroa k cirryauHH, 
xoraa ueHTp 3nHu,Hxjia b momchth ctohhhh caBHHVT Ha Hexoropyio BeanqHHy 
OTHOCHTejibHo jihhhh ancna; Tenepb *e Tpe6yeroa HaftTH 
nojioxceHHa roqeK croaHHii Ha anHunxae, xoraa iieirrp 
anHHHKjia coBnaaaeT c anoreeM Han nepHreeM SKcnem-pa. 

97. Kh.XII, ra.2, c.379, 380. 

98. Kh.XII, ivi.3, c.382. 

99. Kh.XII, ra.4, c.383. 

100. npH Jc = 20;58°. 

101. IlroaeMeii onpeaeaaeT noao*eHHe roqex croaHHii Ha 
3nHitHKjie (yroa ZAH =j8 Ha pnc. 12-D) b momcht, xoraa 
Hemp 3nH«HKjia A coBnaaaeT c anoreeM axcueHTpa Ag. Yroa 
P ecrb 4>yHKiwa k. H3BecTHa BeanqHHa dp — H3MeHeHHe 
yraa P npn nepeMemeHHH ueHTpa annuHxaa ot roqXH 
cpeflHero paccroaHHa naaHeTH ao MaxcHMaabHoro. H3 bcctho 
cooTBeTCTByromee H3MeHeHHe dp paccroaHHa AT = p. H3Be- 
ctho TaK*e H3MeHeHHe Ap = e paccroaHHa AT npn nepeMe¬ 
meHHH ueHTpa 3nHitHKjia ot roqKH cpeaHero paccroaHHa go anorea A Q . nroaeMeii aaaee 
npesnojiaraeT jihhchhhh xapaxTep 33 bhchmocth P(k) ot p. Oroioaa 

h, cjieaoBaTejibHo, 

/J(0°)=jS +ApJ^, 

rae P(0°) — paccroaHHe no 3 hom3jihh ot nepnrea anHunxaa ao tohkh croaHHa 
npn x = 0°, p — BejiHqHHa p Ha cpeaHeM paccroaHHH. B aaHHOM cayqae P = 16;51°, 
dp = 22; 13° - 16;51° = 5;22°; dp = 65;40P - 60? = S^OP; Ap = 6 P , orcioaa 

p((T) = 16;51° + 6 P x = 16;51° + 5;4l° = 22;32°. 
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BnaHMaa anHUHKJiHwecKaa aHOMaawa ana nepBoro h BToporo CToaHaft onpeaeaaeTca 
OTciofla xax a(0°) = 180° ± /9(0°). 

AHajioniMHaa npoueaypa ana onpeaeaeHHa /3(0°) h a(0°) npHMeHaerca Taxace h b 
cayaae BeHepw h Mepxypwa [HAMA, p.202-203; SA, p.349-351 ]. 

102. Kh.XII, ra.4, c.384. 

103. 3aecb /? = 16;51°; dp = 16;51° - 11;11° = 5;40°; dp = 60P - 54;20 p = 5;40 p ; 

bp = 6 P . Orciofla >3(180°) = 16;51° - 6 P x = 10;51°. 

104. Kh.XII, ra.5, c.385. 

105. Kh.XII, ra.5, c.386. 

106. Kh.XII, ra.6, c.387. 

107. Kh.XII, ra.6, c.387. _ 

108. IlpH npoH3BOJibHOM k bo3mo*chh flBa cayqaa: 

1. AT = p(ic) > R = 60 p ; Toma 
dp(jc) = pQc) — R, bp = R m&x - R, 

bf}=f}(0°)-l dfl (jc) = ^dp(jc) 

H P<jc)=P + ^<5/0(k). 

2. AT = p(ic) < R, Toma 

dp(jc) = R - p(ic), bp = R-R min , bP=p-p(K min ), 

npH<ieM !c min = 180° ana Mapca h BeHepbi, ho lc m . n = ±120° ana MepKypHa; 

<*£(*) = jfj; d P(F) H P(F) =P ~ W(F)- 

3Haa P(jc), HaxoflHM aHOMaamo a = 180° ± /3(k), 3a<t>HxcHpoBaHHyio b Ta6annax 
[HAMA, p.204-205 ]. 

109. Kh.XI, ra.10, c.366. 

110. Haa xaacaoii iuiaHCTU b Ta6amie npwBoaaTca 3HaqeHHa bhahmoh aHOMaann 
a ana nepBoro h BToporo croamiH xax t[)y hxijhh cpeaHeft aHOMaanH x (pwc. 12-D). 

111. Kh.IX, ra.7 h kh.X, m.l. 

112. «Haw6oabiuee otkjiohchho, hah MaxcHMaabHaa aaoHrauHa (5vdaxaow; hjih 
aTtoataai?) Mepxypna h Benepw (ot Coawua), onpeaeaaeTca, coraacHO IlToaeMeK), xax 

MaKCHMyM P33H0CTH HCTHHHbIX flOArOT lUiaHeThl H CoAHIia. BeaHMHHa P33HOCTH 33BHCHT 

ot paccroaHHa uem-pa ammHxaa naaHeTU ot Ha6aioaaTeaa h, caeaoBaTeabHo, ot 
noao*eHHa era OTHocHTeabHo ahhhh ancaa. IlToaeMeH crpeMHTca nocrpoHTb Ta6a«uy 
3HaqeHHH MaxcHMaabHoft aaoHrauHH xax (JiyHxmiH aoaroTbi naaHeTw. OflHaxo MaxcHMaab- 
Hhie 3aoHraunn BHancaaioTca hm Toabxo ana xpaiiHHx Towex 3HaxoB 3oanaxa; 
npoMeacyTOMHhie 3Haqenna aoa*Hbi 3aTeM onpeaeaaTbca ahhchhoh HHTepnoaauHeii. C 
TeqeHweM bpomohh BcaeacTBHe npepeccHH H3MeHaeTca noaoaceHHe ahhhh ancaa 

OTHOCHTCabHO TOMXH BCCCHHerO paBHOaeHCTBHa, HTO npHBOflHT X H3M6H6HHK} Ta6aHqHbIX 
3HaqCHHH MaxcHMaabHoft aaoHrauwH. Ta6aHim noaroMy jjoaachh nepHOflwqecxH o6hob- 
aaTbca. 

113. BbiMHcaeHHe MaxcHMaabHoft 3aoHrau,HH BeHepw, xax yTpeHHeft, Tax h BeqepHeft, 
npoH3BOflHTca no craHAapTHOft cxeMe. B momcht, xoraa naaHeTa HaxoaHTca b TOince 
© (p«c. 12.13) xacaHHa 3nnuHxaa npsiMoft H3 A, cqHTaioTca h3B6Cthhmhi HCTHHHaa 
floarora naaHena A (oaho h3 ctmxcHpoBaHHbix b Ta6aHiie 3HaqeHnft: 0° 0bh3, 0° Teabiia, 
0° BaH3HeaoB h t.a.), napaMerpu aBHaceHna BeHepw h CoaHua, b qacrHOCTH floarora 
ee anorea A fl = 25° Teabua h aoaroTa coaHeqHoro anorea A(A Q ) = 5;30° BaH3HeuoB. 
Tpe6yerca onpeaeanTb HCTHHHyio aoaroTy CoaHua A Q . PenieHne: no H3BecnibiM A h 
A fl HaxoflHM cpeflffiOK) axcueHTpiniecxyio aHOMaanw naaHeThi Jc (ABZ Ha p«c. 12.13) h 
floarory uempa anHUHxaa A = A ft - k = A e ; nocxoabxy n3BecTHa A(A e ), Taxace H3BecTHa 
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h canHeMHaa aHOMaana k q = A(/1 g ) m ypaBHeHHe c(k q ), onpeaeaaeMoe no Ta&iHuaM 
kh.III, ra.6; OTCiOfla k Q = X Q + c(lc Q ) h MaxCHMaabHaa 3aoHrauna AA max = = 

= | A — A 0 | . noflpo6Hcc cm. [HAMA, p.231-232; SA, p.351-354 ]. 

114. 3«ecb k = ABZ = 10:35°, X = A fl - k = 25° Teabua - 10;35° = 14;25° Teabua = 
= X G , k q = J q -X(A q ) = 338;55°, o-rcioaa c(k) =+0;49°, A q = 14;25° Teabua + 0;49° = 
= 15; 14° Tcjibua m AA may = 15; 14° Teabua - 0° 0bh3 = 45; 14°. 

115. 3flccb k = ABZ = 103;35°, X = A fl - k = 25° Tejib U a - 103;35° = 11 ;25° Boao- 
acw = X G , ic Q = 11;26° Boaoaew - 5;30° Bjih3hcuob = 245;55° ~ 246°, c(ic) = +2; 13°, 
OTciofla A g = 11;25° Boaoaca + 2; 13° = I3;38° Boaoaea h AA max = 360° — 13;38° Boao- 
acw = 46;22°. 

116. Kh.XIII, ra.8. 

117. B KMHCMaTMMcCKOii Moacan, npKHa-roM jui a onucaHHa aBHaceHHa MepKypna, 
cpcaHce noaoaccHMC naaHCTbi b MaxCMMaahHOH aaoHrauuH He onpeaeaaeTca oaH03HauHO 
no H3BCCTHOMy nCTMHHOMy noao^ceHMio (KaK oto mmcct Mecro b cayuae BeHepw), 
nocKOabKy npn 3aaaHHOM HanpaBacHHM A© noaoxeHHe aecfcepeHTa, a 3HauHT, h 
paccTOaHHC TZ ot cro uCHTpa ao uCHTpa onnuHKaa Bapbupye-rca. f[03T0My flTOaeMeH 
3accb peiuacT ofipaTHyio 3aaaay. Oh HaxoanT^ no aByM H3BecTHhiM cpeaHHM noaoaceHuaM, 
xapaKTcpn3ycMbiM cpcaHcii aHOMaaHeii #c t , * 2 , cooTBeTCTByiomHe 3HaweHHa A G1 , X Q2 h 
Aj, A 2 , caMTaa, a to naaHCTa HaxoanTca b MaxcHMaabHOH aaoHrauHH. 3HaweHHa , 
k 2 Bbi6HpaiOTca t3khm o6pa30M, MToObi hckomoc Ta6aHWHoe 3HaaeHHe aoaroThi naaHena 
A (0° 0bh3, 0° Tcabua m T.a.) nonaaaao b HHTcpsaa A t <A<A 2 . CooTBeTCTByiomee 
A 3H3MCHMC AA^^ onpeaeaaeTca 33 tcm awHCMHOH HHTepnoaauHeii. 

118. Kh.IX, ra.9, c.309. 

119. n-roacMCH onpcacaacT AA maj( aaa cay aaa, Koraa HCTHHHaa aoaroTa Mepicypua 

A = 0° CxopnHOHa. floaaraa JEj = 0°, HaxoaHM X t = A fl — = A G1 = 10° BecoB, k q1 = 

= X G| - A(A q ) = 10° Bccob - 5;30° Buh3hcuob = 124;30°, r(£ G1 ) = -2°, A Q1 = X G) - 

- c(* G1 ) = 8° Bccob. 3-rOMy 3HaneHHH> A G , cooTBexcTByeT HCTHHHaa aoaroTa naaHeThi 
= 29;2° Bccob, OTCioaa AA m-ixl = |Aj — A G1 | = 21;2°. floaaraa aaaee * 2 = 3°, HaxoaHM 
X 2 = A u + k 2 = X G2 = 10° Bccob + 3° = 13° Beco B ; k Q2 = X £)2 - A(A Q ) = 13° Be- 
cob - 5;30° BaH3HcuoB = 127;30°; c(k G2 ) = -1;56°, A Q2 = A Q2 - c(* G2 ) = 13° Be- 
cob — 1;56°= I1;4°Bccob; noayaeHHOMy 3HaaeHnio X Q2 cooTBeTCTByer A 2 = 1;55° 
CKOpnMOHa, OTCioaa ^ max2 = |A 2 - X Q2 | = 20;51°. 

Ta6aMMHOc 3H3 mchhc A = 0° CxopnHOHa nonaaaeT b HHTepBaa Aj < A < A 2> OTCioaa 
aMHCMHOM HHTcpnoaauHcii HaxoaHM 


-^max 2 )( A - A ,) 


" A l) 


= 21;2° - - tl 2.53? :58 ° = 21;2° - 0;4° = 20;58°. 

120. McTOaHxa onpeaeaeHHa AA max aaa A = 0° Teabi;a aHaaomaHa paccMOTpeHHOH 
B KOMMCHT. 119. 

121. YKa 3 aHHaa BCanaHHa 3 ac[)HKCMpoBaHa bo Bcex pyxonwcax, ho, xax noxa 3 aa 
flxc.TyMcp, 3 accb aoaxcHo 6 wTb 55;53 p — BeanaHHa, cooTBeTCTByromaa npeameCTByiomHM 
h nocacayiomHM BbmMcaeHHaM [PA, p.597, n.100]. 
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flpuJioxeHux 


122. 3fleo> Zuyoq — «Bechi»; b apyrnx Mecrax nom Bceiaa Xr|X.a( — «KaemHB». — 
rSpuMeH. M.H.Becejioeacozo. 

123. BhiwucjmTMbHaa ouin6Ka IlTOjieMea; aoa)XHo 6uTb 18;54° [HAMA, p.234, n.10]. 

KHMPA TPHHAZUlATAa 

1. TaxaM o6pa30M, aaaaceHae imaHeThi no mapoTe FlTo.ieMeH paccMaTpaBaeT xax 
aHOMajiHio, T.e. xax oTxaoHeHae acraHHoro noaoxeHaa naaHeTbi ot cpeaaero, npsmeM 
noaieflHee onpeaeaaerca ruiocxocrbfo axaanTaxa. flBe cocTaBaaiomae aroro aBaaceHaa 
MoryT 6aTb BbiaBjieHbi Ha ocHOBe Ha6.TtozieHHH. Tax, b caywae BepxHHx nnaHeT Ha6aio- 
flaerca nocreneHHoe h3mchchhc mapoTbi, xoropaa Ha npoTaaceHaa oflHoro nepaoaa o6pa- 
meHHa no aoaroTe noaoacaTeabHa Ha oahoh noaoBBHe 3xaanTBxa 
h OTpnuaTe,ibHa Ha apyroft. HaMeHeHae uiapoTH 6yaeT HOCHTb 
Taxon xapaxTep, ecaa aetfcepeHT HaxjioHOH x naocxocra 
axaanraxa. Ha (jx)He ruiaBHoro H3MCH0HHa HafvnoaaioTca Taxjxe 
peaxae xoae6aHaa mapoThi bo BpeMa nonaraux flBa*eHaa, 
CBaaaHHbie, coraacHo nmaeMex), c ABaaceHaeM njiaHeTM no 
ananaxay. ConocraBjieHae Teopaa nTOJieMea c aeacTBHTenbHbiM 
a3MeHeHaeM mapoT nnaHeT cm. b [HAMA, p.1255-56, Fig.155- 
156]. 

2. Kh.XIII, rn.4, a raxace xh.IX, rn.6, c.299. 

3. yTBep*fleHae riTOjieMea HocaT cxopee xaaecTBeHHHH, a 
He MaTeMaTaaecxHH xapaxTep; b npoTHBHOM cnyaae npaxoaaM 

x npoTHBopewaio. IlonoBaHa axcpeHTpa, npaneraromaa x anoreio, oTxjioHeHa Bcei^a x 
ceBepy ot oxnanraxa nanib b tom cnyaae, ecjia anoreii axcueHTpa A coBnaaaeT c 
Haa6onee ceBepHOfl Toaxoft nec^epeHTa J V, *rro BhinonHaerca TOjibxo ana Mapca (pac. 13-A 
a xommcht. 5). 

4. K ceBepy ot oxnanraxa anauaxn opaeHTapoBaH TaxaM o6pa30M, wo ero nepareii 
6yneT Bcema ceBepHee njiocxocra netfcepeHTa. 

5. B ocHOBe pacweTOB ^BaxceHaa BepxHax njiaHeT no iuapoTe ne*aT cneayfomae 
3HaweHaa aonroT Haa6onee ceBepnoii towxb ae^epeHTa X(N) a anorea axcpeHTpa ruiaHeTbi 

m- 



Mapc 

lOnaTep 

CaTypH 

m 

~120;00° 

180° 

180° 

m 

115;30° 

161° 

233° 



Pac. 13-A 


flaa BepxHax naaHeT, TaxaM o6pa30M, cnpaBeanaBo cooTHomeHae | X(N) — X(A) | < 
< 90°, CBaaeTeabCTByiomee o tom, hto anorea pacnono*eHbi x ceBepy ot oxnanraxa. 

6. Ecaa ae<J)epeHT otxjiohch x ceBepy ot axnanraxa, to nepareii anapaxna — x 
ceBepy ot ae<J>epeHTa, a Hao6opoT, ecaa ae<[)epeHT OTxnoHeH x rory, to nepareii anapax- 
na — Taxxce x wry. 

7. B anoree a neparee axcueHTpa, xoropue b cnynae Benepw h Mepxypaa coBnaaaiOT 
c Haa6oaee ceBepHoii a k>*hob ToaxaMa ae<J)epeHTa, HaxaoH ananaxaa x axaanTaxe, 
H3MepeHHHii b naocxocra, npoxoaamea aepe3 ueHTphi ananaxna a oxnanraxa 
(pac. 13-B) nepneHaaxyaapHo nocaeaHeii, paBeH HaxaoHy ae^epeHTa; apyraMa caoBaMa, 
b Haa6oaee ceBepHoii a io*hoh Toaxax ae(J>epeHTa ij = 0. 

8. HMexiTca b Baay He caMa naaHeTbi, a ueHTpu ax anaimxnoB. 

9. 3to B03M03KH0 awub b tom cnynae, ecaa HaxaoH ae^epeHTa x naocxocra 
3xaanraxa i Q = 0 (pac. 13-B), xoraa peHTp ananaxaa HaxoaaTca b y3aax naaHeTHoii 
op6hth, T.e. b Toaxax nepeceneHaa ae<|)epeHTa a axaanraxa. 

10. flaa onpeaeaeHaa MeHaromeroca HaxaoHa naocxocra ananaxna oTHOCaTeabHo 
ae^iepeHTa nToaeMeii acncwn>3yeT a»a aaaMeTpa ananaxna d x a d T TlepBbiii ecn. aaHaa 
nepeceqeHaa naocxocra ananaxaa h naocxocra, npoxoaameii aepe3 ueHTpu anauaxaa 
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h amrnnTHKH nepnemtHxyjiHpHo noaie«Heft ^ n e A e Ha P HC - 13-B). flaaMerp d 2 
nepneHflHKyjiapeH d { . Cootbctctbchho FlTOJieMeii Hcnojib3yeT «Ba yrjia: «HHXJiHHaimio» 
(gyxXiau;) ^ — yroji Me*ay CII e h CO h «o6jiHKBauHio» (Xo^coau;) i' 2 — yroji Meamy 



Phc. 13-B Phc. 13-C 

boctowhoh nojioBHHOH d 2 h iuiocKOCTbio 3KJIHI1THKH. B cjiywae BepxHHx iuiaHeT 
i Q = const, i' 2 = 0, MeHaeTca Tojibxo i^, b cjiywae hhxhhx iuiaHeT MeHaioTca Bee Tpn 
yrna i Q , t,, i T 

11. B cjiywae hh*hhx ruiaHeT nepnreft snHnnxjia Il e paxerca oraocHTejibHo 
««t)epeHTa Bceraa b tom xe HanpaBjieHHH (ceBepHOM hjih kwkhom), wto h peHTp 
ananmuia C Ha «e<])epeHTe (pac. 13-B). 

12. flaaMeTp annnHXJia d { coBepniaeT xojie6aTejibHhie aBHxeHHa Boxpyr nepnenanxy- 

jiapHoii eMy och d 2 OTHocHTejibHoro cpejmero nojioixeHHH, onpeaejiaeMoro iuiocxocrbK) 
«ect)epeHTa. llepHoa KOJie6aHwa paBeH nepnoay o6pameHHa nenrpa annuHMa no aojirore. 
KHHeMaTHaecKH aro xojie6aTejibHoe aBHxeHHe moxho npeacraBHTb c noMOiiibio xpyroBoro 
paBHOMepHoro flBHjxeHHa. IlToaeMeft bbojiht c aroft pejibio b iuiocxocth, npoxoaameH 
wepe3 d { h OC nepneHUHxyjiapHO aecfeepeHTy, Majihrii Kpyr paanycoM b = rsin ; l rmiv , 
r«e r — paanyc annnHKJia, — MaxcHMajibHoe 3HaweHHe ij (pnc. 13-C). Ilo xpyry 

b yK33aHH0M HanpaBaeHHH paBHOMepHo aBHxerca Towxa Q co cxopocrbio, paBHoft cpeaHeft 
CKopocra ABHaceHHa anHUHXjia no aoaroTe, Tax wto yroji y B03pacraeT aHHeimo. J^naMeTp 
rfj = nA g = 2r coBepmaer npn stom cHHxpoHHbte xoaefiaHna Tax, wto HMeer Mecro 
paBCHCTBO r sin i { = b sin y. AHajiorHWHHH M6xaHH3M Hcnoab3yerca nmaeMeeM h jyia 
onncaHHa xojie6aTejibHoro aBHxeHHa anaMeTpa d 2 . noapo6HbiH aHajiH3 cm. b [Riddell, 
1978]. 

13. C.399. 

14. ByxBanbHO «no HanpaBjieHHH) x Bewepy*; oflHaxo pewb 3«ecb Ha caMOM aeae 
AoaxHa hath o boctowhom HanpaBjieHHH [HA II, 331 a); PA, p.600, n.13]. 

15. HMeerca b Bsmy nojiOBHHa axcneHTpa, Ha xoropoH ypaBHeHHe cooTBeTCTBeHHO 
6y«eT noaoxHTejibHhiM hjih OTpmiaTejibHHM. 

16. Majibiii xpyr, ynpaBjiaromnii xoaefiaHHsMH anaMeTpa aejiHTca nonojiaM 
iuiocxocTbio aecfiepeHTa; xpyr, ynpaBjiHK>mHH xoae6aHHHMH anaMeTpa d 2 , aejiHTca 
iuiocxocTbio, npoBeaeHHOH wepe3 ueHTp anHimxjia C napajuiejibHo sxjinnTHxe. 

17. Pewb HfleT o naTOM aneMeirre — 3<i)Hpe, H3 xoroporo, no Aphctotcjiio, nocrpoeHo 
Bee, wto Haxo«HTca Bbnne op6hth JlyHbi. 

18. «npHHu,Hn npocTOTbf* ynoMKHaerca Taxxe b kh.III, ra.l, c.79. 

19. Bmccto «o6bacHHTb» flx.TyMep ynoTpe6aaeT 3«ecb raaroa to save — cnacra, 
nepeBoa rpewecxoro Siaacouu. Iloxoxee BbipaxeHHe («cnacTH aBaeHHe*) Hcnoab30Baji 
no3flHee Chmiuihxhh, aHajiH3Hpya cncreMy axcneHTpoB h annivnuioB. 

20. Kpyry, npoxoaameMy wepe3 nojiroca aetJjepeHTa hjih annnHXJia, b 33bhchmocth 
ot 3aaawH. 
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Tlpiaioxenux 


21. B yaaax h b Hanfxwiee ceBepHoii hjih ioxhoh to wax aetJrepeHTa, aepe3 xoropue 
b cnyaae BeHepu h Mepxypna npoxoaHT jihhhs ancHfl axcueHTpa. 

22. «B6jih3h», noTOMy mto b chmhx sthx Toaxax ruiaHera He BHflHa. 

23. PaccMOTpeH cayaaii, xoraa ij = 0 h HaxjiOH ammHXJia i' 2 Taxxe He OKa3hiBaeT 
bjihhhhh Ha mnpoTy, h, aieflOBaTeabHO, mnpoTa iwaHeTH /S = f nm<iv . Ha6jno«eHHa «aiOT 
jyia BeHepu i 0max = +0;10°, jwz MepxypHa i Qmax = -0;45°; aetjjepeirru BeHepu h 
MepxypHa, TaxHM o6pa30M, HaxjioHeHU b npoTHBonojioxHue cropoHu npn aHa^ornaHux 
nanoxeHHax anmiHXJia. 3«ecb h aajiee nro;ieMeft He npHBO«HT no«po6Hux CBe«eHHH o 
HadnraneHHax, xoropiae JierjiH b ocHOBy nojiyaeHHux napaMeTpoB. 

24. Onpe^ejiaeTca pa3HOCTb no nmpoTe A/5 iuiaHcru, o6yaiOBJieHHaa HaxjioHOM 
AHaMeTpa d 2 annuHXJia, cooTBeTCTBeHHO b HaHESojibineft yTpeHHeft h BeaepHeft aaoHraiwax. 
BejiHaHHa A/S 33 bhcht ot mvioxeHHa ijeHTpa snHiwxjia Ha axcijeHTpe, npnaeM 
pacxoxaeHne 3HaaeHHH A/3 6 yner HaH6ojibmHM, earn ueHTp aimijHKJia Haxo«HTca b 
nepnree h anoree axciieHTpa. Ha6jix)«eHHa, o«Haxo, aaiOT una BeHepu A/S = 5° b xaxaoM 
H3 «Byx nojioxeHHH, jyia Mepxypna xe A/S A = 4;30° b anoree h A/3 n = 5;30° b nepnree 


3xci;eHTpa. 

25. JDia BeHepu 

2; 15° + 2;45°“ 


- = 2;30°, ana Mepxypna —= 


= 2;45°, cpe/mee 


26. Kh.XIII, ra.4. 

27. nocjieflHee BepHo an a BeHepu, ho He jyia MepxypHa. Y o6enx njiaHeT jihhhh 
ancHfl sxcoeHTpoB nepnenaHxyjiapHu jihhhhm y3JioB, ho y BeHepu i^eHTp snnunxjia 
6y«eT Ha cpe«HeM paccroaHHH npn k = 90°, y Mepxypnfl xe npn K * 93°. 

28. n P H k 0 = 90° b anoree amnunuia BeHepa 6y«eT ceBepHee, npn k q = 270° — 


ioxHee. 

29. KaxHM o6pa30M nonyaeHu 3th bcjihmhhu? B abhhom cnyvae HMeeT Mecro 
CHTyau,Ha (pnc. 13-D), xoma yemp ammHxjia Haxo«Hrca b y3^e; npn stom iuiocxocrb 
Aec})epeHTa coBnaaaeT c iuiocxocrbK) sxjihiithxh (i 0 = 0), «Ha- 
MeTp d 2 napaJuiejieH axjmnTHxe (i' 2 = 0), a HaxjiOH «HaMeTpa 
d { MaxcHMajieH (tj = i |mnr ). Ha pnc. 13-D DQO — 
naocxocTb sxjihiithxh; uemp 3nnunxjia BeHepu C HaxoflHTca 
b y3Jie SI', IJ h A — nepnrcH h anoreii annimxjia Ha 



d jj npoBe«eM xpyr JI g DA g c ueHTpoM b C nepnennHxyjiap- 
^ ^ H° 3xjinnTHxe h 3nHu,HKjiy. H3 Ha6jno«eHHH h3bcctho 

Ape = /8j = 1 °, npc = /S 2 = 6I/3 0 . OnpeaejiHTb BeanaHHy yrjia ij. Ilocxcwibxy 

OC = R = 60 p (Tax xax ueHTp snHunxjia naxoaHTca Ha cpe«HeM paccroaHHH) — paanyc 
«e<J)epeHTa, a 17 g C = CA g = r — paanyc snHunxjia, yr^u/Sj, fi 2 moxho HHTepnpeTHpoBaTb 
xax anHimxjiHaecxoe ypaBHeHHe, nojiyaaiomeeca npn 3HaaeHHax 3nnuHxjiHMecxoH 
aHOMajiHH | ij | jsjis A g h | 180° - 1, | nna IJ g . Ilocxo^bxy BeHepa Haxo«HTca Ha 
cpe«HeM paccroaHHH, ypaBHeHHe ao^xho onpeaejiaTbca c noMOmbio Ta6jinu xh.XI, ra.ll, 
c.370, crcwifieu 6. CooTBeTCTBeHHO, HHTepno^npya, Haxo«HM: npn « = IVf y anorea 
c 6 = 1;2°, npn « = 180° — 2 Vf y nepnrea = 6:22°, xax yTBepxflaerca b Texcre. Cm. 
Taxxe [HA II, 423, Anm. 18; HAMA, p.215]. 

30. npn k q = 90° b anoree ammrauia MepxypnH 6y«eT Haxo«HTbca ioxHee 
3xjiHnTHXH, npn k q = 270° — ceBepHee. 

31. BuHHCaeHHa aHaaornaHU paccMcnrpeHHUM b xommcht. 29. L[eHTp aimiiHKJia 
Mepxypna 6y«eT Ha paccroaHHH k q = 90° ot anorea npn ic = 92;52°. Ta6jiHizu xh.XI, 
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rji.ll, crojifiufai 6-8 aaioT npH k = 92,52° h a = 61 / 4 ° c 6 ~ 1;45,51° h npH k = 92;52° 
h a = 180° - 61 / 4 ° = 1734V c fi = 4;4,47° b cootbctctbhh c tcm, mto npHBOflHT FlTOJieMeH. 
Cm. TaK*e [HAMA, p.216; PA, p.602, n.23; HA II, 423, Anm. 18]. 

32. rijiocKOCTb pHC. 13.1 nepneHflHKy.iapHa amiHnTHKe h npoxoaHT iepe3 HaH6ojiee 
ceBepHyio h roacHyio towkh aet^epeHra; cneaoBaTeabHO, OHa nepnenawKyaapHa Taxace h 
itjiockocth aKcueHTpa. 

n P H onpeaejieHHH napaMerpoB i Q h ij ana bhcuihhx nnaHeT FlToneMeH npHHHMacT 
cncayiomHe tph aonymeHHa: 

a) HafinioaaTejib HaxoaHTca b iuiockocth aetfcepeHTa; 

6) iuiockocth anHUHKjlOB b anoree h neparee axcueHTpa napanneabHbi (Ha phc. 13.1 
ohh napajuiejibHbi Taxace iuiockocth skjihiithkh, «rro b aeHCTBHTeabHocrH He HMeeT 

MCCTa); 

b) jimhhh ancHa skcuchtpob nepneHaHKyaapHbi aHHHaM y3noB; ho, c tomkh 3peHHa 
caMoro riToncMca, oto nonoaceHHe He aonacHO BbinoaHaTbca b cnynae CaTypHa h 
lOnHTepa (c.398 h kommcht. 5). 

rioapo6Hee cm. [HAMA, p.209-212 ]. 

33. Kpyrn HZK© h AMNE Ha pac. 13.1 npeacTaBaaiOT nonoaceHHa snHUHKna 
cooTBCTCTBeHHo b anoree h nepnree SKeueHTpa; yrau KEr h SEA — sto annuHicnHwecKHe 
ypaBHCHHa npH 3HaicHHax aHOManmi a = 180° ± i ( (i ( = KT© = NAS). JJaa Mapca ohh 
onpcacaaiOTca c noMombio Ta6jiHUbi kh.XI, ra.ll, c.369 KaK c 6 (a) — c 5 (a) h 
c 6 (<a) + c s (a). noaaraa, hto npn Man hi x 3HaaeHHax i { ypaBHeHHa nponopuHOHanbHhi 
yKa33HHhiM BcnHMHHaM, onpeaenaeM hx OTHOiueHHe npn a = 183°: 

KEr c 6 ( 183 ) “ S( 183 ) 5;45 - 1;16 4;29 5 

" c 6 (183) + c 5 (183) “ 5;45 + 1;16 “ 8;5 “ 9' 


Cm. [HAMA, p.209-210], a Taxace [Toomer, 1977, p. 141; SA, p.363]. 

34. JIcMMa: ccjih aaHbi ane bcjihwhhu A h B h OTHOiueHHe l/m aayx apyrax BenHMHH 
C h D t3khx, HTO A = x + C h B = x + D, to cnpaBeanHBbi cooTHonieHHa 


C = i- —9, D = m —— 

m - l m - l 

floKa3aTenbCTBo cm. b [PA, p.604, n.26]. ^ 

35. B aaHHOM cnyaae AEK(A) = 41/3°, BEE(fi) = 7°, = X = 5/9, aE? = 

AEE(£>) ” 

= BEA = x = | i Q |, npimeM AEK = AEr + TEK h BEE = BEA + AES; ycjiOBHa jieMMhi 

BbinOJIHCHbl, OTCIO^a HaXOAHM 

TEK = 5 x 7 9 ~_ 4 y = 5 X 4 2y3 = 31/3°, 


AES 


0 7 - 41/3 9 x 2V 3 

9 X 9 - 5 4 


6 °. 


36. Meroa onpeaeneHHa BenHHHHbi i' 2 = 2; 15° aHanonmeH paccMOTpeHHOMy b 

kommcht. 29, 31. Ta6nmibi aHOMannn Mapca kh.XI, rn.ll, c.369, cronfima 5-7 aaioT 
npH a = 180°-2;15° b anoree (5;45 - 1; 16) x = 3;22°, b nepnree (5;45+ 

+ 2;20) x = 6;4°. Cm. Taxxe [HA II, 424, Anm. 19; PA, p.604, n.27 ]. 

37. ©KcneHTpHCHTeTH h paanycu anHUHKnoB CaTypHa h lOnHTepa HeBenHKH, 
nosTOMy Ha pnc. 13.1 AEK = BEA h npoueaypa, Hcnonb30BaHHaa aaa HaxoacaeHHa 
napaMerpoB opOima Mapca i Q h ip He MoaceT 6biTb npHMeHeHa. BenHHHHbi i Q h i ( 
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npiuioxenux 


op6nr CaTypHa h Khurrepa onpes&naiOTca H3 Ha6jno3eHHH uinpoThi iuiaHeThi b anoree 
h neparee annuHKAa b npeanojioxeHHH, a to ero ueHTp HaxoflHTCa Ha cpe«HeM paccToaHHH 
ot Ha&rcioflaTeaa. fljia CaTypHa Hafijiio«eHHa «aK>T AEH = 2°, AEK = 3°, aah 


lOnwrepa — AEH = 2°, AEK = 1°. B anoree annuHKAa (b coe«HHeHHH) OAaHeTa He 
bhah 3, ee nmpoTa b otot momcht onpeae^aerca KHTepnojiauneft H3 Ha6;iio«eHHH umpoTui 
b MOMeHTH nepBOii h nocneflHeii bhahmocth. 

38. npoueaypa onpeaejieHHa oTHomeHHa yrJiOB ZEH h ZEK aHaAoraaHa paccMOT- 
peHHoii b KOMMeHT. 33, c tcm otahmhcm, hto snHuHKjiHMecKoe ypaBHeHHe 6epeTca h3 
cxoji6ua 6 Ta6jiHuw kh.XI, ta.11, c.368 aah cpeaHero paccroaHHa aah 3HaaeHHH a, 
i K 0° H 180°. CoOTBeTCTBeHHO HaXOAHM 


ZEH 

ZEK 


C 6 ( 183) 

= c 6 ( 3 ) = 


= AAa CaTypHa h 


ZEH 

ZEK 


Cfi (183) 

c 6 (3) 


0;43 43 

0;29 “ 29 


= aah KDnnTepa. 


Cm. [HAMA, p.211] h yTOHHeHHH b [PA, p.604, n.28]. 

39. Cm. KOMMeHT. 29, 31, 36. Ta6AHua kh.XI, ra.ll, c.367, croJi6eu 6 aah CaTypHa 
Aaer npn a = 41 / 2 ° ZEH = c 6 (4l/ 2 °) = 0;36 x ^ = 0;27, npn a = 180° + 4V^° 
ZEK = c fi ( 1841/2°) = 0;23 x ^ = 0;34,30°; aah lOnHTepa npn a = 2Vf ZEH = 
= c 6 ( 21/2°) = 0;58 x Ip = 0;24,10°; h P h a = 180° + 2i/ 2 ° ZEK = c & ( 1821/2°) = 

= 0;43 x = 0;35,50°. Cm. Tanxe [PA, p.605, n.29; HA II, 424-425, Anm. 20]. 

40. Peub hact o Ta6A. kh.XIII, ra.5 aah BbMHCAeHHH ihhpoth. B croA6uax 1 h 2 
npmeAeHN 3HaaeHHH aHOMaAHH a, OTCHHTHBaeMHe ot anorea annuHKAa; b CTOA6uax 3 
h 4 (b CAyaae BepxHHX nAaHeT) bcahhhhh c 3 (a) H c^(a) — umpoTa njiaHeThi KaK 
(JiyHKimH a, Koraa ueHTp annimmia h3xoahtch cootbctctbchho b HaH6oAee ceBepHoft h 
Han6oAee kxjkhoh tohkax Ae<t)epeHTa; (b CAyaae BeHepn h MepKypHa) c 3 (a) — uinpoTa 
OAaHeTbi, Koraa ueHTp annimKAa naxoAHTCH b yaaax, c.(a) — ranpoTa, o6ycAOBAeHHaa 
HaxjioHOM snHuHKjia, oTHOCHTeAbHO och d 2 , Koraa ero ueHTp HaxoAHTca b Han6oAee 
ceBepHoii hah Han6oAee ioxhoh TOMKax ae^jepeHTa. Cmhca 5-ro croA6ua paccMaTproa- 

eMOH TaOAHuu noacHaeTca HHxe Ha 
c.418, 419, cm. Taxxe kommcht. 76. 

41. Ha pnc. 13.2 npe»craBAeHa ch- 
TyauHa, xoraa ueHTp annuHKAa b yaae, 
h noarOMy i Q = 0, i 2 = 0, i, = i lB#s . 
Illnpora nAaHerhi b 3tom CAyaae onpe- 
AeAaeTca toamco h3kaohom annuHKAa 
OTHOCHTeAbHO och d x = ZH. ToaKa r, 
corAacHO pnc. 13.2, acxht Ha ann- 
UHKAe, oAHaKo 3 to HeBepHo. IlpaMaa 
AT b ACHcreHTCAbHOCTH nepeceKaeT 
nAOCKocrb annuHKAa b cahhctbchhoh 
TOHK e B. CnTyauHH, npeAcraBAeHHaa Ha pnc. 13.2 (h noAo6Hbix eMy pnc. 13.4, 13.6), 
noacHaerca Ha pnc. 13-E. 

42. Henrp annuHKAa Benepbi h3xoahtch Ha cpeAHeM paccroaHHH AB = 60 p npn 
k q = 90°, T.e. KaK pa3 b y3Ae ee op6hth. 

43. PaHee npn onpeACAeHHH annum KAnaecKOH 3hom3ahh imaHeTH (Ta6AHua kh.XI, 
ta. 11) npeAnoAaraAOCb, mto rimpora ruiaHeTH paBHa HyAio. YaeT umpoTbi bahhct Ha 
BeAHHHHy aHOMaAHH. Hto6h oueHHTb cooTBeTCTByioiuHe H3MeHeHHa, IlTOAeMeii cpaB- 
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HHBaeT jyia Kaawoii nnaHe™ 3HaaeHHa aHOMajiHH, BhiaHCJieHHhie c noMombio HaxjioHHoft 
h miocKoii MOfl&neft npa a = 135°. PacxoameHHe 0Ka3biBaeTCa b xaxmoM cnyaae He 
CTOJib 3HaaHTeabHhiM, hto6h ero moacho 6hjio 3aMeTHTb npn Ha6;iio«eHHH. 

44. CorjiacHo Tafinnue kh.XI, ra. 11, c.370 ajih BeHepw anHUHXJiHaecxaa aHOMauna 
Ha cpeflHeM paccroaHHH npw a = 135° paBHa 45;59°; t3khm o6pa30M, 3«ecb HMeeT Mecro 
noaTH nojiHoe coBnaaeHHe bcahhhh aHOMajiHH, nonyaeHHhix Ha ocHOBaHHH iuiockoh 

MOACJIH H MOflejIH C HamiOHOM. 

45. YKa3aHHoe 3HaaeHHe AB He npHBOflHTca 6ojibiue HHrae b «AjibMarecre». CoraacHo 
pacaeTaM O.Heftre6ay3pa [HAMA, p.221 ], AB = 56;37 p ; corjiacHo flx.TyMepy [PA, 
p.609, n.33], AB = 56;43,9 P . BepoaTHo, riToneMeH Bhiancjiaji paccroaHHa AB «o uem-pa 
anHunxjia Mepxypna ana Bcex roaex op6hth, npeacraBjieHHux b Ta6jinue kh.XI, ki.11. 
3ra He Boiueamaa b «AnbMarecr» ra6jiHua paccroaHHH, BepoaTHo, HMeeTca b BHAy b 
saHHOM oiyaae. 

46. HamioHa axcueHTpa, kotophh nocToaHeH, h HamioHa anHUHKJia, kotophh, 
corjiacHo IlTOjieMeio, HMeeT y BepxHHx ruianeT MaxcHMaabHyio BejinaHHy b anoree h 
nepnree axcueHTpa. 

47. Cm. Taxxe pnc. 13-F, 3a- 

HMCTBOBaHHHfi C HefojIblHHMH H3Me- 

HeHHaMH H3 [PA, p.612, Fig.T]. 

48. Kh.XIII, tji. 1, c.398. 

49. CorjiacHo Hac-TyMepy, AT= 

= 62;8,21 p , ecjiH ueHTp anHUHxaa 
HMeeT flOjiroTy 0° BecoB, a anoreft 
axcueHTpa — 20° CxopnHOHa [PA, 
p.613, n.35 ]. 

50. Ecjih HaH6ojiee ceBepHaa 
aacrb «e<t)epeHTa Haxo«HTCa Ha 0° 

BecoB, to HaH6ojiee loxnaa — Ha 
0° 0 bh3j corjiacHo flx.TyMepy, tom- 
Hbie BhiancjieHHa «aioT AT = 57;44,48 p [PA, p.614, n.37]. 

51. C.408. 

52. Earn ana nepnrea axcueHTpa pa3HHua npocrac})epe30B no acuiroTe aaa iuiockoh 
h HaxjioHHOH op6ht Maaa, to aah anorea OHa »oa*Ha 6 htb eme MeHbine; cpaBHeHHe 

nOSTOMy npOH3BO«HTb He HyjKHO. 

53. PaHee (c.408) 6 hjio noxa3aHo, aro ecjiH T© = 120 p , to TK(= K0) = 

= 84;52 p ; crrcioaa, noaaraa T® = 11;30, HaxoaHM TK = 84;52 p x - = 8;8 P . 

120P 

54. CorjiacHo flx.TyMepy, AT = 62;34,36 p , ecnn HCTHHHaa aoaroTa ueirrpa annuHxjia 
paBHa 0° BecoB, a anorea — 10° fleBhi [PA, p.617, n.38]. 

55. Cm. KOMMeHT. 50. Toamae BbiaHcaeHHa aatoT AT = 57;24,31 p , ecjiH paccroaHHe 
Mexay anoreeM axcueHTpa h Han6ojiee ioxhoh tohxoh axcueHTpa cooTBeTCTByeT 
yKa3aHHOMy b kh.XIII, rji.6, c.419 [PA, p.617, n.39]. 

56. O MeTOflHxe BHWHcneHHa cm. xommcht. 53. 

57. IlTQjieMeH 3«ecb npeanojiaraeT, aTo anoreft axcueHTpa Mapca coBnauaeT c 
HaH6onee ceBepHoft Toaxoii A«i>epeHTa (kh.XIII, ki.1, c.398 h kommcht. 5); paccroaHHe 
AT «o ueHTpa anHUHxjia b anoree MaxcHMajibHO h paBHo 60 p + 6 P (kh.X, rji.7). 

58. HaHMeHbinee paccroaHHe b nepnree axcueHTpa AT = 60 p — 6 P = 54 p . 

59. Ecjih odnHXBauHH, T.e. oinpora ruaHeThi, o6ycjioBjieHHaa HaxjiOHOM awaMeTpa 
d 2 , cyMMHpyeTca c iunpoToft, o6ycnoBAeHHOH HaxjioHOM axcueHTpa, to Ha6op xo3(JxJ)huh- 
eHTOB c y npeACraBJieHHhiH b cron6ue 5, yxe He moxct 6htb Hcno;ib30BaH oAHOBpeMeHHO 
afl a onpeAeaeHHa HaxjioHHOcni h o6jihkb3uhh xax (JjyHxuHH aHOMaunn a npn 
npoH3BOAbHbix nojioxeHHax anHuHXJia Ha axcueHTpe. 
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60. CHTyauna, npeflCTaaneHHaa Ha pnc. 13.12, noacHaeTca Ha pnc. 13-G, 
3anMCTBOBaHHOM h3 [PA, p.624, Fig. U]. Ha othx pncyHxax ahhhh nepeceaeHHa 
anHUHKJia h sxahiithxh npoxo«HT aepe3 ueHTp ammHKAa, aro b «eiicTBHTejibH0CTH 
HMeeT Mecro toabko b yaaax. napaAAeAbHHH 
nepeHoc iuiockocth 3xahiithxh hco6xo«hm 
s llTOjieMeK), vro6bi oueHHTb BKJiafl o6/iHKBauHH 

/ B H3M6H6HKie IHHpOTM IUiaHCTbl. 

AT_ gjf _ 

61. B caMOM aejie, othohichhc —— 

/ \ npH Han6ojibineH ajioHraijHH 6y«eT 6oAbme 

/ \ Aio6oro Apyroro OTHomeHHa Taxoro xe rana 

/ J npH Apyrwx noAoxeHHax ruiaHCTBi Ha arm- 

/ \ iiHKJie; ho BX0Aamne b Hero bcahhhhh — He 

/ Ay™, a xopAbi, h to, a to cnpaBea/iHBO pjin 

| -—xopA, He o6a3aTCAbHO BbinoAHaerca b CAyaae 

^EK — KN 

\ ^>A ay r ; oTHoraeHHe —- h noAo6Hbie eMy 

n/IOCKOCTD 3MUPTUKU „ „ 

He MoryT ytyxHTb^roaHoft Mepon yrjioBoft 

Pmc. 13 -G pa3HocrH EAK - NAK; noAPo6Hee cm. [SA, 

p.382], a Taxxe [PA, p.624, n.43]. 

62. TaxHM o6pa30M, ecriH EN = /? 0 — uinpoTa ruiaHeTbi, o6ycAOBJieHHaa h3kjiohom 
anHUHKAa, npH HaH6oAbtneft 3A0HrauHH; EK = max c & — HaH6oAbmee 3Haaemie 
annimiuiHaecKOH aHOMaAHH, xax oHa npeACTaBJieHa b Ta6AHije xh.XI, ta.11, ctoa6cu 6; 
/5(a) h c' 6 (a) — cooTBeTCTBeHHO rnupoTa h anHUHXAHaecxaa aHOMaAHa iipn npoH3BOAbHOM 
a, to TeopeMa yTBepxmaeT: 


3to nOAOxeHHe He aBAaerca BnoAHe tomhhm, nocxoAbxy b hcm yrAH 3aMemeHbi 
xopAaMH; cooTHomeHHe Mexwy cHHycaMn yrAOB caHTaerca 3Aecb ToxcAecTBeHHhiM 
cooTHomeHHK) Moxay caMHMH yrAaMH [SA, p.382]. OopMyAa IlTOAeMea, OAHaxo, moxct 
CA yxHTb xopomeii annpoxcHMaimeft 33 bhchmocth Me*Ay AyraMH; flx.TyMep noxa3aA, 
a to b CAywae BeHepu MaxcHMaAbHaa norpeuraocTb, o6ycAOBAeHHaa HeroaHOCTbK) 
npHBefleHHOH (JxjpMyAH, He npeBocxoAHT 0;7° [ Toomer , 1977, p. 145 ]. 

63. Kh.XIII, ta.3, c.402. 

64. Kh.X, ta.3, c.319-320. Ecah paAHyc Ae^epeHTa R = 60 p h 3xcueHTpncHTeT 
e = l;15 p , to R max = R + e = 61;15 p , R mln = R - e = 58;45 p . 

65. ToHHbie BhiancAeHHa aaiOT AZH = 3;28,30° [PA, p.626, n.46]. 

66. MaxcHMaAbHoe paccroaHHe ao ueHTpa armijHXAa cocraBAaeT y Mepxypna 
7? max = R + 3e = 60 p + 3 x 3 P = 69 p ; paccroaHHe ao ueHTpa srmiiHXAa b Toaxe, 
OTcroameii ot anorea Ha 120°, A mln = R — e = 60 p - 3 P = 57 p ; cpeAHee paccroaHHe 



67. ToHHee, AZH = 7;1° [PA, p.627, n.47]. 

^ 68. BbiHHCAeHHa IlTOAeMea He ToaHhi. FIpaBHAbHbie 3HaaeHHa: ZAH = 41;33,58, 
AAZ = 41;50,50, hx pa3Hocn> 0;16,52 hoaobhhhhx rpaAycoB hah okoao 0;8,30° [PA, 
p.628, n.48 ]. 

69. 3Aecb AA = V AB 2 - BA 2 h AZ = AA x 

70. 3Aecb HeroaHOCTb; b Ta6AHue xopA xh.I, ta .11 yrAy 14 ° cooTBercrByeT xopAa 
14;37,27 [PA, p.629, n.49]. 
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71. Pewb Hfler o paccroaHHH B«oab ^hhhh ancna (c.416 h kommcht. 66). 

72. CTporo roBopa, oto He Bncwrae BepHo; cm. kommcht. 62. 

73. npHBe«eHHbie ancna npeacraBaaiOT oxpyraeHHMe 3HaaeHHa HaiiOoabmeft sjioh- 
rai*HH MepKypna h BeHepM, icax ohh aaHM b croa6ue 6 Ta6ji. kh.XI, ra.ll. 

74. BeaHHHHu c (a) b croa6ue 4 Ta6anuM uihpotm onpeaeaaiOTca no npaBHay, 
3KBHBajieHTH0My <Jx>pMyae 


cAa) 

c.(a) = 2;30° x -f—, 
4 V ' max c ’ 


rue c 6 (a) — BeanaHHa anniyucjiHaecKOH aHOMaann, npHBeaeHHaa b TaOanue kh.XI, 
tji. 11, croa6eu 6; max — MaxcHMyM cooTBercTByioiuHx 3HaaeHnft c 6 (a). 

75. Cm. kommcht. 12. 

76. OyHKi^Ha c 5 (to) b croa6ue 5 Ta6jimibi kh.XIII, ra.5 npe«Ha3HaaeHa aaa 
BUHHCJieHHa mnpoTH naaHeTM npw npoH3BOjibHbix noaoxceHHax ueHTpa annimmia Ha 
«ect)epeHTe. BeanaHHa to npeacraBaaeT paccrroaHHe ueHTpa annuHiuia ot HanOoaee 
ceBepHoft tohkh uec^epeHTa. OyHKUHa HMeeT o«hh h tot xe bus c 5 (to) ~ | cos to | , ho 
no-pa3HOMy Hcnoab3ye-rca b cayaae BepxHHx h hhxhhx ruiaHeT. MaTeMarawecKH oHa 
ToacaecTBeHHa (JjyHKUHH ayHHofi uihpotm c ? (to) b croji6ue 7 Ta6anuM ra.8 kh.V, 
yMHoxeHHOH Ha 12, uto6h MaxcHMyM cocraBHa 60. He6oabmHe OTKJioHeHHa ot aroro 
npaBiuia paccMOTpeHH b [HA II, 428]. Haea ee Hcno^b30BaHna npocra: ecan h3bcctho 
3Ha>ieHHe uihpotm b Tomcax SKcrpeMyMOB (to = 0, 90, 180 turn 270°), to npoMexyrouHMe 
3HaaeHHa onpeaeaaiOTCB yMHoxeHHeM SKcrpeMaabHoro 3HaaeHna Ha c 5 (a>) c yueroM 
(J)a3H H 3H3K3. Cm. kh.XIII, ra.6 h cooTBeTCTByK)Hine np hm eaaHHa. 

Ta6jiHuw riroaeMea ana BMHHCaeHHa uihpotm cocroaT H3 naTH caMocroaTejibHwx 
Ta6jiHU no oflHoii «aa Kaxaoft ruiaHeTH. Kaxcaaa Taaaa Tafinnua BKjnouaeT naTb ctou6uob: 
1, 2 — 3HaaeHHa apryMeHTOB a, to, 3 — c 3 (a), 4 — c 4 («), 5 — c 5 (to), npHueM 
ctoji6uh 1, 2, 5 noBTopaiOTca b KaxmoH H3 naTH miaHeTHMx Ta6anu; b HameM HanaHHH 
noBTopaiomHeca kouohkh paan skohomhh Mecra onymeHH. 

77. «ypaBHeHHaa aoaroTa* (b o6o3HaaeHHax HeHre6ay3pa k q ) — paccroaHHe ueHTpa 
anHUHKJia ot anorea 3KCueHTpa, KaK OHa (JjHKCHpyerca HafiaioaaTeaeM H3 tohkh, 
caBHHyToii OTHocHTeoibHO ueHTpa; k 0 = k ± rj, i^e k — cpeflHee paccroaHHe ueHTpa 
anHUHKJia ot anorea, t] — 3KcueHTpHaecKaa aHOMaana (pnc. 11-A). 

78. OnpeaeaaeM c 5 (to) ana BepxHHx iuiaHeT. Ecuh — «ypaBHeHHaa aoaroTa* 
ueHTpa anHUHKJia, to to = /t Q aaa Mapca, to = #c Q - 20° ana Khnrrepa h to = /c Q - 50° 
aaa CaTypHa. 

79. «YpaBHeHHaa (nan HCTHHHaa) aHOMaana* ruiaHeTM a = a + rj, rue a — cpeanaa 
aHOMaana, rj — 3KCueHTpnaecKaa aHOMaana (pnc. 11-A, 11-B). 

80. TaKHM o6pa30M, coraacHo IlToaeMeio, b cayaae BepxHHx naaHeT uinpoTa 
onpeaeaaerca no npaBHay, 3KBHBaaeHTH0My cJ)opMyae 


fc 3 (a), ecan 270° < to < 90°, 

P = ±c 5 (to) x ecjjH 90 ° < to < 270° 

[HAMA, p.219]. K ceBepy ot 3 KaHnTHKH uinpoTa noaoxHTeabHa, k rory OTpnuaTeabHa. 

81. B croa6ue 4 TaOanuH, npHBO«HTca 3HaweHHe uihpotm KaK (JjyHKUHH a, 
o6ycaoBaeHHoii oOaHKBauneft anniuncaa, Ha cpeaHeM paccroaHHH. 34xJ)eKT o&iHKBauHH, 
o«HaKO, 6y«eT pa3anaHMM b anoree h nepnree 3KCueHTpa. B cayaae BeHepM pasanane 
HecymecTBeHHo, ho b cayaae MepKypna H3MeHeHHe uihpotm ot o6aHKBauHH b anoree 
A p = 2;30° - 0;15° = 9/i 0 x 2;30°, b nepnree = 2;30° + 0;15° = i Vio x 2;30°. 
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npwwxeHux 


82. UlnpoTa, o6yaiOBjieHHaa nmcaHHaunen, onpeaeaaerca no npaBnay, 3KBHBaaeHT- 
HOMy (Jx)pMyjie 

/?,(«. «o) = ±c 5 ( k (P x ^(a), 

rflc apryMeHT (JjyHKnnn c 5 HMeeT bha 

, _ J 90° ana BeHepw, 

*o “ *0 + 270° ana Mepnypna 
m BbinojiHaerca caeayiomee npaBHao ana 3HaKOB: 

[>0, ecnn 270° < ^ < 90°, 

< 0, ecnH 90° < < 270?, 

, J>0, ecan 90° < a < 270°, 
e 3Wj< 0, ecan 270° < a < 90°. 

Cm. [HAMA, p.223 ]. 

83. UlapoTa ot o6aHKBauHH annunKaa b cayaae BeHepw BwancaaeTca no (jwpMyae 
H a ' K o) = ±C S ( K 0> x c 4< a )’ 

me Kq = K 0 H 3aKOHOMCpHOCTb 3H3K0B TaKOBa - . 

r> 0, ecan 270° sc's 90°, 
c 5^| < 0, ecan 90° < *” £ 270°, 

. . f > 0, ecan 0° £ a £ ISO 9 , 

C 4W|< 0, ecaw 180° £ a £ 360°. 

B cnyaae MepKypna 

W a ’ *o) = ±C $( K Q x c i( a >’ 

rae iCq = k 0 + 180°, a 

f 9/io x c 4 (a), ecan 270° < /c 0 < 90°, 
c 4( a ) = | li/io x c 4 (a), ecaw 90° < * 0 £ 270°. 

3HaKH b <jx>pMyae ana yS 2 y MepKypna coBnaaaiOT c ycTaHOBaeHHbiMH ana BeHepw c 
TeM OTananeM, a to 3aecb k J = k q + 180°. 

84. ILiockocth op6nT hhxhhx naaHeT MeHaiOT cboh HaKaoHeHna omocnTeabHo 
naocKocm SKannTHKn. Koraa ueHip snnunKaa HaxoflHTca b anoree n nepnree axcneHTpa 
(*- 0 = 0° nan 180°) b ero HanOoaee ceBepHon nan Han6oaee ioxhoh ToaKax, HaKaoH 
i 0 = +0;10° ana BeHepw n i 2 = —0;45° ana MepKypna. B Toaxax sncueHTpa, oTCToanmx 
ot anHHH ancna Ha ±90°, T.e. b y3aax, HaxaoH t Q = 0. HaKaoHeHne He MeHaeT CBoero 
3Haxa npn npoxoxaeHnn y3aoB, a 3to bo3moxho anmb b tom cayaae, ecan naocnocTb 
opfinTw coBepmaeT Koae6aHna Bonpyr anHnn y3aoB chhxpohho c o6pameHneM nempa 
annuHKaa no «e4>epeHTy. Moxho npeanoaoxnTb noaroMy, aro i Q ecTb (frymcnna ac 0 
caeayiomero Bnaa: 

{ +0,10 x c 5 (kJ ana BeHepw, 

-0;45 x c^Kq) ana MepKypna, 
rae c 5 (k 0 ) = |cos/c 0 | >0. 
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OrcKwa mnpoTa iuiaHCT&i P^q) = COC' (pac. 13-H, r«e C — nanoxemie ueHTpa 
3nHL[MKjia, cooTBeTcreyiomee 3HaweHHio ypaBHeHHoa AOjiroThi k q ), o6ycnoBJieHHaa 
HamiOHCHHCM «e<J)epeHTa i Q (K^) = CDC' = AOB onpeseaaerca cneayromaM o6pa30M. H 3 
TpeyrojibHHKOB AOB h CDC', KOTopue no«o6HH, hmccm cooTHomeHae = ^rr, r«e 
AB = i 0 (K 0 ), AO=R=60 P , CD=COx | cos k q \ ~ 

~ COxc^Kq) = 60c 5 (#c 0 ), OTciofla 

CC = ^3^ = ]40 = X ‘O^o) = 

+0;10 x CjOCjj) 2 ana BeHepu, 

-0;45 x c s (k^) 2 jw a Mepaypaa. 

AH&noraaHoe cooTHomeHae nojiyweHO b [HAMA, 
p.224 ]. Phc. 13-H 

85. OKOHaaTeabHO mapoTbi hh*hhx ruiaHeT onpeflenaioTca no npaBany, 3KBHBajieH- 
THOMy (JwpMyne 

««. *0) = M a ' *o> + 02(«- *o> + W* 

ripaBeaeM «Ba npaMepa BbwacneHaa niapoT ruiaHeT coraacao Ta6jiaae kh.XIII, rn.5. 

I. OnpeaenaTb mapoTy lOnaTepa; «aTa: 886-a r. apu Ha6oHaccapa, Mecope 26/27, 5 h 
nocne nonyHoaa (Ha6awfleHae riTOJieMea, kh.XI, tji.2, c.348). 

B kh.XI, KOMMern. 126 mm HaiujiH ana npaBeneimoa aana k q = 269;7°, a = 36;4°. 
PaccroaHHe ueHTpa aronynuia ot HaaSonee ceBepHoa tohkh «e<i>epeHTa co = « 0 - 20° = 
= 249;7°. OTCKwa c 5 (249;7°) = 0;21,17 (Ta&naija kh.XIII, tji.5, ctqji 6. 5). IIocKCWbKy 
90° < <o < 270°, Heo6xo«HMO onpeae^HTb c^a) = c 4 (36;4°) = 1;9° a «anee p = 
= -c 5 x c 4 = -0;21,17 x 1;9° = -0;24,29°. BbiaacneHaa no coBpeMeHHHM Ta6^auaM 
«aioT p = -1;55° [ Britton , 1967, p. 148 ]. 

II. OnpeaeflHTb mapoTy BeHepw; aaTa: 467-ii r. apw Ha6oHaccapa, Mecope 
17/18, 6 h nocne nonyHowa (Ha&nKWHna TaMOxapaca, kh.X, ra.4, c.321-322). 

B kh.XI, KOMMeHT. 126 mh Hanuia « 0 = 144;44°, a = 253;27°. 

1. HaxoflHM >3 1 (ac () , a ) = ±c J (<c ( p x c 3 ( a ). 

ApryMeffr = ac 0 + 90° = 144;44° + 90° = 234;44°. OrcioAa 
c s (k£ = c 5 (234;44°) = -0;34,34 
(c s < 0, nocKonbKy 90° < < 270°); 

c 3 (a) = c 3 (253;27°) = 0;29,6° 

(c 3 > 0, nocKonwcy 90° < a < 270°). OrciOAa P { = -0;34,34 x 0;29,6° = -0;16,46°. 

2. OnpenenaeM P 2 (k q , a) = ±c 5 (kJ) x c 4 («). ApryMeHT * 0 " = k q = 144;44°. 
CooTBeTCTBeHHo c 5 (kJ) = -0;48,50 (c 5 < 0, noaccuibKy 90° < k " < 270°), 
c 4 («) = -2; 13,33° 

(c 4 < 0, nocKOJibKy 180° < a < 360°). Orciofla P 2 = 0;48,50 x 2; 13,33° = 1;48,42°. 
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3. HaxoflHM P 3 (k 0 ) = +0;10° x c s (kJ 2 , 

c 5 (k 0 ) = c s (144;44°) = -0;48,50°, 
orciofla 

0 3 = +0,10° x (0,48,50) 2 = 0;6,37°. 

B HTore mwiyuaeM 

/3 = /3j + fi 2 + fi 3 = —0; 16,46° + 1;48,42° + 0;6,37° = 1;38,33°. 

IlTCWieMeH yTBepxmaeT, hto TaMoxapnc Ha&noaa^ cocahhchhc BeHepbi h t] Vir. 
OflHaKo coBpeMeHHhie BhwHOieHHa noxa3NBaiOT, hto b yxa3aHHhiH momcht BeHepa 
Haxofliuiacb Ha 12' roxHee t] Vir [PA, p.477, n.171. B xaTanore (kh.VII, tji. 5, c.243) 
ompora rj Vir npHHaTa paBHoii fi = +114°. 

flpyrae npHMepu buhhcjxchhh nmpoT ruiaHeT no Ta6jinitaM IlTOJieMea cm. b [HA 
II, 428-431, Anm. 22; PA, p.658-659]. 

86. Kh.VIII, ta. 6, c.274. 

87. T.e. paccroaHHe ot CoAHua b rejiHaxHMecKHx BocxoAax h 3axo«ax 3aBncnT ot 
apxocTH njiaHeTH. 

88. flyra BA (pnc. 13.17) onpeACAaeT MHHHManbHoe paccroaHHe nem-pa Coahiw 
OTHOCHTejibHo jiRHHH ropH30HTa nocAe ero 3axoAa hah nepeA bocxoaom, npn xoropoM 
nAaHeTa, HaxoAamaaca Ha caMoft ahhhh ropH30HTa, BHAHa HeBoopyxeHHMM rAa30M. 
B coBpeMeHHoii AHreparype aah o6o3HaaeHHH aroro noHHTHa HcnoAb3yerca BhipaxeHHe 
«normal arcus visionis*. O npoHcxo*AeHHH TepMHHa cm. [HAMA, p.234, n.l ]. 

89. llAaHeTa 6yAeT BHAHa, ecAH ee 6necx cpabhhm c apKocrbio He6a y ropH30HTa 
AO BocxoAa hah nocAe 3axoAa ConHija. BenHaHHa MHHHMaAbHoro norpyxeHHH BA (A b 
coBpeMeHHOM o6o3HaueHHH), t3khm o6pa30M, ecrb cJ)yHKuna 6necxa hah 3bc3ahoh 

BCAHHHHbi rUiaHCT hJ. 

90. Ha6AMAaTb nnaneTy yAo6HO b rouxe AeTHero coahucctohhhh, nocxoAbxy b aro 
BpeMH yrOA, o6pa3yeMMH axAHmuKOH h toph3ohtom npn Bocxoae h 3axo«e, HMeeT 
OAHHaxoByio BeAHMHHy [HAMA, p.235]. 

91. SAOHrauHH nnaHeThi b momchth reAHaxHaecKHx bocxoaob hah 3axoAOB — 
ochobhoh napaMeTp, HcnoAb3yeMun IlroAeMeeM aah npeABbiwHcneHHa 3HaueHHH arcus 
visionis. SAOHrauna onpeAeAaerca H3 huOahjachkh, ho xaxnx hmchho, He yKa3biBaerca. 
flx.TyMep ycraHOBHA, mto CaTypH hmca Tpe6yeMyio AOAroTy 0° Paxa ahuib okoao 
120 r. H.a., T.e. HaMHoro paHbme anoxn h36aioachhh caMoro nroAeMea. Moxho 
npeAnoAoxHTb noaroMy, mto, no xpaHHeii Mepe b tom, a to xacaerca CaTypHa, IlTOAeMeH 
ocHOBbiBaAca He Ha cbohx Ha6AiOAeHHHx [PA, p.637, n.64J. 

92. Ha6AK>AeHHa, Ha xoropbie ccbiAaeroa nroneMeH, hmciot, Bepoarao, b ochobhom 
BaBHAOHCKoe npoHCxo/KAeHHe. B «reorpat})HH* ninpoTa BaBHAOHa onpeACAaeTca bcahhhhoh 
<p = 35°, hto xopomo cooTBercrByeT craHAaprHOMy OTHomeHHw M:m = 3:2 HanSoAbmero 
AHH K HaHMeHbmeH HOMH, npHHHTOMy B B3BHA0HCKHX TeKCTaX. IIpOAOAXHTeAbHOCTb AHH 
M = 141A h b Ohhhkhh ecTb noAycyMMa cooTBeTCTByiomHX 3HaaeHHH aah Poaoca 
(M = 14i/2 h ) h HHXHero Enurra (M = 14 h ), cm. kh.II, rn.6, c.41-42. Cm. Taxxe 
[HAMA, p.234, 249, n.l2, 367; PA, p.638, n.65l. 

93.. Kh.II, ta.11. 

94. Ytoa Me*Ay skahothkoh h toph30htom v 6yACT oahhm h tcm xe aah Bcex 
nnaHeT, ccah 3aAaHbi reorpacJwaecKaa nmpoTa h noAoxcenne CoAHua Ha axAHnTHxe. 
HcnoAb3ya Ta6AHuy kh.II, rn.13 npn A = 0° Paxa, O.Heiire6ayap HameA aah KAHMaTa III 
(M = 14 h ) v = 56;28° h KAHMaTa IV (M = HjSO* 1 ) v = 50; 1°. JlHHeftHaa KHTepnonauna 
aah M = 1414** AaeT v = 53;15°, rorAa xax IlTOAeMeft npHBOAHT v = 51;30°. AHanorwjHbie 
pacxoxcAeHHH Mexmy 3HaweHHHMH yrAa v, noAyueHHbiMH Ha ochobc MeroAa, onncaHHoro 
b kh.II, h npHBCAeHHbiMH IlroAeMeeM, BcrpewaioTCH Taxxe b kh.XIII, rn.8 npn 
BbiHHCAeHHH yrAa v aah A = 0° TeAbua h A = 0° fleBbi (c.425, 426 h kommcht. 104, 
108), a Taxxe b TaOnnije kh.XIII, ta. 10. O.Henre6ayap npeAnoAaraeT, uro BMecro 
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to whom npoueaypn 3aea> npHMeHaancb 6oaee rpy6biH Meroa h napaMcrpn, b uacrHocTH, 
BeaHHHHa e npeanoaaraaacb, no-BHaHMOMy, paBHoii 24° (bmccto e = 23;51°, Hcnojib3yeMOH 
noBcioay b «AjibMarecre») [HAMA, p.236, 245-250]. 

95. IIInpoTaMH JOnirrepa h CaTypHa mohcho npeHeOpewb, nocxoabxy HanOoaee 
cesepHafl rouxa aec])epeHTa HaxoaHTca Ha 0° BecoB (cm. c.398 h xommcht. 5) h, 3HauHT, 
0° Paxa nonaaaeT b oKpecrHOCTb y3aa. B cayuae Mapca, oaHaico, ninpoTa aoaacHa 
ywHTbiBaTbca. no pacueraM O.HeiireOayapa, y3 = 0;10,9°, earn aoaroTa ruiaHeTH 
A = 0° Paxa, a ee aaoHrauna tj = 141/2° [HAMA, p.237, n.9]. 

96. HMeeTca b BHay v = 51;30°. 

97. PaccTOaHHe CoJiHua ot anorea k = A Q - A fl = 18;50° b caynae BeHepw h 
k = 13° b caynae Mepxypna; oTCioaa no Ta6anue kh.III, ra.6 Haxoa«M cooTBeTCTByiomHe 
aHOMajiHH c 0 (18°) = -0;42° h c q (12°) = -0;28° h aaaee I Q = A Q - c Q « 25° Ejin3HeuoB 
aaa Bchcph h I q = 19° EaH3HeuoB aaa MepxypHa. 


98. flaa HaxoacaeHHa umpoTH Heo6xoaHMO onpeaeaHTb paccroaHHe ueHTpa anHunxaa 
ot anorea k q h HCTHHHyio aHOMaamo naaHeTbi a. nToaeMeii HaxoaHT sth BeaHUHHH c 
noMoiqbio Ta6aHiibi naaHeTHoft aHOMaaHH kh.XI, ra.ll. H3BecTHa HCTHHHaa h cpeaHaa 
aoaroTH njiaHCTM, a Taxxce aoarora ee anorea. 3 th aaHHbie no3BoaaioT onpeaeaHTb 
k — cpeaHee paccroaHHe ueHTpa annuHxaa ot anorea h k — paccroaHHe naaHcrbi ot 
anorea. KaxHM o6pa30M aaabme aeftcrBOBaa ITroaeMeft, HeH3BecrHo. Bo3MOJXHyio 
peKOHcrpyKUHio BbMHcairreabHOH npoueaypu cm. b [HAMA, p.237-238], a Taxace [HA 
II, 431-434, Anm. 23]. 

99. Taxne ace touho 3HaaeHHa arcus visionis aaa Bcex naaHcr, xpoMe MepxypHa, 
npHBeaeHH b «KaHoncxoH HaanncH* [Hamilton etc., 1987, p.68]; b «naaHeTHbix 
rHnore3ax» h b «noapyiHbix Ta6anuax» cncreMa napaMcrpoB, xapaxTcpH3yioiUHx 
reanaxHnecKHe Bocxoau h 3axoaw naaHcr, xopeHHbiM o6pa30M oTaHuaerca ot npHHa-roH 
b «AabMarecre* [Goldstein, 1967, p.9; HAMA, p.107]. 

100. 3a oaHH CHHoaHuecxHik nepnoa npn aBHaceHHH BcHcpw nan Mepxypna no 
annuHxay aoaacubi Ha6aioaaTbca a»a npoMeacyTxa HeBHaHMOCTH (pnc. 13-K, cootbctct- 
ByKupHH [HAMA, p.1290, Fig. 243]): ot 2 ao S b BepxHeM coeaHHeHHH h ot Q ao 
T bo BpeMa nonaTHoro a»HxceHHa b hhxchcm coeaHHeHHH pa3anuHOH, ho npn6aH3HTeabHo 
nocroHHHOH BeaHUHHM. Ha6aioaeHHa, oaHaxo, CBHaeTeabCTByior, hto nepnoa HeBHaHMOCTH 
BcHepw ot nocaeauero BeuepHero 3axoaa (£2) ao nepBoro yTpeHHero Bocxoaa (D 
H3MeHaerca ot 2 aueft, xoraa ueHTp annuHxaa HaxoaHTCa b 
Hauaae Ph 6, ao 16 aHeik, xoraa ueHTp annuHxaa b Hauaae 
fleBH. npoxa yTBep>xaaeT, «jto ora npo6aeMa npHBaexaaa 
oco6oe BHHMaHHe aHrauHHX acrpoHOMOB [Manitius, 1909, 

S.ll, 13, 221]. y Mepxypna ace ueanxOM He HaOawaaiorca 
nepnoabi BHaHMOCTH ot 3 ao £2, xoraa ueHTp annuHxaa b 
Haaaae CxopnnoHa, nan ot T ao 2, xoraa ueHTp annuHxaa 
b Hauaae Teabua. HenpaBHabHOCTH b wepeaoBaHHH xoHtjjury- 36e3aa" ^ 
pauHH Mepxypna 6bian h3bccthw yace BaBHaoHCXHM acrpo- 
HOMaM [HAMA, p.403]. 

flBHaceHHa BeHepH h Mepxypna, oaHaxo, npeacraBaaiOTCa 
crpaHHHMH anmb b tom cayuae, ecan canraTb, hto annuHxa 
HaxoaHTCa. b naocxocTH aecfciepeHTa. OaHaxo 3to He Tax b 
Moaean nToaeMea. npoMeacyncH BnanMOCTH nan hcbh- Phc - 13 ' k 

aHMOcra naaHena aoaacHH noaTOMy cymecTBeHHo 3aBHccn> ot noaoaceHna naocxocm 
annuHxaa OTHOCHTeabHo «xOHyca HeBnaHMOCTH» naaHcrbi 3£20F2 c ocbio OC. noapo6Hee 
cm. [HAMA, p.239, 241 ]. B HacroarqeH raaBe noxa3aHo, «rro Ha6aioaaeMbie aBaeHHa 
M03KHO oSbaCHHTb C aOCTaTOUHOH CTeneHbK) TOUHOCTH Ha OCHOBe npHHaTOH XHHeMaTHue- 
ckoh MoaeaH h BbmHcaeHHbix 3HaaeHHH arcus visionis. 

101. Han6oaee ceBepHaa h raacHaa touxh aetJ)epeHTa BeHepw, uepe3 xoropbie 
npoxoaHT aHHHa ancna axcueHTpa, hmciot aoaroTH 25° Teabua h 25° CxopnnoHa; aHHHa 
y3aoB ae^epeHTa noaroMy nepecexacr axaHnraxy b Toaxax 25° JIbBa h 25° Boaoaea; 
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HHTepecyiomaa Hac Toaxa 0° Ph 6 HaxQAHrca, t3khm o6pa30M, b y3Jie, h, caeAOBaTeabHO, 
HMeeT Mecro CHTyauHa, paccMOTpeHHaa b kh.XIII, ra.3, c.402, xoraa y3 = ±6 1 /3° (ruiioc — 
b Pn6ax, MHHyc — b fleBe). 

102. Koraa HMeeT mccto nocjieaHaa BHAHMOCTb BeHepu xax BeaepHeik 3Be3Abi; npn 
3tom 0° Ph 6 3axoaHT, a 0° fleBu bocxoaht. 

103. 3HaaeHHe v = 77° yrjia Me*ay 3KAHnTmcoik h ropH30HTOM, eaHHCTBeHHOe H3 
onpeaeaeHHHX riTcwieMeeM, xoropoe moxcct 6wTb noayaeHO HHTepnoaauHeik Ha ochobc 
Ta&iHu kh.II, ra.l3; b hhx 0° Ph 6 b KJiHMaTe III cooTBeTCTByeT yroji 10;5°, b KJiHMaTe 
IV — 15;53°; cpeAHaa BeanaHHa — 12;59°, a ee aonojiHeHHe — v = 77;l° [HAMA, 
p.236; PA, p.641, n.74]. 

104. B \'Ka3aHHbiii momcht 0° Ph6 bocxoaht h 0° AeBbi 3axoaHT Ha ninpoTe Ohhhkhh; 
corjiacHo nmaeMeio v = 34;30°. Ho, xax noxaaaa O.Heftre6ayap [HAMA, p.236], 
pacaeTH, BbinojiHeHHbie npn nOMOiqH Ta6aniibi kh.II, ra. 13, aaioT v= 35; 1°. Cm. TaK*e 
KOMMeHT. 94. 

105. PaBeHCTBO npH6aH*eHHOe, nocKoawcy cpeaHee abhacchhc iwaHeTbi no aojnxyre 
paBHO cpeaHCMv abhjkchhio CojiHua, a He HCTHHHOMy. B a3hhom cayaae 3 toh pa3HHueik 
npeHe6peraerca. 

106. Yrcw QOr = 3; 14° (pnc. 13-K) cooTBeTCTByeT ABnaceHHio no aHOMaann 
a = QCr = 1 */4°. B caMOM aeae, TaOnnua kh.XI, ra.ll, c.370 aaa BeHepbi aaeT Ha 
cpeaHeM paccroaHHH c ft = 7; 38° npn a - 177°, orcioaa a == 1;16° == H/4 0 ; 

aHajiorHHHO jyia QOC = 18;2° a = ~ 2V IF ~ ~ * 7^2° H OCT = 6;38° 

« = 3 * ^ 38 - = 2;36° « H/2 °, cm. T3 K*e [HA II, 434, Anm. 24]. 

107. Kommcht. 101. 

108. ToaKa aKjiHnTHKH c aonroTOH 0° fleBtj 33xoaht, a 0° Ph 6 bocxoaht, T.e. HMeeT 
Mecro CHTyauHa, aHaaorwaHaa paccMOTpeHHOik b kommcht. 104, h, 3HaaHT, v = 34;30°. 

109. Kommcht. 106. 

110. 3aecb 0° JleBbi bocxoaht h 0° Ph6 33xoaht, no3TOMy v = 77°, cm. kommcht. 103. 

111. Kommcht. 106. 

112. Kommcht. 100. 

113. 3axoflHT 0° CKOpnHOHa, h 0° Teabpa bocxoaht, T.e. bocxoaht TOaKa amninTHKH 
c aoaroToik A = 30°. KaK noxasaa O.Heikrefiayap [HAMA, p.240], aaa yraa HaxaoHa 
v amiHnTHKH c ropH30HTOM cnpaBefljiHBO coothohichhc v(A) = v(—A), h, caeaoBaTeabHO, 
v(0° Teabiw) = v(30°) = v(-30°) = v(0” Pm 6) = 34;30°; aHaaoraaHO v(0° CxopnHO- 
Ha) = v(—150)° = v(150)° = v(0° fleBbi) = 77;0°. 

114. O BbiaHCaeHHH mapoTbi b aahhom cayaae cm. [HAMA, p.241, n.ll; p.1292, 
Fig.248 ]. 

115. Kh.XII, ra.9, c.396. 

116. Kommcht. 114. 

117. Kh.XII, ra.9, c.397. 

118. nocaeaHee yTBepameHHe, crporo roBOpa, HeBepHO. IIInpoTa naaHena He MoaceT 
6bm> onpeaeaeHa no H3BecraHM 3HaaeHHaM arcus visionis h yray HaKaoHa 3kahiithkh 
k ropH30HTy, KOTopuft boo6uic c naaHeTHOik TeopHeik He CBa3aH. nToaeMeik, ohcbmaho, 
BBOAHa 3Aecb KaKHe-To aonoaHHTeabHjae orpaHHaeHHa. HccaeAOBamie BbiaHCaHTeabHoik 
npoueaypH nToaeMea cm. b [Aaboe, 1960; HAMA, p.242-256]. 

119. flaa reorpa4)HwecKOH nmpoTbi Ohhhkhh, cm. c.423 h kommcht. 92. To, hto 
Ta6aHuu cocraBaeHH aaa oahoh ToabKO reorpatJwaecKOik mnpoTw, cBHAeTeabcrByeT KaK 
6yATO 06 yMeHbmeHHH HHTepeca k npeaBHaHCaeHHio ast reaHaKHaecKHX bocxoaob h 
3axoAOB naaHeT bo BpeMeHa nToaeMea. OAHaKO b «noApyaHbix Ta6aHiiax» cootbct- 
CTByiomHe TaOaHuu BHaHcaeHH aah ccmh KaHMaroB. nToaeMeik, KpoMe Toro, aBaaerca 
aBTopoM cneuHaabHOro coaHHeHHa, nocBauieHHoro reanaKHaeCKHM BocxoaaM h 3axoaaM 
3Be3A, H3BecTHoro noa Ha3B3HHeM «Oa3H*. Cm. TaKxe [HAMA, p.242, 256-261]. 

120. B cayaae BepxHHx naaHeT «yTpeHHHlk bocxoa» — aro nepBaa bhahmoctb naaHeTH 
yTpoM, «BeaepHHH 3axoa» — nocaeaHaa bhahmoctb BeaepoM; b cayaae hhachhx naaHeT 
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«BCMepHMH Bocxoa» — nepBaa BHflHMOCTb xax BeaepHeii 3Be3flhi (S Ha pac. 13-K), 
«BcaepHHM 3axoa» — nocneaHaa BHflHMOCTb xax BeaepHeii 3Be3flbi (Q), «yrpeHHHii 
Bocxoa» — nepBaa BH/jHMOCTb xax yTpeHHefl 3Be3flbi (D, «yrpeHHHH 3axoa» — nocneaHaa 
BMflMMocTb xax VTpeHHeH 3Be3abi (2). B Ta6jiHi;ax npHBeaeHbt paccroaHHa no aonroTe 
AA (AA Han AK Ha pnc. 13.25) naaHeTbi ot hcthhhoix) CojiHua, cooTBeTcrByiomHe 
xaxcaoH H3 KOHcJjHrypauHH. BejinaHHbi AA BtaaHcneHbi ana 3HaaeHHH aoaroThi naaHeTbi 

A = 30%, rae k = 0, 1, 2,.... 11. 

ripMBeaeM oaHH npnMcp npeaBbiancneHHa aaT reanaKHqecKHx BocxoaoB h 3axoaoB 
naaHeTbi no TadnHaaM FlToneMea, paccMOTpeHHbiii b [HAMA, p.243-244 ]. 

IlycTb TpeOyerca onpeaenHTb aaTbi BeaepHero 3axoaa (£2) h yTpeHHero Bocxoaa 
(D BcHepbi b 6 jih 3 h HnxcHero coeanHCHna b Haaane 443 r. no ape Hafkmaccapa (-305, 
HoaOpb). 

B okpccthocth yx333HHoH aaTbi onpeaeaaeM aaoHraunn BeHepu AA $ = A Q - A^ c 
HHTcpBaaoM 5 cyTOK. CooTBercTByiomne BenHHHHbi A Q , A^ h AA^, BbiaHcneHHHe no 
Ta6jinu,aM kh.III, rji.2, 6, kh.IX, ra.4 h kh.XI, ra.ll, npeacTaBaeHhi b npnBoaHMOH 
3aecb Ta6jiHu,e. CToa6eu 1 TaOanijhi coaepxcHT HOMep HadnioaeHHa (coraacro HyviepauHH 
O.HeiireOayapa), croaOeu 2 — aaTy no ape Ha6oHaccapa (HOMep Mecaua, aeHb) h no 
loawaHCKOMy xaneHaapio; croaOuhi 3, 4, 5 — cootbctctbchho aonroTy CoaHua, aoaroTy 
BcHepbi h aaoHrau.nK) b yKa3aHHhie momcht bi BpeMeHH. B TaOanue kh.XIII, ra.10, 
oaHaxo, 3HaaeHHa aaoHraunn npHBoaaTca an nib ana aonroT A^ = 30%. Mhi aonxHbi 
noaroMy nepecaMTaTb ee t3khm o6pa30M, aTo6bi onpeaenHTb aaoHrauHH ana TpeOyeMbix 
3HaaeHHH aonroTbi. 



Ha6oHaccapa 443 <- 

-305) 

2© 

29 

A2Q 

6 

I 3 Hos6pb 

10 

224;24° 

241; 3° 

- 16;39° 

7 

8 

15 

229;32 

232;54 

- 9;22 

8 

13 

20 

234;34 

236; 14 

- 1;35 

9 

18 

25 

239;48 

233; 28 

+ 6;20 

10 

23 

30 

244;57 

231; 11 

+ 13; 46 


B TaOnnue ra.10 kh.XIII npHBeaeHbi cneayiomHe 3HaaeHHa aaoHrauHH BeHepw ana 
Q H r B oKpecTHOCTH A g = 240° = 0° Orpenbua: 


29 

A2(U) 

A2(T) 

210” 

- 13;47” 

+ 5;28” 

240” 

- 8; 1” 

+ 4;39” 

270” 

- 4; 8” 



no 3thm aaHHbiM uhhchhoh HHTepnoaauneH HaxoaHM aaoHrau.HH AA, Koropue aoaacHbi 
HMeTb Mecro b Q h T ana npnBeaeHHbix 3HaueHMn A^: 

N° AA(Q) AA(T) 

6 - 7;53” 

7 - 8; 13° 

8 - 8,46° + 4;45” 

9 + 4;50° 

10 + 4;52°. 

OTCioaa acHo, hto nocneaHHik BeuepHHH 3axoa (£2) 6yaeT HMeTb mccto b aeHb Ne7 
(HoaOpb 15), Tax xax b 3tot aeHb aaoHrauna BeHepw (-9;22°) eme 6yaeT npeBwmaTh 
Tpe6yeMoe 3HaueHHe (-8; 13°), a b caeayionjHH — craHeT Memme ero (1;35 < 8;46); 
nepBHH ace yTpeHHHH Bocxoa (D npon3onaeT b aeHb N°9 (HoaOpb 25), nocKonbKy b 
3tot aem aaoHrauna BeHepw (+6;20°) npeBwcnT Tpe6yeMoe 3HaaeHHe (+4;50°), a b 
npeaiaaymHH eme He aocTHraeT hvikhoh BeanuMHu (-1;35° < +4;45°). OueHKH, 
noayneHHbie c noMonu>io TaOanu, IlToneMea, b uenoM coraacyiOTca c coBpeMeHHHMH 
aaHHbiMH [Schram, 1908]. 

121. B Ta6anuw BHeceHH HcnpaBaeHHa coraacHo [PA, p.646-647, n.83]. 
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CIIHCOK OCHOBHbIX 0E03HAHEHHK H CHMBOJIOB 


CtJjepHHecicafl acTpoHOMHA 
Y — TOMKa BeceHHero paBHOfleHCTBHA 
£ — TOMKa oceHHero paBHoaeHCTBHs 
e — yroa HaxjioHa skahiithkh k 3KBaropy 
a — npflMoe BocxoatfleHHe 
<5 — cKJioHeHMe 

A — 1) aKjiHnTHHecKasi aoaroTa; 2) reorpa4>HMecKaa AOArora 
fi — 3KjinnTHMecKafl uinpoTa 
f — reorpa<})HMecKafl uiHpora 
h - BbicoTa 

Z — 36HHTH06 paCCTOAHHe 
r ,r — aMnjiHTyaa Bocxoaa 
v — yroa Meatfly skahathkoh h ropH30HT0M 
y — yroa Meatfly aKanriTHKOH h KpyroM Bbicorbi 

d — npoflOflXHTeflbHocTb aha 

in — MHHHMa/IbHafl npOflOJIXHTeflbHOCTb flHfl Ha flaHHOH uiHpore 

M — 1) MaKCHMaflbHaa npoflOAatHTeAbHOCTb aha Ha flaHHofi lunpoTe; 2) KyAbMHHnpyiomaa 
TOMKa 3KJIHnTHKH 

— BOCXOflAIflaA TOMKa 3KJIHnTHKH 

— TOMKa SKAHnTHKH, HaXOflAlflaACA B HHXHeH KyAbMHHaUHH 

p(A) — BpeMA Bocxofla ay™ skahhthkh ot tomkh BeceHHero paBHOfleHCTBHA Y ao tomkh c 
floaroTofi A 

1 — cpeflt-iee coAHeMHoe BpeMA 
t — HCTHHHOe COAHeMHOe BpeMA 

E — (/ - 7 ) — ypaBHeHHe BpeMeHH 

d 

— AHH 

h — paBHOfleHCTBeHHbie Macw 
m — 1) MHHyTbl; 2) MeCAflbl 
y — roflbi 
crd — xopaa 

p — «MacTb», l/6o paflHyca hah Vno anaMeTpa 
“Id — rpaflycbi 3a fleHb 

TeopHH ABHaceHHA CoAHua, JlyHw h riAaHeT 
R — paflnyc 3Kcu,eHTpa hah flec})epeHTa 
e — 3KCUeHTpHCHTeT 

r — paflnyc annuHKAa 

p — reoueHTpHMecKoe paccTOAHHe ao CBeTHAa hah ao ueHTpa annuHKAa 
i — HaKAOH nAOCKOCTH Op6HTbl JlyHbl HAH nAaHeTbl K nAOCKOCTH 3KAHI1THKH 
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Chucok ociioanbtx o6o3iia‘ieHuu u cuMdojioa 


Si — BOCXOflfllUHH y3ejl Op6nTbl 
— IIHCXOflfllJUHH y3C.fi Op6nTbl 

A, A — reoucm pHMecKafl ao/iroTa 
(i — reoneiiTpHMecKan tunpora 

tj, t] — Cpc/IIIHM M HCTHHHafl ojionrauHH OT CojlHpa 

7 max — MaKCHMa/ibiian OfiOHrauHH BHy-rpemieii anaHeTbi 

a , a — cpeflHHfl h HCTHHHan onHUHKjiHiecicafl aHOMajiHH 

K, K — CpeflHflfl H HCTHHHafl OKcueHTpHMecicafl aHOMajiHH 

a.'q — paccTOflune peHTpa oiiMUHK/ia njiaHcibi no aojinore ot anoren 

u>', u>' — cpeflHHH h hcthhhmh apryMeHTbi umpoTbi, orcHHTbiBaeMbie ot Han6o.nee ceBepHOH 
TOMKH N Op6HTbl 

o)^, — cpeflHHe cKopocTH ABHXeHHii no flOJirore, aHOMajiHH, DJioHraijHH h lunpOTe 

(i^ — MCTHHnafl nacoBaa cxopocTb flBHXceHHfl Jlynbi no aojirore 

-• — 3Hax, yKa3biBa>oiHHH Ha to; hto 3HaneHHe ao/iroTbi (aHOMa/iHH, apryMem-a oinporbi) 

yMeHbuieHO Ha BeiiHHHHy 360° x h, cooTBCTCTByiomyio uejibiM o6opoTain 
7,, J v J y J A — npOflOJlJKHTeilbHOCTb aCTpOHOMHqecKHX CC30H0B (BeCHbl, JieTa, OCeHH, 3HMbl) 

c = (A - A) — 1) pKcueHTpHnecKoe ypaBHeHHe, hjih HepaBencTBo b TeopHH CojiHua; 
2) onHUHKJiHMecKOC ypaBHeHHe b TeopHH JlyHbi: 3) OTHOuienne bh«hmoA ckopocth 
flBHaceHHfl njiaHeTbi no onnunx/iy k bhahmoh ckopocth flBHxeHHfl ueHTpa onHLiHKJia no 
fle({)epeHTy 

‘max — MaxcHMajibHoe ypaBHeHHe 
0 — onHUHKJiHMecKoe ypaBHeHHe b TeopHH njiaHeT 

rj — pKcueHTpHwecKoe ypaBHeHHe (ypaBHeHHe pern-pa) b TeopHH njiaHeT 
h — flyra bhahmocth (arcus visionis) 

riaparuiaKc h 3aTMeHHA 
p — o6u;hh napajuiaxc no BbicoTe 
p s — napajuiaxc b cH3HrH«x 
Pq — napajuiaxc b KBaapaTypax 
pi — naparuiaKc no aoaroTe 
Pp — napajuiaxc no uiHpOTe 

t Q — MOMeHT cpeaHeft onno3npnn CojiHpa h JlyHbi 

t Q — 1) MOMeHT hcthhhoA oiiiicohuhh; 2) HawajibHas onoxa Ta6aHi; nmneMefl 
r f — paanyc 3eMjiH 

/■q, (d Q , dq) — BHflHMbie no/iyanaMeipbi (aHaMerpbi) CoriHua h JlyHbi 
s, u — BHflHMbie noayanaMeTpbi tchh 

Tj — MOMeHT HaqaabHOH 4>a3bi 3aTMennfl 

t Q — MOMeHT cpeflHen 4>a3bi 

l 2 — MOMeHT OKOHMaHHfl 3aTMeHHfl 

At = (t 2 - Tj) — npofloa>KHTeabHOcTb 3aTMeHHfl 

m — BejiHMHHa <Jia3bi 3aTMeHHfl 

P — BejiHqHHa MaKCHManbHoro norpyxeHHfl b TeHb 

IlJiaHeTHbie chmbojiij 

O CojiHue Q BeHepa ^ CaTypH 

JlyHa 0 MepxypHfl "k lOnHTep 

6 Mapc 
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IIPEflMETHO-HMEHHOfl YKA3ATEJIb 


A6yKHp, ropoA 430 

Absuimtckhm 3ajiHB, napajuiejifa «iepe3 Hero 40, 
52, 484 

ABryCT, pMMCKMH HMnepaTop, ero opa 99, 505 
ABpejinft Mapa, pmmcxmh HMnepaTop 430 
Abtojihk m 3 riMTaHbi 433, 474 
ArpHnna, Ha6jnofleHne noxpbiTHa linear JlyHOio 
220, 434 

AfleHCKHM 33JIMB 484 

AflpHaH, pmmckmh HMnepaTop 99, 100, 123, 126, 
128, 157, 303, 306, 307, 308, 316-318, 
326, 340, 352, 360, 430 
Anyaa, ropoA 484 

AflyjiHftCKHft 3aj>MB, napajuiejib aepe3 Hero 41, 
484 

AneKcaHflp MaKeflOHCKHti, ero opa 80, 81, 91, 
99, 142, 144, 336, 505 
AnexcaHApua, 6H6jiHOTeKH b Heft 432 
—, flnHHa ce30HHoro aaca 181, 182 
—, KBaflpa™aa Croa 76 
—, MepHflHaH HaiajibHbift iepe3 Hee 118, 140 
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—-TeoHa 128, 434 
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—, uiMpora reorpacJjHqecKaa 156, 157, 538, 539 
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ApxMMea 76, 195, 443, 453, 454, 478 
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EpuxaHHSi Bennxaa 43, 485 
EpHxaHHa Manaa 43, 44, 485 
Ephttoh (Britton J.P.) 495, 498, 574, 575, 602, 
607, 611, 613 
EpoHUixaH B.A. 4, 449, 451 

BaBHJtOH, uiHpora reoipacjjHiccKaa 640 
—, Mecxo Ha6jnoAeHHft, cornacHO rixojieMeio 
118, 119, 129, 128, 132, 161 
—, paccxosHHe no Aonroxe or AnexcaHApMM 118, 
128, 129 

BaH-aep-BapaeH (Van der Waerden B.L.) 452, 
453, 462, 478 

BeHepa, bc /manna ee anHpMxna 317, 318 

-, BMAMMblH AHaMerp 600 

—, Ayra bhahmocxh 424 
—, Ay™ nonaXHOro ABM/Keimy 384-386, 625 
—, KHiiCMaxHaeCKaa cxeMa Ana onncaHna abm- 
*cima no AOJiroxe 299, 300, 591, 592 
—, MaxCHMaAbHaa anoHrapna 316, 317, 393- 
397, 593, 600, 601, 628, 629 
—, Ha6jnoAeHHa 

-271, oxxa6pb, 12 (THMOxapnc) 321, 322, 
602, 619, 639 

-271, oxxa6pb, 16 (THMOxapnc) 322, 603 
127, oxxa6pb, 12 (TeoH) 316, 317, 600 
129, Mail, 20 (TeoH) 317, 600 
132, M apx, 8 (TeoH) 316, 599 
134, (}>eBpaAb, 18 (riToneMeti) 318, 319, 601 
136, Hoaopb, 18 (IIxoneMeii) 317, 318, 601 
136, Aexa6pb, 25 (IIxoneMeii) 317,600, 
138, Aexa6pb, 16 dlxoneMeii) 320, 602 
140, (JteBpaAb, 18 (riTOJieMeii) 319, 601 
140, HKMib, 30 (rixoneMeft) 316, 600 
—, HAKnOHCHHC op6nxbi 400-402 
—, HapyineHHa b nocneAOBaxeAfaHocxH xoH<J)nry- 
paijHH 425, 426, 641 

—, nepHOAbi h cpeAHHe ABH/xeHHa 281, 282, 
320-323 , 589, 601, 603 
—, npoxozxAeHMa no AHCxy ConHpa 277, 587 
—, xeopHa ABH/xeHHa no uiHpoxe 398, 399, 630, 
631, 632 

—, 3xcpeHxpncnxex h AOnroxa anorea 316-320, 
600 


BeHepa, anoxa nepnOAnaecxHx abh/kchhh 323 
BecenoBCXHii H.H. 3, 4, 450-454, 463, 531, 
539, 605, 630 
Beipw 205, 563 
«BeaHbie xa6jiHpbi» 279, 499 
BHAHMoexb nepBaa h noc/teAHaa 3Be3A 269-272, 
441, 485, 486, 585, 586 

- nnaHex 428, 441, 640 

BnMHTMa 439, 447, 451 

BmuieM m 3 Mep6exe, nepeBOA «AHaneMMM» Ha 
AaXMHCKHii a3bIK 441 

«BMHOrpaAapb» (BHHAeMMaxpMxc) 243, 602 
BMTpyBHii 441, 473, 538, 587 
BM$MHHa, ofijiacTb b Manoii A3 mm, xaneHAapb 
b HeB 462 

—, Hafi.-iWAenHa b Heii 220, 434 
BjiOAapaHx (Wlodarczyk J.) 528 
Bojiocbi BepoHHKH, C03Be3Ane 243, 579 
Bocxoa BeaepHHH rioc-iCAimit bmammmm (ax- 
poHHaecKMii) 272, 441, 585 

— yTpeHHMM nepBbiii bmammmm (rejiMaxMaecxMM) 

271, 441, 585, 586, 640 
BpeMeHa BoexoAa n Hax aohhom ctjtepe 45-51, 
52-55, 485, 486 

-b npaMofi ctjtepe 31-33, 479 

BpeMa HCxHHHOe 100-102 

— cpeA«ee 100-102 

—, onpeACJieHMe npoMoxyxxa cpeAHero BpeMeMM 
no HCXHHHOMy 102, 508, 519, 520 
«BbiAeneHMe» 20, 28 , 374, 376, 470, 620 

TaMMJibxOH (Hamilton N.T.) 521 
reii6epr (Heiberg J.L.) 3, 449, 450, 463, 469, 
480, 483-485, 499, 504, 527, 539, 574, 
575, 599, 605, 607, 610-614, 623, 625 
Texaxeii MnnexcxHB 479 
re/iMOrpon 498 

renjiecnoHx (cOBp. flapAaHejuibi), nponMB, na- 
pannenb nepe3 Hero 42, 484, 537 
TeMHH 462, 510 

TeoMexpMa HanepraxeAbHaa 441, 442 
reoprMM Tpane3yHACxMH, nepeBOA «AAbMarecxa» 
Ha AaXMHCKMll H3bIK 448, 449 
TepaxAMA noHXMMexMii 467 
TepaxAMT 465 

TepapAO KpeMOHcxMH, nepeBOA «AibMarecxa» Ha 
naxMHCxnii a3bix 447, 612 
TepMaH M3 KapHHXMM, nepeBOA «llAaHMC<J)epMa» 
H a AaxMHexMii asbix 442 
TepMec (mm*.) 577 

TepMMeBa rlxoAeMaMAa (repMeftOH), ropOA 41, 
431, 484 

FepoH AneKcaHApMHCKMM 441, 443, 453 

-, AHOnxp (MHexpyMeHx) 532 

-, «flMonxpa» 441 

TecMOA 479, 582 
rMaAM, acxepH3M 239 
rMHrepMH (Gingerich O.) 596 
rnnaxMa 445 
rnnoxesa, xepMMH 499 

— axci/eHTpMHecxaa 85-90, 500, 590 

— anMpMKAMqecxaa 85-90, 500, 590 
rnnnapx 27, 75, 76, 78-81, 93, 105, 107, 109, 

129, 131-135, 137, 140, 142, 160, 162, 
171, 200, 201, 210, 211, 213-219, 278, 
280, 305, 433-435, 440, 441, 455-457, 467, 
472-474, 480, 483, 494-497, 504, 509, 510, 
519-522, 526, 527, 531, 539, 550, 565-567, 
575, 588, 589 
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rHtinapx, BbMHCjieHHH napajijiaKca 140, 142, 
144, 171, 433, 532, 546 

—, reoMeTpimecKHM MeTOfl ana naxo*aenna 
paccToaHHti ao CoaHpa h Jlyiibi 154, 162, 
163, 433, 537, 538, 540, 541 
—, rjio6yc ne6eciibm 214, 434, 567 
—, ero poai> b hctophh acrpoiiOMHH 433, 434 
—,-TpnroiiOMeTpnM 467, 468 

—, 3BBMCMMOCTb OT BaBH/IOllCKOH aCTpOHOMHH 

105, 510, 588 

—, 3Be3fliibie ypaBHnBatina 211, 212, 565 
—, n3Mepenna DKJlHriTHMeCKHX KOopflmiaT 3Be3fl 

216, 217, 570, 572 

—, HiiTepBaa Meway iia6jiio/teiiMHMn Pnnriapxa 
m riTOaeMea, 265-JieninM 219, 576 
—, Hcnojib30BaiiHe apMHji/iapiiow c<f>epi>i 142, 
434, 527, 532 

—,— uejiH'iMiibi 3paiocc|)eiia ;ui« aym Meway 
cojinuccToaimaMH 27, 472 
—,— 248-cy ro'iiioro uepno;ia jiynnoM aiiOMajmn 
140, 530, 531 

—,— crmiercKHx Mecauen 77, 78, 129, 132— 
134, 140, 142, 144, 455, 461 
—uhkjioii Kajimma 77, 78, 80, 133, 134, 
140, 200, 216, 461 
—ppbi I laGonaccapa 524 
—,— opu Ajicxcaii/ipa 80, 142, 144 
—, MCoiu/ionaiiHU iicpuoAon aaTMciiHM 105,106, 
434, 510 

—, Karajior iieiioanM/Kiibix niiena 433, 434, 565, 
570, 576 

—, «jiio6htcjii. Mcrmii,i» 75, 79, 278, 279 

—, MaxcHMajihiiaa 11 po/tOJi >k htcjim lOCTb flua iia 

I’o/toce 481 

—, mcto/i onpcacjiciiMM cpc/picro aiihjkciimh 
J lyllbl HO IIIHPOTC 127, 521 
—, iiaojiionciiHii Jlyiibi biic ch 3 hihm 142, 144 
—,— jiymibix 3arMeiiH(i, cm. 3aTMeiiHa jiyiiHbic 
—iia Po/iocc 140, 142, 144 
—njiaiier 278, 279, 618 

—,— pamiOACiiCTHHH, cm. l’aimo/tciicTBHa ne- 
ceiiiiHC m oceiiiiHC 
—Peryjia 216, 570 
—,— cKjioneiiMH 3BC3A 217-219, 571, 572 

—,— COJIllHCCTOailHH 81 

—,— ClIMKM HO IipCMH Jiymibix 3arMCIIHM 78, 

79, 215, 567 

—, HCIS03M0WII0CTI, ofiltHClIHTb ABHJKCIIHH IIJiailCT 
lipn llOMOIUM IHIIOTC3 lipOCTOIX) DKCUCIITpa 

nan :>iihh.hkjm 279, 588 
—, oiipcacjieiiMC iin;(MMoro ;(naMCTpa Jlyiibi h 
pa3Mcpon tuiim 127, 521, 539 

—,— UH/IHMUX AHaMerpOII CIICTHJI 4-JIOKTCI1I.IM 

AHOiirpoM 160, 539 

—,— AHaMcrpon m oftbCMOii iic6cciibix tcji 440, 
541 

—,— mirepiiajioii jiymibix n cojiiicnibix 3a- 
tmciihh 553 

—,— Jiyimoii aiiOMajmn no TpcM MrMcimaM 

109, 5)3, 5)4, 519 

—’ j2| PC;lCJIC,,MC "axjioiia op6nri,i Jlyiibi 127, 

—,— 11 pOJIOJI >K HTC Jl 1.1 IOCTH acrpoiIOMH'ICCKHX CC- 

301 ion 91, 502 

—,-CHacpM'icCKoix) ixyta 75 

—,-TpoiiH'icCKoro ro/ja 75-81, 498 

—,— paaMyca jiimimuia h dkciiciitphchtctu 
jiyimOM op6nTi>i 131, 468, 523, 524 
—,— cpejimix /iiihjkciihh Jlyiiw 105-107, 127, 
200-201, 521 


—,— PKCueHTpucuTeTa n aojiro™ anorea 
op6nTbi Cojmua 91, 502 
rHnnapx, OTxpbiTHe tipeueccnn 73, 210, 433, 
494 

—, oihh6kh, npnnncbiBaeMbie eMy riTOjieMeeM 
107, 127, 131-134, 171, 200, 201, 524, 546 
—, njianeTiibie nepnOflbi 280, 281, 588 
—, npoueaypa ana naxo*penna napaanaxca 
154, 537, 538 

—, paHHaa mnOTe3a ana o6bacnenna tipeueccnn 
210, 565 

—, pacx0/K,nenna c riTOjieMeeM tipn onncannn 
c03Be3AHH 224, 575 

—, co6paime iuiaiienibix na6jnoflenHM 279, 305 
—, cOMiieiiua b nocToancTBe Tpommecxoro rofla 
76, 78 

—, co>iniienne «KoMMeiiTapHH x ApaTy» 565, 
570, 571, 582 

—,— «0 iicraniibix Mccanax h ;i,nax» 81 
—,— «0 iicriojiiiH/Kiibix 3He3«ax» (?) 565 
—«0 napajiaaxcaxo 171 
—,— «0 IipOflOJDKHTejIbHOCTH roaa» 81, 216, 
217 

—«0 pa3Mepax u paccroaHnax» 542, 537 
—,— «0 cMemcHHn cojiimeBOpoTHbix h paBHO- 
aeiicTBeHHux T0qex» 76, 215, 217, 565 
—, ciihcok ero pa6oi 277, 498 
—, ra6jiHua xopa 468 
—, uhkji Ka.-icii.iapiihiM 304-aeTnnM 498 
rwicHKji 433, 474 
r'jio6yc ue6cciibitt 223 

-, KOiicrpyKHwa 268, 584, 585 

-, pacnojioweime cbwryp c03Be3Anii Ha HeM 

214, 223, 268, 269, 567, 576 
Tiiomoh 11, 38, 39, 465, 473 

—, OTIlOllieilHe AJlMHbl TC11H K jylMHe rHOMOHa 
xax noxa3aTejib reorpacjJHnecKOH iimpoTbi 
38-45, 482, 483, 538 
Toa anOMajiHCTHwecKHM 502, 513 

— CHflepHMeCKHii 75, 495 

— TpoiiM'iecKHH 75, 76, 495, 502, 513 

-, ero iipojioji* htc jibi iocTb, comacHO Pwi- 

iiapxy 78-81 

-,-corjiacno llTojieMeio 78-82, 498 

-,— IICHSMCIIIIOCTb 76 

-, 3iia<iciiHe b pnoxy riTOJieMea 495 

-, ocuooa reopnn Cojiima y n-roneMea 76, 495 

Pojij(CTe(iii (Goldstein B.R.) 474 
PoMep 479 
Pomouchtp 499 

roMOuciiTpH<iecxaa Teopna flBn*enna njiaiier 

432, 433, 454 

Popocxoii (acueiiaeiiT) 56, 488 
Ppaaycbi npcMeim 32, 478 

— nojiOBHimbic 482, 483 

Ppacxoc|) (Grasshoff G.) 576, 577, 578, 580-583 
rioiireiic 454 

Aai«6nc A.K. 576, 577 
Aapnii I, axeMeiinACKni) uaph 128, 129, 522 
Aaa BHfla nepBbix flBn*ennti 14, 15, 467 
AKHweime xpyroBoe paBHOMepHoe, ero pojib tipn 
MOaCJIHpOBaMHH ABHJKeHHM CBeTHJI 82, 85 
^leaaMgp (Delambre J.B.J.) 450, 576 
AcJicime xpyra Ha 360° 16, 468 

Aciib, BhiMHCaeime npoflOJUKHTejibHOc™ 56 

— caMbiti anHiiiibiH 35, 481, 483 
reorpacjjimecKOH uih- 


-, xapaxTepHCTHxa 

poTw 39-45 
Ae^epenT 499 
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444 

Ahohhc, ero kvjilt 583 

Ahohhchh, 594, cm. Taxxce KaneHaapb Ahohhchb 
/HwotiTp TepOHa 532 

— rwnnapxa 160, 539 
flwcxJjaHT 453 

«flHeBHHKH acTpoHOMmiecKne» 504, 588 
AOMHpuaH, pHMCKHH HMtiepaTOp 220 
«flpeBHwe MaTeMa™Kn» 75, 104, 509 
Apeiiep (Dreyer J.L.E.) 450 
Apo6h npocTbie b «AjibMarecTe» 468, 469, 576 

— uenHbie 473 

— iuecTnflecaTnpnMHbie 16, 469 

Ayra BHflHMOCTH (arcus visionis) 274-276, 586, 
587, 640-642 
A«)3m (Duhem P.) 450 

Ebaokc 432, 435, 441, 454, 479, 483 
—, rno6yc He6ecHbiti 434 

—, roMOueHTpMuecicaH Teopna flBn*eHnfl ruiaHeT 
432, 433, 454 

Ebkjima 433, 435-437, 443, 473, 474, 500 
-, «Hauajia» 453, 469, 474 
—, «0 3a«aHHbix BejiHMHHax» 504 
EBKTeMOH 434, 498 

— , Ha6jiK)Aeiine cojtHnecTOaHna b -431 r. 

cOBMecTHO c MeTOHOM 80, 81, 495, 498 
EcppeMOB K).H. 577 

TKhtomhpcxhh C.B. 471, 472, 495, 539 
TKHeu, 3Be3fla 322, 602 

3aBeH«raH K).A. 457, 608 
3axc (Sachs A.) 540 
3axoH npejiOMjteHna 444 
a3-3apxajin 502 

3aTMeHH«, H3MepeHne BejinqnHbi (pa3bi b «najib- 

nax» jiHHeflHbix h «na^buax» nnomaan 194, 
195, 517, 522, 557 

—, nciiojib30Banne ana floxaaaTenbCTBa c<}>e- 
pHHHOCTH 3eMJIH 9 

—, Ta6nnubi ana MpeflBbmncjieHna napaMeipos 
197-199, 557, 558 

3aTMeHua jiyHHhie, apryMeHT b nojib3y neHT- 
pajibHOro nojioxceHHa 3cmjih 11, 466 

-, BbiKncjieHne no Ta6nnuaM rironeMea 199, 

200, 560 

-, MHTCpBaa Mexcay hhmh naTHMecaqHbid 

185, 186, 553, 554 

-,-ceMHMecaaHbm 186, 555 

-,-uiecTHMecaMHbm 185, 554, 555 

-, ncnonb30BaHne ana onpeaejieHna hcthh- 

HOii flOJiroTbi JlyHbi 78, 103, 104, 509-511 

3aTMeHna jiyHHhie, Ha6nioaeHMa 

-720, MapT, 19 (BaBnnoHCKoe) 118, 504, 
514-517 

-719, MapT, 8/9 (BasnnOHCKoe) 118, 126, 
127, 129, 200, 517, 520-523, 561 
-719, ceHTa6pb, 1 (BasnnOHCKoe) 119, 515, 
518 

-620, anpejib, 21/22 (BaBHJiOHcxoe) 161, 539 
-522, hk) jib, 16 (BaBujiOHCxoe) 161, 540 
-501, HOa6pb, 19 (BaBujiOHCxoe) 129, 523 
-490, anpenb, 25 (BaBHJiOHcxoe) 128, 522 
-382, aexa6pb, 23 (BaBHJiOHcxoe) 132, 524 
-381, nioHb, 18 (BaBnnoHCKoe) 132, 527 
-381, aexa6pb, 12 (BaBHJiOHcxoe) 133, 527 
-200, ceHTaopb, 22 (AjiexcaiinpHa) 133, 527 
-199, MapT 19 (AjiexcaHapHa) 134, 527 


3aTMeHna jiyHHbie, Ha6jnoaeHna 

-199, ceHTa6pb, 11/12 (AjiexcaHapua) 134, 
527 

-173, Maw, 1 (AjiexcaHapua) 181, 182, 550 
-145, anpejib, 21 (rnnnapx) 78, 497 
-140, aHBapb, 27 (rHnnapx) 182, 200, 550, 
561 

-134, MapT, 21 (rHnnapx) 78, 497 
125, anpejib, 5 (TeoH?) 128, 522 

133, Matt, 6 (nTOjieMeft) 123, 520 

134, oxTafjpb, 20 (ElTQjieMeH) 123, 126, 520 
136, MapT, 6 (IlToaeMeH) 123, 520 

-, Ha6jnoaeHHB oanoBpeMeHHbie ana onpeae- 

jieHwa pa3H0CTH reorpacpHnecxvix acuiroT 38 

-, nocTpoeHne Ta6jinu 3aTMeHnfi 191-194 

-, npe«BbmncjieHne BeaviqHHbi c|)a3bi h no- 

ayanHTejibHOCTH 191-194, 199-200, 515, 

557-560 

-, npeaejibi naTMeHMH no apryMeHTy uinpOTbi 

179. 181-184, 551-553 

-, pojib b Teopnn aBioxeHHB JlyHu no 

aoaroTe 103, 104, 509, 514 

-, yrjibi HaxjiOHeHHii 204-209, 562-564 

3aTMeHHa cojweHHbie, Bjinmine napajuiaxca Ha 
hhx 103, 154, 201, 509, 551, 552 

-, HHTepBaji Mexcay hhmh MecanHhiH 188— 

190, 553. 556, 557 

-,-naTHMecaqHbifl 186, 187, 554, 555 

-,-ceMHMeCHHHbifi 187, 188, 553, 554 

-,-meCTHMecaqHbiH 185 

-, KOjibneo6pa3Hi,ie 539, 541 

-, npeaBbWHCjieHHe BejinaHHu i|)a3bi h no- 

jiyanHTejibHOCTH 202, 203, 561, 562 

-, npeaejibi 3aTMeHHft no apryMeHTy uinpOTbi 

179. 181-184, 551, 552 

-, yrjtbi HaxjiOHeHHH 204-209, 562-564 

3axoa senepHHH nocjieaHHft BHanMbiii (re- 
aHaxHqecxHH) 272, 585, 640 

- VTpeHHHH nepBblH BHAHMUH (xOCMMHeCXHH) 

271, 272, 441, 585 

3Be3abI HenOaBHXCHbie, BOCKOa axpOHMqeCKHH 

272, 585 

-, Bocxoa rejinaxHuecxHil 271, 274-276, 585, 

586 

-, 3axoa rejinaxHqecxHH 272, 274-276, 585 

-,— xocMHnecxHH 271, 272, 585 

-, H3MepeHne aoJiroTbi h uinpOTbi npH no- 

moujh acTpojia6nH 136, 215 , 223, 567-570 

-, HeH3MeHHOCTb OTHOCHTejIbHbIX nojioxceHnn 

210-214 

-, OAHOBpeMeHHaa xyabMHHanna c CojiHneM 

273, 585 

-, OAHOBpeMeHHbiH Bocxoa c CojiHneM 273, 

274, 585 

-,— 3axon c CojiHneM 273, 274 

3Be3abi HenoaBHXCHbie, onpeaejieHne cxjioh6hhh 
A pnCTHjuiOM, TnMOxapHCOM, rnnnapxOM H 

IlTOaeMeeM 217-219, 571 

-, OTcyTCTBne y hhx napajuiaxca 11, 466 

-, noapa3aejieHHe Ha 6 bcjimumh 224, 575 

-, noxpbiTHa JlyHOii 219-222 

-, ypaBHHTejibHbie Ha6jnoaeHna rnnnapxa h 

IlTOjieMea 211-214, 566, 567 

-,-BaBHJIOHCKHX aCTpOHOMOB 567 

3eftna, ropoa 484 

3eMjia, ee HenoasHxcHOCTb 12, 13, 437, 464 
—, oceBoe BpaineHHe, OTpnnaeMOe IlTOjieMeeM, 
ho npeanojiaraeMoe apyrHMH 13, 467 
—, OTcyTCTBne nocTynaTejibHOro aanxceHua 12, 
13, 467 
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3eMjis, npeHe6pe*nM0CTb pa3MepoB no cpaB- 
HeHHio c pa3MepaMH He6a 7, 11, 12, 437, 
464 

—, ctJjepimHocTb 7, 9, 10, 437, 464, 465 
—, ueHTpajibHoe noaoxceHHe bo BcejieHHoft 7, 
10, 11, 437, 464, 465, 466 
3eHOflop 465 

—, «Oo H3onepnMeTpnnecKnx (}>nrypax» 465 
3nfl*n 447, 491 
3HaKM 30Anaxa 465 

-, hx nocjieaoBaTejibHocTb 45 

3oflnax 487, cm. Taxxce 3xjinnTHKa 

H6 h A6h MaHcyp 447 
H6 h Hpax 474 
H6 h aui-UIaTup 531 
Haeaep (Ideler L.) 527, 530 
UaejibcoH H.H. 451 
HHioinHauna 399, 631 

HHCTpyMeHT napajuiaxTHnecKHH 155, 156, 538 

MHCTpyMeHTbl aCTpOHOMMWeCKMe, cm. Acrpo- 
jih6hh, ^nonTp, HHCTpyMeHT napajiaaxTM- 
necKHu, KsaapaHT, Koabno paBHOaeHCTBeH- 
Hoe, Kpyr MepvuMaHHbiM 
Hctp (coBp. Ay Haft), pexa, napajiaeab aepe3 
Hero 42, 484 

Hcxax h6h XyHaflH, nepeBoa «AjibMarecra» Ha 
apa6cxnH «3bix 446, 447, 450 

KaaeHaapb ajieiccaHapHftcKHft 441 

— a(J)nHCKHH 460, 498 

— saBmioHCKHM (xajiaeiiCKHfi) 462, 595 

— BH(})HHCKHM 462 

— Ahohhchh 462, 594, 608 

— eraneTCKHH 455, 498 

— Kajinnna 460, 461, CM. TaxjKe Kajinnn, 
Uhkjim Kajinnna 

— MeTOHa 461, 524 

— cejieBKHflcxHH 462 

— KWIHaHCKMM 462 
Kajinnn 432, 457 

—, ero KaaeHaapHbie umoibi 77, 80, 81, 133, 
134, 140, 182, 200, 216, 220, 221, 222, 
460, 461 

—, Hanaao roaa b pwxjie 527 

—, napanenaa 462 

—, npoaojijKHTejibHOCTb roaa 461 

KaM6u3, axeMeHHflCKHfi napb 129, 161, 523 

KaHapcxMe ocTpoBa 432, 480 

KaHon, ropoa 430, 439 

KaHonyc 258 

Kaiaaor 3Be3aHbiH b «AjibMarecTe» 224-263 

-, ero n3aaHna 450, 576 

-, 3Be3a«bie BeaHMHHbi 224, 263, 575, 576 

-, xoaimecTBo 3Be3a 263, 583 

-, KOOpaHHaTbl 3KJIHnTHMeCKHe 223, 224, 

567, 568 

-, MeToa onpeaeaeHHa xoopaHHaT 216, 223, 

224, 570 

-, npo6aeMa nponcxoa<aeHna 572, 576 

-, CHCTeManmecKaa norpeuiHOCTb b aoarore 

568 

-, CTpyxTypa 575, 576 

-, anoxa 216, 224, 269, 570, 575-577 

KaTonTpmca 444 

KaTypaxTOHHH (coBp. KarrepHK), ropoa, napaji- 
aeab aepe3 Hero 43, 485 
KaaapaHT 26, 27, 472 
KnpeHa> ropoa 579 
KHTafi 480 


KneuiHM, co3Be3aue 245, 487, 580, 595, 600, 
630 

KjiHMaTbi 441 

—, CHCTeMa m 3 7 KjiMMaTOB 67-74, 205, 483, 
493, 494, 642 

—, — M3 39 napajuieaefi 39-45, 483 
KoaaaTa, acTepM3M 232 
Koaoc (CnHxa) 244 

—, Hcnoab30BaHMe b xanecTBe onopHow 3Be3au 
320, 335 

—, HaOaioaeHHa rwnnapxa 78, 79, 215, 497, 
567 

—noxpbiTHii 219, 222, 544, 574 
—, paccToaHne OTHOCHTeabHO tomkm BeceHHero 
paBHoaeHCTBMa 78, 215 

Koabuo paBHoaeHCTBeHHoe (aKBaropHajibHoe) 
76-78, 495, 497 

Koaiop paBHoaeHCTBHH 40, 135, 483 

— coaHLieCToaHHH 15, 467, 471, 483 
«KoMno3HpH9» 20, 374, 376, 470, 620 
KoHcfjHrypauHM 3Be3aHbie m njiaHeTHbie 269-272, 

428, 441, 585, 586, 641-643, 

KonepHHK 448, 450, 454, 510, 531, 591 
—, «0 BpameHHHx* 430, 450 
Kpyr MepMaMBHHbift 26, 471 

— HaKjioHHbiii 14, 15, 464 

— nojiyaeHHbifi 15, 464 

— paBHoaeHCTBeHHbiM 14, 465, 467 

— aepe3 cepeaHHbi 3oaHaxajibHbix co3Be3AMii 14, 
465 

KceHtxJjaH 465 

Kyraep (Kugler F.X.) 510 

KyabMMHapMa 467, 491 

KyHMuui (Kunitzsch P.) 446, 576, 580-584 

Kyuibflp h6h JIa66aH 447 

JlaaaHa 576 
Jlaruiac 576 

JImhhb noayaeHHaa <MepnanaHHaa) 26, 467, 472 
JIortiCTMKa 435, 436, 437 
JIoxoTb, eaMHMua ajimhm 538 
—, yraosaa acTpoHOMMwecxaa eaHHHpa 212, 
565, 595 

JlyHa, aHOMajiMa cpeanaa h MCTMHHaa 532 
—, anoren cpeanun m mctmhhmm 141, 142, 532, 
533 

—, apryMeHT umpoTbi cpeaHHfi h mctmhhmm 522 
—, bhammmh anaMeTp, coraacHO rnnnapxy 127, 
521, 539 

—,-,— IlToaeMeio 160-162, 181-182, 539, 

540, 600 

—, BbiHMejieHMe MCTMHHbix noaoxceHMH reo- 
MeTpMaecKM 146, 147, 533 

—,-no TaOjHipaM 147-151, 533, 534 

—, asa HepaBeHCTsa b ee abmjkchmm 109, 513 
—, M3MeHeHMe reopeHTpMaecKoro paccToanna 
157-160, 531, 542 

—, Hcnojib30BaHHe TaOaMpbi ayHHoro HepaBeH- 
crea npH BbiMHcaeHMM noaoxceHHH naaHeT 
no uiMpoTe 419, 637 

—, HcnpaBjieHHe nraneMeeM cpeaHHx aBMxeHHft 
rwnnapxa 126-129, 521-523 
—, KHHeMaTMaecKaa Moaejib nepaaa npocraa 
117-126, 513, 514 

—,-BTopaa, yaHTbiBaioinaa aBexpHio 137— 

139, 528, 529 

—,-TpeTba, yaMTbiBaioipaa aBHxceHHe b 

OKTaHTax 141-146, 531, 532 
—, MaxcMMajibHaa norpeuiHOCTb b aoaroie, ecjiH 
npeHe6peab HaxaoHOM op6mtm 192, 514, 558 
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Jlyna, MaKCMMUJibiioe ypanneiine h aoniora 
anorea 109, 117-126, 131-134, 139-141, 
519, 520, 529, 530 

—, Ha6jiioaennfl 

-127, aBi-ycT, 5 (rmmapx) 140, 530 
-126, Maii, 2 (rwinapx) 142, 532 
-126, mojib 7 (rnntiapx) 144, 532, 533 
126, turn 145 (IlTOJieMevi) 156, 157 
135, oktm6pi,, 1 (riToaeMeii) 157, 538, 539 
139, $enpanb, 9 (n-roneMefi) 139, 530 
139, 4)enpanb, 23 (rimneMeii) 215, 568 
—, na6nioaenna iiOKpbirnii anew 220-222 
-294, aexa6pb, 21 (THMOxapwc) 222, 575 
-293, Mapr, 9 (TnMOxapnc) 220, 221, 544, 
574 

-282, atwapb, 29 <TnMOxapnc) 219, 220, 
573, 574 

-282, Hon6pb, 9 (TnMOxapnc) 221, 574 
92, noa6pb, 29 (Arprinna) 220, 573 
98, siiuapb, 11 (MeHenafi) 221, 574 
98, aHnapb, 14 (MeHejiati) 222, 575 

—,-naaHer 

138, aexa6pb, 16 OlToneMefl) 320, 602 

138, aexa6pb, 22 dTroneMeii) 360, 613 

139, Matt, 17 (rrrojieMeft) 311, 598 
139, Mail. 30 OTroneMefi) 335, 607 

139, mojib, 11 (ITroneMefi) 348, 611, 617, 
639 

—, naKjionenue op6nTbt 156 
—, HepaBeHCTiio nepnoe, npoCToe 131 
—,— BTOpoe <3BeKuna) 135, 437, 513, 527, 
528 

—,— nonHoe, Ta6anuu ana ero nbmvicneHna 
147-151, 533, 534 


—, nepnoflbi jiyHHbie, HcripaBjieHHbie IlToneMeeM 
106-108, 126-129, 510-512 
—, pa3Mep h o6i,cm 163, 164 
—, paecTOanne cpcanee n CH3HrHax 162, 163, 
541 


—, CKOpOCTb flBHJKeHHB HCTHHHBa UaCOBaa B 

oxpecTHOcTH cn3nmfi 181, 549 
—, cpeaHiie ABHxceHHa 108, 109, 512, 513 
—,-b nanajibHyio onoxy 127, 521 

—, 3KBHBaaeHTHOCTb 3KCpe HTpMMeCKOH H 3nM- 
UHiuiHHecKOH Moaenen npw onncaHnn ee 
ABHXceHHa 109, 116-117, 513 
—, 3xcueHTpncnTer op6nTbi 141, 531 
—, anHpmoi, ero HamiOHeHHe 141-146, 531 
«JIyHa», eflHHHpa n3Mepenna yrnoBaa 304, 313, 
316, 317, 598 


aa-Ma^BcpHTH MacnaMa, sepcria «nnaHncc{>e- 
pna» Ha apa6cxoM 441 
«Ma;iaa acipoHOMna» 435 
aji-MaMyH, xanncj) 446, 502, 513 
MaHmiHM, «AcipoHOMHKa» 575, 585 
MaHHuHyc (Manitius K.) 3, 4, 449, 527, 531, 
566, 575-580, 582-584, 599-601, 605, 606, 
608, 610, 611, 622 
MapHH TupcKHH 443, 480, 483, 485 
MapaoxeMnaa, BaBmioHCKHii papb 118, 119, 126, 
127, 129, 200, 459, 514 
Mapc, BejiHMHHa 3nniinKaa 335, 336, 608 
—, flyra bhahmocth 424 
—, aym nonaTHoro aBnx<eHna 382-384 
—, icHHeManmecKaa cxeMa abb onHcaHHa abh- 
xceHua no aojirore 324 
—, Ha6jnoaeHna 

-271, aHBapb, 18 (flHOHHCHii?) 336, 337 
130, aexaOpb, 15 (nroneMeii) 326, 608 


Mapc, Ha6jnoaeHna 

135, cpenpanb, 21 (n-roneMeft) 326, 605, 
139, Mali, 27 (nroneMefi) 326, 607 
139, Mail, 30 (nroneMefi) 335, 607 
Mapc, HaxjiOHeHHe op6nTbi 403, 404, 633 
—, nepnOAbi h cpeflHHe aBHxreHHa 280-282, 
336-338, 589, 609, 620 
—, ceBepHbiH npeaen axcpeHrpa 398, 630 
—, Teopna aBHxreHHB no uinpore 398, 400, 401, 
630-633 

—, 3KcueHTpHCHTeT h nonoxceHne anorea 325- 
335, 604-607 

—, 3noxa nepnOflHMecKHx aBHJKeHHH 339 
MaccajiHa (coBp. Mapcenb), napannenb aepe3 
Hero 42, 484 

MaaaMa (Maeyama Y.) 571, 572 
MeHenafi 433-435, 437, 474 
—, Ha6jnoaeHMa nOKpbmtft 3Be3a JlyHOfi 221, 
222, 575 

—, «C(j>epnKa» 433, 474 

—, TeopeMa o nojiHOM MeTbipexcTopoHHHKe 437, 
474 

MeoTHACKOe osepo (cOBp. A30Bcxoe Mope), 
napannenb >iepe3 Hero 42, 484 
MepHAuaH 14, 26, 467 

MepxypHvi, anyxnepHrefiHaa op6HTa 306, 307, 
596, 597 

—, ayra bhahmocth 424 
—, ayra nonsrrHoro aaHJKeHHa 386-388, 625, 626 
—, KHHeMaTHHecxaa cxeMa ana onucaHHa abh- 
xieHHa no aonroTe 300, 591, 592 
—, MaxcHManbHaa 3noHrapna 393-397, 629 
—, Ha6nioaeHvia 

-264, Hoa6pb, 15 (Ahohhchh?) 313, 598, 599 
-264, Hoaopb, 19 (^hohmchm?) 313, 598 
-261, cpespanb, 12 (Ahohhchh?) 304, 594 
-261, anpenb, 25 (Ahohhchh?) 304, 594 
MepxypHH, Ha6jnoaeHna 

-261, aBrycT, 23 Whohhchh?) 305, 588, 
595, 618 

-256, Mari, 28 (flnOHncnfi?) 304, 594 
-244, Hoa6pb, 19 (BaBvinoHCxoe) 305, 596 
-236, oxTaopb, 30 (BasnaOHCKoe) 305, 595 
130, monb, 4 (TeoH) 308, 597 
132, cpespanb, 2 (nroneMefi) 303, 307, 593 
134, moHb, 4 (riToneMeH) 303, 307, 594 

134, OKTa6pb, 3 (nroneMefi) 306, 596 

135, anpenb, 5 (nroneMefi) 306, 596 

138, niOHb, 4 UlToneMefi) 303, 307, 594 

139, Mafi, 17 (IlToneMefi) 311, 598 
139, Hionb, 5 (nroneMefi) 308, 597 

141, (peBpanb, 2 (IlToneMefi) 303, 307, 594 
—,—, aHanH3 hx tohhocth 539 
—, Ha3BaHne Ctha6oh 304, 313, 594 
—, HaxnoHeHHe op6HTbi 399-402 
—, uapyineHHa nocneaoBaTenbHOCTH KOH(bnry- 
papHfi 395, 425-427, 641 
—, OTCyTCTBMe napannaxca 277, 587 
—, nepHoabi h cpeaHHe ABuxceHHa 281, 282, 
311-315, 589, 599 

—, npepeccHOHHoe ABHXieHHe anorea h ero 
cnaepuqecKaa dwKcrtposAHHOCTb 299, 300, 
305, 596 

—, npoxoiKAeHHe no ancxy ConHpa 277, 587 
—, pacneT HanMeHbinero paccTOBHria 309-311, 
365, 636 

—, Teopwa ABHJKeHHa no inripoTe 402, 403, 
630-633 

—, Ta6nHiia paccroaHHfi ao ueHrpa anupumia, 
He BKmoaeHHaa b «AnbMarecr» 635 
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MepxypHfi, 3KcueHTpncHTer h flOjiroTa anorea 

302-305, 595, 596 
Mepoaax BajiaaaH 514 

Mepoa, ropoa h papcTBO 41, 52, 67, 181, 484, 
493 

—, napajuiejib nepe3 Hero 41 
Mecau aHOMajiHCTtmecKHM 509 

— apaxoHHnecxHfi 509 

— cHaepHnecxHfi 509 

— CHHOAHHeCKHfi 509 

-, ero npoAOJUKHTejibHOCTb 554 

Mecapbi, Ha3BaHna b a(})HHCKOM xajieH^ape 460, 
524 

—,— b KajieHflape /Jhohhchb 462, 594 
—,— BaBvmoHCKHe 462 
—,— ervineTCKHe 455 
—MaxeflOHcKHe 462, 595 
Mereopocxon 445 
Meroa aHajieMMbi 473 

— HrepapHOHHbiM ana HaxoJxaeHMa 3;ieMemoB 

njiaHeiHbix op6ht 604-607, 610 
MexoH 434, 570 
—, xajieHaapHbie uHxjibi 461 
—, Ha6jnoaeHne cojiHttecToaHHa b -431 r. 
coBMecTHO c Ebktcmohom 80, 81, 461, 495, 
498 

—, napanerMa 461 
—, npoAOjoKHTejibHocTb rofla 461 
MjieMHbiii riyTb 264-266, 269, 583, 584 
MopflyxaH-BojiTOBCKHii J3.J3. 453 
Mocrop (Moesgaard K.P.) 599 
MyceflOH 432 


Ha6jiK>aeHHa, cm. 3arMeHna jiyHHbie, PasHo- 
aeHCTBHa, Co/iHuecToaHHa, CaTypH, IOnH- 
Tep, Mapc, BeHepa, MepKypHfi, JlyHa, Ccwi- 
Hue, 3Be3Abi HenoflBM>KHbie 

— BaBRBOHCKHe 118, 119, 128, 129, 132, 161, 
434, 540, 565, 588, 595, 640 

— nTOjieMea, npo6jieMa hx iio^imhhoc™ 498, 
499, 505, 524, 533, 538, 570, 572, 573, 
600, 608 

Ha6oHaccap, napb BaBtuioHcKHfi 504, cm . Taxxte 
3pa Ha6oHaccapa 

Ha6onajiaccap, papb BaBmioHcxHfi 161, 459, 539 
Hanara, ropoa, napajuiejib aepe3 Hero 41, 484 
He6o, ero ctJiepHnHocTb 7-9, 437 
He6o, ana BHaa nepBbix ABHjxeHHfi 14-15, 467 
Hefirebayap (Neugebauer O.) 450, 451, 462, 
463, 491, 530-532, 546, 547, 557, 575, 
604, 608, 615, 620, 624-626, 635, 637, 
640, 642, 643 
HeMopapHfi 453 
HeoMeHHa 491 

HhxchhB EraneT, napajuiejib aepe3 Hero 42, 640 
HHKOjiafi V, nana phmckhh 448 
Hmji 430, 431, 484, 581 
Hoy6ji (Knobel E.B.) 450, 476, 579, 581 
♦HopManbHbie 3Be3flbi» 588, 595 
HbioTOH (Newton R.) 451, 478, 498, 524, 532, 
538, 573, 576, 602, 608 


ObjiHKBapHa 399, 631 
O60 (Aaboe A.) 510 
06beMbi He6ecHbix reji 541 
OfixyMeHa 479, 480 
—, 3HaaeHne repMMHa 479 
—, ee rpaHHpbi, corjiacHo ITrojieMeio 34, 480 
—, noflpa3flejieHn» 39-io napaiuiejiaMH Ha 38 
KJiHMaroB 39-45, 483 


OjiHMnnaaop 430 
Onno3Muna HCTHHHaa 548, 550 
— cpeflHaa 547 

OcjiATa, acrepu3M 241, 349, 350 
OcTpoBa EjiajxeHHbix 443 
OTHouieHHe cxopocTefi JlyHM h CojiHpa 552 
Ouih6km BbiHMCJiMTejibHbie y ITrojieMea 505, 510, 
520, 521, 523, 524, 527, 530-532, 539, 
540, 551, 589, 599, 601-603, 607-611, 613, 
614, 624, 626, 630, 636 

rianeu, acTpoHOMHqecxaa eaHHHpa yrjioBbix 
BejiMMHH 190, 191, 517, 557, 565 
naHHexyx (Pannekoek A.) 572 
Ilann 435, 445, 465 

—, «KoMMeHTapHH x ”AjibMareCTy"» 445, 524, 
527, 528, 537-539, 541, 555 
—, «MaTeM8THMecKoe co6paHHe» 473 
napajuiaxc jiyHHbifi 154, 494, 509 

-, BconeficTBHe Ha npeaejibi cojiHenHbix 

3aTMeHHw 183, 184, 551, 552 

-,— Ha cojiHenHbie 3aTMeHna h oTCyTCTBHe 

BjiHaHHa Ha JiyHHbie 3BTMeHHa 103, 104, 509 
-, flOJirOTHaa h ninpoTHaa cocTBBjiaioiitHe 

140, 170, 171, 530-532, 544-547, 551, 552 

-, MeTOfl BbmHCJieHMa tb6jihu b «AjibMarecTe» 

165-168, 542, 543 

-, o6mHfi no Bbicore 164, 165, 530, 541, 

542, 544 

-, onpeaejieHne no TabjinpaM IlTOjieMea 

168-174, 542, 543 

-, npHMepbi BbmHcjieHHa 187, 544, 545 

-, aumiapajuiaxc 561 

napajuiaxc cojiHenHbifi 494, 537 

-, BbinMCJieHHe no Ta6jiHuaM IlTaneMea 170 

-, Mcnojib3ouaHMe rMnnapxoM ana Haxoix- 

aeHMa paccToanna ao JlyHbi 154 

-, HeonpeaejiMMOCTb ero BejiHMHHbi m3 hb- 

6jnoaeHHM 154 

-, o6uihh no Bwcore 164-168, 541, 542 

-, OTCyTCTBHe BJIHaHHa HB TeopHIO aBHJXeHHa 

Cojihub 170, 171 
napMeHHa 483 

neaepcen (Pedersen O.) 451, 463, 464 
Ilejiy3HH, ropoa 431 

♦nepHoaMnecKHH*, jiyHHbifl nepHoa 105, 509 
IlepcHa 439 

ne T epc (Peters C.H.F.) 450, 476, 579, 581 
FlH(})eH H3 Mbcchjihh 485 
nnaneTbi, aHOMajiHa 3oaHaxanbHaa 324, 604 
—OTHocHTejibHo CojiHpa 324, 604 
—, anorefi HCTHHHbifi 598 
—cpeaHHM 598 

—, BbmHCJieHHe aojiroTbi no TabjiHpaM 372 
—,— uinpoTbi no TabjiHpaM 419, 422, 637-639 
—, ase bhombjihh 278, 298, 604 
—, ABHJxeHHa nonaTHbie 278, 373-388, 588, 
620, 621 

—, AHBMeTpbl H ofeeMbl 440 
—, ay™ BHaHMOCTH 424 

—, HiepauHOHHbifi Meroa ana HaxoxcaeHHa axc- 
peHTpHCHTeTB h aojiroTbi anorea 604, 605, 
607, 610 

—, KHHeMaTHnecxHe cxeMbi aJi» onncaHHa aBH- 
jxeHHa no aojirore 299, 300, 591, 592, 620 

—,-uinpore 398-400, 630-632 

—,-npH OaHOH aHOMBJIHH 373 

—, MaxcHMajibHbie ajioHrapHH BeHepu h Mep- 
xypna 393-398 
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IlnaHeTbi, Ha6jiio / neHna, cm . CaTypH, lOnHTep, 
Mapc, BeHepa, MepxypHii 
—, onpeaejieHHe hcthhhmx noaoaceHHM no 
cpeaHMM 364, 617 

—, nepuoabi, McnpaBjieHHbie ITroaeMeeM 280, 
281, 311-315, 320-323, 336-338, 349-351, 
361-363, 589 

—, nopaaox hx cdjep 277, 440, 587 
—, nocTpoeHHe Taojimj aHOMaatift 364-365, 615, 
616 

—,-ana BbiMMCJieHHa niHpoTbi 404-419, 

634-637 

—, npoTMBOCTOBHMH 324-326, 340, 352 
—, npoxo*aeHHe no aHexy CojiHua 277, 587 
—, cmiepimecKaa (JiuxcHpoBaHHocTb anoreeB 
299-301, 502, 590, 592, 596 
—, cpe«Hne aBHjKeHMa 281, 282, 588-590, 591, 
604 

—, CTOaHMa 278, 620 

—, ia6jinnbi ana onpeaeneHHa aoaroTbi 367-371 

—,-uinpoTbi 420, 421, 634, 637 

—, 34>eMepnnbi 499 
IlnaTOH 467, 479, 587, 588 
—, «Thmch» 587 

IlneMeHa CKHc}>CKne, HeH3BecTHbie, napaaaeab 
aepe3 MecTO hx o6HTaHHa 44 
Ilneaabi, acrepH3M 239 

—, hx npoTaxceHHOCTb no aoarOTe 316, 599, 
600 

—, Ha6jnoaeHHa noxpbiTHfi 220, 221 
IXnHHHfl 553, 587 
IXnyiapx 587 

rioao6He ayr asyx xpyroB 500, 513 
IloaaeHb, anoxa cyiox 101, 102 
IloayaeHHaa jihhhb 26 
riojiyaeHHbiH xpyr 15 
nonioc, ero Bbicora 36, 37 
riOHT Ebkchhckhh (coBp. MepHoe Mope), napaa- 
jienb aepe3 Hero 42, 54, 484 
nop<]>HpHH 444 

IlpeacKa3aHHa noroaHbie 204, 276, 440, 441, 
562, 587 

npeo6pa30BaHHe axaHnTHMecxHx xoopaHHaT b 
axBaTopHaabHbie 586 
npeueccHs 565, 567 , 587 

—, KHHeMaTHaecxaa Moaejib aaa ee oftbacHeHHa 
216-223, 565, 567, 570, 

—, OTxpbiTHe THnnapxoM 210, 215 
—, nepBOHaaaabHaa rnnoTe3a Fnnnapxa o aBH- 
xceHHH oaHHx 3oanaxaabHbix co3se3aHH 210, 
565 

—, ee cxopocTb, corjiacHO rnnnapxy 216 
—,-ITroneMeK) 216-224, 573, 576 

npHMepbl BbIMHCJieHHH aaT anaHeTHbIX KOH(J)H(y- 

pauHH 643 

- aoaroT anaHeT 617-619 

-aojiroTbi h uiupoTbi JlyHbi 526, 534-536 

-KyjIbMHHHpyiOmeH TOMKH 3KJlHnTHKH 544 

-CojiHua 516-519, 524, 526 

-3eHHTHOrO paCCTOBHHB TOMKH 3KJIHnTHKH C 

H3BeCTHOH aOJITOTOH 544 

-HCTHHHOro aacoBOro aBHXceHHa JlyHbi no 

aoarOTe 517, 518, 525 

-MOMemroB cpeaHefi h hcthhhoh ch3h™h 

548-550 

-o6mero napaaaaxca JlyHbi no Bbicore 544, 

545 

-napaaaaxca JlyHbi no aoarOTe 545, 546 

-uiHpoTe 545, 546 


ripHMepbi BbiaHcaeHHfi napaMeipoB ayHHbix 3a- 
TMeHHi) 516-519, 524-526, 560, 561 

-npoaoaJXHTeabHOCTH aHa vuih homh 516, 

525 

- npaiaoro BoexoxcaeHHa CoaHua 519, 569 

-yraa Me*ay axaHnTHXofi h ropH30HTOM 

586,640-642 

-yraa Meatay 3xaHnTHxoii h xpyroM bmcotm 

530, 545 

- ypasHeHHa speMeHH 519, 521 

- uiHpoT naaHeT 639, 640 

npHHnnn npocTOTbi b TeopeTHaecxHX nocrpoe- 

HHax 79, 91, 401, 436, 438, 497, 501, 631 

npHHUHn pBBHOMepHOCTH xpyrOBbIX aBHXCeHHH 

82, 85, 432, 433, 436, 438, 529 

-, ero HapyuieHHa b ayHHOH h naaHer- 

hmx Moaeaax 436, 529, 591 
nporpeccHa reoMeTpHaecxaa, cyMMHpoBaHHe 
aaenOB 552 

npoexuna CTepeorpatJjHaecxaa 435, 441, 442 
IlpoeuHpoBaHHe xapTorpacJjHaecxoe 443 
npoxa 445 

—, «rHnOTe3bi» 445, 527, 539, 541 
—, «KoMMeHTapHH x "THMeio"* 541 
npocTacj)epe3 500 
npouHOH, co3Be3aHe 257 
nceBao-3paTOC(})eH, «KaTacTepH3Mbi» 577, 581 
riToaeMaHaa TepMHeBa, ropoa, napaaaeab aepe3 
Hero 41 

IlToaeMeB KaasaHH, 6Horpai})HaecxHe cBeaeHHa 
430-432 

-, COHHHeHHB 

«AabMareci> 429-451, cm. Taxsxe «Aab- 

MarecT* 

♦AHaaeMMa* 438, 441 
«rapMOHMXH» 429, 432, 438, 444 
«reorpad>Ha» 76, 429, 430, 432, 438, 443, 
480, 484, 485, 517, 574, 640 
«KaHOH yapcxHH» 439, 457-459 
«Kanoncxaa naanHCb» 432, 438, 439, 521, 
522, 641 

«OnTHxa» 429, 430, 432, 438, 443, 444, 
465 

«0 cnoco6HOCTHX cyacaeHMa m npHHaTHa 
peuieHHH* 444 

«naaHHC(})epHB» 438, 441, 442 
«IIaoa» («UeHTnaoxBHyM») 444 
♦noapyaHbie Ta6aHuw» 429, 432, 438, 439, 
445, 447, 499, 504, 507, 513, 534, 547, 
584, 615, 641, 642 

«MeTBepoxHH>KHe» («Teipa6H6aoc», «Kaaa- 
pHnapTOTyM*) 430, 432, 438, 442, 443, 585 
«<Da3bi» 438, 440, 441, 585, 587, 642 
riToaeMeft II (jHmaaeawfc 321, 602 
riToaeMefi III SBeprer 579 
riToaeMefi VI OnaoMeTop 181, 550 
nyp6ax 448, 449 

PaBHoaeHCTBHa 441, 488, 495 
—, anaaH3 hx tohhocth 495-498 
— BeceHHue, Ha6aioaeHHa 

-145, MapT, 24 (rnnnapx) 77, 496, 497 
-145, Mapr, 24 < H eH3BecTHbiH) 77-78, 80, 496 
-144, MapT, 23 (Funnapx) 77, 496 
-143, MapT, 23 (rHnnapx) 77, 496 
-142, Mapr, 23/24 (Funnapx) 77, 496 
-141, MapT, 24 (Funnapx) 77, 496 
-140, MapT, 23 (Funnapx) 77, 496 
-134, Mapr, 23/24 (Fnnnapx) 77-78, 496, 497 
-133, MapT, 24 (Fnnnapx) 77, 496 
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PaBHOaeHCTBHH OCeHHHe, Ha6.1KWeHHH 

-132, MapT, 23 (rHnnapx) 77, 496 
-131, MapT, 23 (rHnnapx) 77, 496 
-130, MapT, 23/24 (Tnnnapx) 77, 496 
-129, MapT, 24 (Tnnnapx) 77, 496 
-128, MapT, 23 (rnnnapx) 77, 496 
-127, MapT, 23 (rwnnapx) 77, 496, 497 
140, MapT, 22 dTroaeMen) 80, 91, 496, 498 
-161, ceHT., 27 (rHnnapx?) 76, 77, 495, 496 
-158, c6ht., 27 (rnnnapx?) 77, 496 
-157, ceHT., 27 (rnnnapx?) 77, 496 
-146, ce H T„ 26/27 (rnnnapx) 77, 80, 496, 

497, 505 

-145, ceHT., 27 (rnnnapx) 77, 496, 497 
-142, ceirr., 26 (rnnnapx) 77, 496, 497 
132, ceiiT., 25 (rTrojieMen) 99, 100, 496, 

498, 504, 568 

139, ceiiT., 26 dTroaeMen) 80, 91, 496, 497 
—, nojiojKeiiHH OTnocnTejn.no 3iiaxou aoanaxa 
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i 30j«naKajibiii.ix co3bc3ahm 


Pax, naaaao otcmct 
211, 565, 566 
PcrnoMoiiTan 449 
Peiyji 213, 242 

—, HCnojib3onaimc b xaweCTBe onopnon 3Be3ai>i 
303, 306, 308, 311, 597, 598 
—, naSaioacnna rminapxa 216, 570 
—IItojicmcs 215, 588-570 
—, nanajio OTeweTa aojitotm b 3ne3«HOM xaTa- 
jioi-e «noapynii.ix ra6ann» 439, 584 
—, npnMcp oiipeyicjiciiHM jiojitotm 3ne3fli.i 215— 
216 

Penn, napaaaejib >icpc3 eit) ycrbe 43 
I’cniirojibA 449 

PctJipaxuHa acrponOMH'iccxaa 432, 444, 497, 
588, 613 

Phm, iia6jiio/iciiHM b iicm 221-222, 434 
—, paaiiocri. no aojutyrc c Ajicxcanapncn 574 
Poaoc 35, 42, 46, 53, 71, 495, 507, 514, 640 
—, Mepnanan 'icpc3 licit) 140 
—, iiafijiioacnna na iicm I'niinapxa 140, 142, 
144, 182, 434, 481, 497 
—, iiapajuiejn. *icpc3 neit) 42, 186, 491, 556, 
640 


Cb6mt n6n Koppa, ncpcnoa «IljiaiiCTiiMx rn- 
iiotc3» na upaOcxnn h3i.ik 439 
—, ncpcpafxnxa ncpcBoaa «Ajn,Mai'CCTa» Mcxaxa 
h6h Xynanna na apaScxnn h3i.ik 446, 447, 
450 

Cannop (Sawyer I'.W.) 592 
Capawyn ap-PyMn, nepenoa «Ajn,Mai-ecra» na 
apaOcKnn H3I.IK 446 
Capoc 105, 509, 553 

Cary pi i, BCjinnnna aimnnKjia 360, 361, 613 
—, ayra unanMOCTH 424 

—, ayi'H nomiTiioit) aanwcnnu 381,382, 621, 
622, 623 

—, KHiiCMaTn'iccKau cxcmb iv<« oimcaiinH a»n- 
JKcnnu no aoait)TC 324 
—, naSjnoaciiHsi 

-228, Mapr, 1 (BaiiHJioncKOc) 361, 362, 614 
127, Mapr, 26 (IItojicmch) 352, 612 
133, mom., 3 (IItojicmch) 352, 612 
136, mojib, 8 (IItojicmch) 352, 612, 613 
138, acKafipi., 22 (Htojicmcu) 360, 613 
—, naKjioiiciinc opfiHTi.i 403, 404, 633, 634 


CaTypH, nepnoaw n cpeaHne as hjkchhs 280- 
282, 361-363, 589, 614 
—, ceBepHbifi npeaeji oxcneHTpa 398, 630 
—, Teopns aBMJKeHna no uinpoTe 398, 399, 400, 
403, 404, 630, 633, 634 
—, yTOMHeHne cpeaHero aanareHns no uinpoTe 
127, 521 

CaTypH, OKCueHTpncnTeT n nojiOJKeHna anorea 
352-360, 612, 613 

—, anoxn nepnoanqecKHx aBnateHnn 363, 364 
CBepaaon (Swerdlow N.) 537, 539 
Ce30Hbi acTpoHOMnnecKne 501 

-corjiacHO Tnnnapxy 91, 502, 503 

-corjiacHO nTOjieMeio 91, 502, 503 

CejieBK I 462 
Cepannc 439 

Cepmii n3 PeuianHa, nepeBOa «AjibMarecTa» Ha 
cnpnMCKnn a3biK 445 

Cneiia (coBp. AcyaH), ropoa, napajiaeab nepe3 
nero 41, 53, 69, 472, 473, 484 
Cnanma ncTnnnaa 180, 181, 549 

— cpcaiiMH 180, 181, 547-549 

-, rafianubi ans iipeaBbiwucaeHna 175-179 

Cmmdjihkhm 588, 631 
Cnp 5, 210, 431, 432, 464 
Cnpnyc, era hbct 256, 582 
—, iianaabiiaa tomkb Ha He6ecnoM rao6yce 268, 
584, 585 

CncTeMa reanoueHTpnnecKaa 433 

— reoueiiTpn'iecKaa 464 

— KOOpaHHBT ropn30HTaabHaa 477 
-SKnaTopnajibnaa 477 

-aicnnriTnnccKaa 477 

«CncTeMa riToaeMea*, H3o6pa)KeHna rpa(j)n- 
aecKne 440 

CncTeMa nyMepaunn aecarnaHO-uiecTnaecaTe- 
pnaHaa 16, 468 
Cxajinrep 455 
CKnanapeaan 454 

CxopocTb aBHJKeHna JlyHw n Coamia otho- 
CHTeabHaa 79, 479 

CMnpua, ropoa, napajiaeab aepe3 Hero 42 
Cnejianyc, ero.3aKon npeaoMaeHna 444 
CocaHiieiine Coamja n JlyHbi ncmHHoe 180, 
181, 547 

- cpeanee 180, 181, 547 

Coanuc, BnauMMn anaMeTp coraacHO Pnnnapxy 
160, 539 

—,-riToaeMeio 160, 539, 540 

—, AOniOTa ncTHHiiaa 100, 499, 505, 506 
—epeauaa 499 

Cojnmc, HCTniniaa 3KCpeHTpn<<ecKaa aHOMaana 
500, 503 

—, KHiicMBTHwccKne cxeMbi aJia onncaHHa ero 
jlBHJKcnna no aoaroTe 85-90, 500, 501 
—, MaxcnMaabHoe ypaBHcnne 86, 87, 93, 94, 

503 

—, nepaneHCTBO (ypasHeHne, pa3HOCTb aHO- 

Maann), 94, 98, 503, 504 
—, onpeacjieHne npoaoajxnTeabHOCTn Tponnne- 
exoro roaa 75-82, 498 
—, pa3Mcp n o6beM 163, 164, 541 
—, paccToanne ao Hero 162, 163, 541 
—, CHCTeMaTunecxaa ouinSxa b aoaroTe 505 
—, epeanee annateHne no aoaroTe 500, 503, 

504 

—, epeanaa axcneHTpnnecxaa aHOMaana 499, 
500, 503, 504 

—, Ta6aHpa anoMaann 99, 504 
—,— anunuxanMecKaa aHOMaana 500 
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CojiHue, (JjHKCHpoBaHHocTb anorea orHocnrejihHo 
tohxh BeceHHero paBHoaeHCTBHa 91, 502, 
503, 513 

—, 3kcu6htphCht6t a AonrOTa anorea 91-94, 
501-503 

—, anoxa cpeflHHx ABajxeHafi 98-100, 504, 505 
—, flBjieHna, CBfl3aHHbie c ero noaOBbiM abu- 
)K6hm6m no oxnanraxe 76, 494 

— cpeaHee axBaTopaanbHoe 506 
CoiiHueCToaHHa 441, 488 

—, Ayra Meacay hhmm 21, 26, 27, 471-474 

—, Ha6jnoAeHnH 

-431, MioHb, 25 (MeroH h Ebxtcmoh) 80, 
81, 498 

-279 (Apacrapx) 80, 81, 498 
-134 (Tannapx) 81, 498 
140, woHb, 25 (riTOjieMefi) 81, 91, 498 

—, H6TOMHOCTb MX Ha6;iKUeHHH 80 

Cnaxa, cm. Kojioc 
Ctmji6oh, cm. Mepxypaa 
Ctobhhb njiaHeiHbie 620, 621 

-, apesHHe Ha6jnoaeHna 278 

-, nocTpoeHHe ra6;inu Ana hx npeABbi- 

MncneHna 388-391, 627, 628 
—, ra6jinubi Ana ax npeABbmacneHas 392, 628 

-, TpyAHOcra npa Ha6moAeHaa 278 

Cxpa6oH 472, 473, 483, 485 
OrpaHa cepBOB 480 
CyTKH 3Be3AHbie 101, 506 

— COJIHeaHbie HCTHHHbie 101, 506 
- cpeAHae 101, 506 

CcJjepa npaMaa a HaxnoHHas 483 
—, BpeMeHa Bocxona b Hax Ayr axnam-axa 
45-51 

—, Ta6naubi bp€mch Bocxona Ayr axnam-axa 
51-55 

—, reopcMbi, CBa3aHHbie c hhmm 43, 35, 56, 
57, 483, 485-487 
C$epaxa 433, 435, 436 

Tanba4>eppo (Taliaferro R.C.), nepeBOA «AjibMa- 
recra» Ha aHrnaacxaa a3bix 449 
TaHaac (coBp. ,Qoh), pexa, napannenb *repe3 
ycTbe 43, 55, 485 
TaHHepa (Tannery P.) 450 
Tanpo6aHa (cosp. IleanoH), octpob, napannenb 
aepe3 Hero 40, 482 
TeoAOcafl TpanonaraHCKaa 433, 474 
TeoH 431, 597 

—, ero Ha&noAeHHn 308, 316, 317, 434, 464, 
465, 468, 597 

TeoH AnexcaHApaacKati 439 

-, «Eonbinoa KOMMeHrapaa» k «IloApyMHbiM 

Ta6nauaM» 439 

-, Bepcaa «noApynHbtx ia6nnu» 439 

-, «KoMMeHTapaa k "AnbMareCTy"» 445, 476, 

562 

-, «Manbia KOMMeHxapaa* k «rioApyMHbiM 

xa6nauaM» 439, 562 
TeoH CMapHCxaa 431, 541, 597 
Teopeiaa MeHenaa 474-477, 479, 486, 487, 489, 
492, 493 

— IlToneMea 17, 469 
Teopaa 3peHaa nroneMea 444 
TaMOxapac 434 

—, acnonb30BaHae uaxnOB Kananna 220, 461 
—, Ha6nK>AeHae nyHHoro 3aTMeHan, acnonb30- 
BaHHoro TannapxoM 215, 571 
—, Ha6niOAeHaa b AnexcaHApaa 219, 221, 544 


TaMOxapac, Ha6nioAeHna HenoABaxHbix 3Be3A, 
acnonb30BaHHue TannapxoM 210, 215, 217 
—nnaHe T 321, 322, 603, 619, 639, 640 
—,— noxpbrraa 3Be3A JlyHoa 22—222, 544, 
574 

—,— cxnoHeHaa 3Be3A 217-219 
Tape 260, 583 
Taxo Epare 528 

TpaaH, paMCxaa aMneparop 221, 222 
TparoHOMeTpaa ccjjepaaecxaa 437 

— xopa 437, 467, 468, 470, 482, 483 
TpaxBeTp, cm . HHCTpyiaeHT napannaxr a qecx a a 
Tonxa sxnanTaxa BoexoAamaa 56, 57, 481, 488, 

489, 586 

-xynbMHHapyiomaa 56, 57, 489, 586 

Tonxa paBHOAeHCTBaa 15, 467, 565 

— conHirecToaHaa (Tponanecxae) 15, 467 

TyMep (Toomer G.J.) 3, 4, 449, 450, 457, 

461-464, 468, 469, 479, 480, 484, 485, 
498, 523, 527, 529, 530, 532, 537, 538, 

546, 558, 559, 562, 566, 567, 569, 570, 

572, 575, 576, 579, 580, 582-585, 589, 
594, 595, 597-600, 602, 605, 607, 609, 

611, 613, 620, 622-626, 629, 631, 635, 636 

YBenaneHae pa3MepoB cbctha y ropa30HTa 8, 
465 

yron MerKAy axnanTaxofi a ropa30HTOM 60-62, 

490, 491, 586, 640-642 

-xpyroM BbicoTbi 62-67, 491-493, 530, 

546, 563 

-MepaAHaHOM 57-60, 489, 490 

— HaxnoHa axnam-axa x axBaTopy 21, 26, 27, 
471, 472-474, 640, 641 

yancoH (Wilson C.) 592, 600 
ypaaHeHae BpeMeHa 437, 505-507, 520, 521, 
523, 531, 540, 602, 603, 605, 607, 611, 
613 

-xax (JjyHxuaa AonroThi 507 

-, (JropMynbi Ana ero BbinacneHaa 507, 508 

— AHa 507 

— ueHTpa 592, 615 

OaHOCTpaT, atJjaHCxaa apxoHT 132 
an-Oaprana 447 
OeoAop ManeTaHCxaa 431 
OnsanAa, ofinaCTb b Erame 42, 484 
Oanann Appanea (ceneBxaACxaa papb), ero apa 
439, 499 
OanonoH 445 

<t>anoco4)aa, noApa3AeneHae Ha Teopexanecxyio 
a npaxTanecxyio 5, 464 
—, ponb b pa3Baraa amanHOa aCTpoHOMaa 432 
OaHaxaa, napannenb nepe3 Hee 42 
—, acnonb30BaHae b xanecTBe CTaHAapTHOa 
napannena npa onpeneneHaa nnaHeTHbix 
xoHtJrarypapaa 640, 642 
OneMcrran (Flamsteed J.) 576 
Oyne (Oyny, Tyne), octpob, napannenb nepe3 
Hero 44, 441, 480, 485 

Xa6aui-an-Xaca6 447 

an-XaAXcaAX( a6H MaTap, nepeBOA «AnbMareCTa» 
na apa6cxaa »3bik 446, 447, 450 
an-Xa3aHa 447 
XanXMAaa 541 
Xapiuep (Hartner W.) 597 
an-XacaH h6h Kypaaui, nepeBOA «AnbMarecTa» 
Ha apa6cxaa n3bix 446 
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Xopflbi, onpeaejieHHe hx bcahhhh 16-21, 467, 
469-471 

—, Ta6jinubi Ana BbmncjieHH« 22-25 


«UejieBbie-roAOBbie TexcTi>i» 588 , 589 
IImka jry hho-cojiH enHbifi 25 -JieTHnfi 176 , 547 
UHuepoH 587 

Hacbi BOflaHbie 160 

— coAHeHHbie 441 

Macbi paBHOAeucTBeHHbie 56 , 480 , 488 

— ce30HHbie 56 , 488 

-, onpeaeJieHHe hx aakhm 56 , 488 

Mbbahhb (Czwallna A.) 600 

MeTBepTb 3Haxa xax yrjioaaa e ah hhub 512 

lllanyp 1, cacaHHACKufi uapb 445 
«IIIax-H-3HA*» 445 
UleBaeHKo M.K). 4, 527, 528 

UlKajia BP6M6HH, JlHHeflHOCTb H OAHOpOAHOCTb 

437 , 455 , 506 

lllHpoTa acrpoHOMHMecKaa, ncnojib3yeMbiH Tep- 
mhh 560 

— reorpacfjHHecxaa 27, 481-483 
UlnmieBCKHvi A.B. 457, 462 


36yACxne (cobp. Te6pHACKHe) ocTpoBa, napa.uie.ib 
aepe3 hhx 44, 485 
3b8haP, acJiHHCKHH apxom 133 
3 B eKpna 437, 513, 527, 528 
Skbaht 588, 591, 601, 603 
3uiHnTHxa 14, 464, 467 
—, BpeMeHa bocxoab ee Ayr 45-51, 479, 485, 
486 

—, BpeMeHa npoxoxcAeHHa ee Ayr nepe3 Mepn- 
AHaH 31-33, 507 

—, xpyr aepe3 cepeAHHbi 30 ah axajib hmx C03- 
ae3AHH 465 

—, HaioiOHHbiH xpyr 14, 464, 467 
—, onpeAeaeHHe AOAroibi BOcxOA«meH tohkh 56, 
57, 481, 488 

3 KAHnTHKa, OnpeAeAeHHe AOATOTbl KyAbMHHH- 

pyiomew tohkh 56, 57, 489, 544 

—3eHHTHOrO paCCTOBHHB TOHKH C H3BeCTHOH 
AOATOTOH B cbHKCHpOBaHHblH MOMCHT 65~67, 
491, 492, 544 

—,— HaKjioHa coraacHO 3parocc{)eHy h T'unnap- 
xy 27 , 472, 473 

—,-nraaeMeio 21, 26, 27, 471, 472 

—npaMoro BOCxo*AeHHa ee Tonex c H3se- 
cthoh aoatotoh 487, 519, 569 

—,— CKAOHeHHH ee TOnex C H3BeCTHOH AOATOTOH 

30—31, 477, 478 

—,— yrAa MeXCAy OKAHTITHKOH H MepHAHa hom 

57-60, 489, 490 

xpyroM ropn30HTa 60-62, 490, 


SxceAHTMoc, AyHHbiM nepHOA 105, 509, 510 


SxcqeHTp 433, 499 
3A0HrauHa MaxcuMaAbHaa 592 

-, aHAAH3 TOHHOCTH Ha6AK)AeHHH 593 

-, OnpeAeAeHHe aab pa3AHHHbix noAOxceHHi) 

hb sxcueHTpe 393-397, 628, 629 
SMneAOKA 464 
3naroMeHbi 455 
SnHxyp 464, 465 
SntinapaAAaxc 561 
SnHpHKA 433 

3noxa cyrox acrpoHOMHHecxaa h rpaxcAaHcxaa 
101, 102, 506 

- BOCxOAuaa h 3axOAuaa 456, 457 

-nOAyAeHHaa 99, 456, 457, 507 

— HBHaAbHBa b Ta6AHpax IlTOAeMea 98, 504, 
cm . TBxxce 3pa Ha6oHaccapa 

3pa AsrycTa 99, 505 

— AAexcaHApa 80, 81, 91, 99, 142, 144, 505 

— flHOHHCHa 594 

3pa Ha6oHaccapa 99, 100, 102, 127, 132, 133, 
140, 157. 161, 181, 182, 220-222, 304, 
305, 313, 315, 322, 323, 336, 339, 351, 
362, 363, 437, 455. 457, 459, 504, 505, 
524, 608, 611, 617-619, 643 

— ceAeBKHACxaa 595 

— Ominima 439, 499 

— xaAAencxaa 595 

3paT0C<t>eH 472, 473, 480, 481, 483, 587 
—, ero nopaaox iijiaHer 587 
—, OnpeAeAeHHe Ay™ MexiAy coAHuecToaHHaMH 
27, 472 

—,— OxpyXCHOCTH 3eMAH 472 
3<^np 9, 401, 464, 631 

lOnHTep, BeAHHMHa arimiHKAa 348, 349, 611 
—, Ayra bhahmocth 424 
—, Ay™ nonaTHoro ABHxceHHa 381, 382, 623, 
624 

—, KHHeMBTHHeCKBa CXeMB AA» OnHCBHHa ero 

ABHxceHHa no AOATOTe 324 

—, Ha6AK>AeHHa 

-240, ceHTa6pb, 4 (/JhohhchII?) 349, 350, 
611 

133, mbh, 17 (IlTOAeMeM) 340, 610, 612 

136, BBiyCT, 31 (riTOAeMeii) 340, 610 

137, oxTa6pb, 8 (riTOAeMen) 340, 610 
139, HioAb, 11 (riTOAeMeii) 348, 611, 617, 

639 

—, HBKAOHeHHe op6HTbi 403, 404, 633, 634 
—, nepHOAbi h cpeAHMe ABHxceHHa 280-282, 
349-351, 589, 612 

—, ceBepnbiH npeAeA oxcnempa 398, 630 
—, Teopna ABHxceHna no uiHpoTe 398, 399, 400, 
404 

—, axcpeHTpMCMTeT m noAOxceHue anorea 340- 
348, 610, 611 

—, anoxH nepMOAHHecxHx ABHxceHHii 351 
9 cah, acrepH3M 212, 241 
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